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(67)  The presentinvention provides a locking mech-
anism, a lock cylinder and a lock, and relates to the field
oflocks. The locking mechanism includes a locking mem-
ber, a driving mechanism and a self-locking member. The
locking member is provided with a locked position for
locking a lock bolt and an unlocked position for unlocking
the lock bolt. The driving mechanism is configured to
drive the locking member to move, such that the locking
member may be switched between the locked position
and the unlocked position. The self-locking member is
configured to prevent the locking member from moving
from the locked position to the unlocked position. While
the locking member is located in the locked position, the
self-locking member may prevent the locking member
from moving from the locked position to the unlocked
position, self-locking of the locking mechanism is
achieved, and while the locking mechanism encounters
an external impact or a suction force, the self-locking
member may prevent the locking member from leaving
the locked position, so as to prevent the locking mecha-
nism from being unlocked.
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Description
Technical Field

[0001] The present invention relates to the field of
locks, in particular to a locking mechanism, alock cylinder
and a lock.

Background

[0002] At present, an existing linear locking mecha-
nism may not achieve self-locking in alocked state. While
an impact force or a suction force to which a lock is sub-
jected reaches a certain value, a locking member in the
locking mechanism has an exit locking position, and the
lock has a hidden danger of being unlocked.

Summary

[0003] Some embodiments of the present invention
provide a locking mechanism, a lock cylinder, and a lock,
as to improve a problem that the lock is easily unlocked
while the lock is subjected to an external force.

[0004] In an embodiment of the present invention, a
locking mechanism is provided, including a locking mem-
ber, a driving mechanism and a self-locking member. The
locking member is provided with a locked position for
locking a lock bolt and an unlocked position for unlocking
the lock bolt. The driving mechanism is configured to
drive the locking member to move such that the locking
member is switched between the locked position and the
unlocked position. The self-locking member is configured
to prevent the locking member from moving from the
locked position to the unlocked position.

[0005] Intheabove technical scheme, while the locking
member is located in the locked position, the self-locking
member may prevent the locking member from moving
from the locked position to the unlocked position, self-
locking of the locking mechanism is achieved, and while
the locking mechanism encounters an external impact or
a suction force, the self-locking member may prevent the
locking member from leaving the locked position, so as
to prevent the locking mechanism from being unlocked.
[0006] In addition, the locking mechanism of the em-
bodiment in the first aspect of the present invention also
has the following additional technical features.

[0007] In an embodiment of the present invention, the
driving mechanism includes a driving unit; while the lock-
ing member is axially restricted, the driving unit may drive
the locking member to rotate circumferentially; and while
the locking member is restricted circumferentially, the
driving unit may drive the locking member to move axially.
[0008] In the above technical scheme, the locking
member may only perform one of the circumferential ro-
tation and the axial movement at a time, and may not
perform the axial movement and the circumferential ro-
tation at the same time, so that two steps of the circum-
ferential rotation and the axial movement must be per-
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formed successively in order to achieve locking or un-
locking, the complexity of unlocking and locking the lock-
ing mechanism is further improved, and the possibility of
the locking mechanism being unlocked by an external
force is reduced.

[0009] In an embodiment of the present invention, the
self-locking member has a first position and a second
position; the driving unit is configured to drive the locking
member to rotate circumferentially so that the self-locking
member is switched between the first position and the
second position; while the locking member is located in
the first position, the self-locking member may prevent
the locking member from moving from the locked position
to the unlocked position; and while the locking member
is located in the second position, the locking member
may be moved from the locked position to the unlocked
position.

[0010] In the above technical scheme, the driving unit
drives the locking member to operate so as to achieve
the switching of the self-locking member between the
first position and the second position, thereby the locking
member is prevented from moving from the locked posi-
tion to the unlocked position or the locking member is
enabled to move from the locked position to the unlocked
position, the self-locking of the locking mechanism is
achieved conveniently, and the switching of the position
of the self-locking member may be achieved without pro-
viding an additional driving structure, an achievement
mode is simple, and the structure of the entire locking
mechanism is simple and compact.

[0011] In an embodiment of the present invention, the
locking member is provided with a locking groove; the
driving unit drives the locking member to rotate relative
to the self-locking member so that the self-locking mem-
ber is aligned with the locking groove and located in the
second position; while the self-locking member is located
in the second position, the driving unit drives the locking
member to move axially so that the self-locking member
is located in the locking groove, and the locking member
is located in the unlocked position.

[0012] In the above technical scheme, the driving unit
drives the locking member to rotate so that the self-lock-
ing member is located in the second position aligned with
the locking groove, and the driving unit drives the locking
member to move axially so that the self-locking member
is located in the locking groove, namely in order to
achieve the unlocking, the driving unit firstly drives the
locking member to rotate circumferentially, and then
drives the locking member to move axially to achieve the
unlocking. The unlocking process thereof is relatively
complicated, and it is more difficult to automatically un-
lock under the impact of an external force.

[0013] In an embodiment of the present invention, the
locking mechanism further includes a self-locking reset-
ting member connected with the self-locking member; in
a process that the driving unit drives the locking member
to rotate so that the self-locking member is separated
from the locking groove, the self-locking resetting mem-
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ber accumulates an elastic force; and while the locking
member is moved axially and located in the locked posi-
tion, the elastic force may drive the self-locking member
to move so that the self-locking member is located in the
first position.

[0014] In the above technical scheme, the self-locking
resetting member may accumulate the elastic force in
the process that the self-locking member is separated
from the locking groove, and while the locking member
is circumferentially moved to the locked position, the self-
locking resetting member may drive the self-locking
member to move to the first position under the action of
the accumulated elastic force, as to achieve the self-lock-
ing of the locking member.

[0015] In an embodiment of the present invention, the
locking mechanism further includes alock body sheathed
on an outer side of the locking member; an inner wall of
the lock body is provided with an unlocking rail, a locking
rail and a communication rail communicating the unlock-
ing rail and the locking rail at intervals; an outer wall of
the locking member is provided with a protruding portion;
and the driving mechanism drives the locking member
to move relative to the lock body, so that the protruding
portion cyclically slides along the unlocking rail, the com-
munication rail and the locking rail.

[0016] In the above technical scheme, the driving
mechanism drives the locking member to move axially
relative to the lock body and rotate circumferentially, so
that the protruding portion on the locking member cycli-
cally slides on the unlocking rail, the communication rail,
and the locking rail, and the unlocking rail, the commu-
nication rail, and the locking rail may guide and limit the
axial movement and circumferential rotation of the lock-
ing member, it is convenient for the movement of the
locking member along a prescribed path, and the unlock-
ing rail and the locking rail may restrict the rotation range
of the locking member, and a situation that the locking
member may not be moved to the locked position or the
unlocked position due to the excessive rotation and in-
sufficient rotation is avoided.

[0017] In an embodiment of the present invention, the
driving mechanism further includes an output shaft con-
nected with the driving unit and a spring sheathed on the
output shaft; the output shaft is provided with two limiting
posts opposite to each other, and the two limiting posts
penetrate through the spring; and the driving unit drives
the output shaft to rotate and may push the locking mem-
ber to move axially through two ends of the spring.
[0018] In the above technical scheme, the rotation of
the output shaft of the driving unit is converted into the
axial movement of the spring, thereby the locking mem-
ber is driven to move axially, it is achieved conveniently,
and the characteristics of the spring itself determine that
it has an energy storage function.

[0019] In an embodiment of the present invention, the
locking member includes a first locking member and a
second locking member, the first locking member and
the second locking member are rotatably connected; the
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driving mechanism is configured to drive the second lock-
ing member to rotate, and the two ends of the spring are
respectively limited to the first locking member and the
second locking member.

[0020] In the above technical scheme, the locking
member includes the first locking member and the sec-
ond locking member that may be rotated relatively, and
the driving mechanism is configured to drive the second
locking member to rotate. While the first locking member
is locked by the external force, the driving mechanism
may still be rotated and drive the second locking member
to rotate relative to the firstlocking member, as to prevent
the driving mechanism from blocking and affecting the
service life. After the external force acting on the first
locking member disappears, the driving mechanism may
drive the locking member to move axially or rotate cir-
cumferentially.

[0021] The present invention further provides a lock
cylinder, including a lock housing, a lock bolt, and the
above locking mechanism; and the lock bolt is movably
arranged on the lock housing, and the locking mecha-
nism is arranged in the lock housing.

[0022] Intheabove technical scheme, while thelocking
member is located in the locked position for locking the
lock bolt, the self-locking member may prevent the lock-
ing member from moving to the unlocked position, and
prevent the lock bolt from being automatically unlocked
while the lock bolt is impacted by the external force, and
the lock bolt may be locked more firmly and reliably.
[0023] The present invention further provides a lock,
including a lock beam and the above lock cylinder. The
lock beam is movably arranged on the lock housing; while
the lock member is located in the locked position, the
locking member locks the lock bolt, as to lock the lock
beam; and while the locking member is located in the
unlocked position, the locking member may release the
lock bolt, so that the lock bolt may be moved relative to
the lock housing, as to unlock the lock beam.

[0024] Intheabove technical scheme, while thelocking
member is located in the locked position for locking the
lock bolt, the lock beam is locked, and the self-locking
member may prevent the locking member from moving
to the unlocked position, and prevent the lock from being
automatically unlocked while impacted by the external
force, so that the safety performance of the lock is better.

Brief Description of the Drawings

[0025] In order to describe technical schemes of em-
bodiments of the present invention more clearly, used
drawings needed in the embodiments are briefly intro-
duced below. It should be understood that the following
drawings only show some embodiments of the present
invention, and therefore it should not be regarded as lim-
itation to a scope. For those of ordinary skill in the art,
other related drawings may be obtained on the basis of
these drawings without creative work.
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Fig. 1is aschematic diagram of alocking mechanism
provided by an embodiment of the present invention
from a first perspective.

Fig. 2is a schematic diagram of alocking mechanism
provided by an embodiment of the present invention
from a second perspective.

Fig. 3is a schematic diagram of alocking mechanism
provided by an embodiment of the present invention
from a third perspective.

Fig. 4 is a cross-sectional view of a locking mecha-
nism provided by an embodiment of the present in-
vention.

Fig. 5is a schematic diagram of alocking mechanism
provided by an embodiment of the present invention
without a housing.

Fig. 6 is a schematic diagram of an unlocking rail, a
locking rail and a communication rail on the housing.

Fig. 7 is a schematic diagram of a locking member
located in a locked position and a self-locking mem-
ber located in a first position.

Fig. 8 is a schematic diagram of the locking member
located in the locked position and the self-locking
member aligned with a locking groove.

Fig. 9 is a schematic diagram of the locking member
located in an unlocked position and the self-locking
member locked into the locking groove.

Fig. 10is a schematic diagram of the locking member
located in the unlocked position and the self-locking
member exiting from the locking groove.

Fig. 11 is a structure schematic diagram of a lock
cylinder with the locking member located in the
locked position provided by an embodiment of the
present invention.

Fig. 12 is a structure schematic diagram of a lock
cylinder with the locking member located in the un-
locked position provided by an embodiment of the
present invention.

Fig. 13 is a schematic diagram of a locked padlock
provided by an embodiment of the present invention.

Fig. 14 is a schematic diagram of an unlocked pad-
lock provided by an embodiment of the present in-
vention.

Fig. 15is a schematic diagram of a delay-locked pad-
lock provided by an embodiment of the present in-
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vention.

[0026] Herein, the above drawings include the follow-
ing reference signs:

100. Locking mechanism; 10. Lock body; 11. Unlocking
rail; 12. Locking rail; 13. Communication rail; 20. Locking
member; 21. First locking member; 212. Locking end;
22. Second locking member; 221. Limiting end; 222. Pro-
truding portion; 223. Locking groove; 30. Driving mech-
anism; 31. Driving unit; 311. Output shaft; 312. Limiting
post; 32. Spring; 40. Self-locking member; 50. Self-lock-
ing resetting member; 200. Lock cylinder; 210. Lock
housing; 211. First locking hole; 213. Second locking
hole; 220. Lock bolt; 224. Inserting groove; 300. Padlock;
310. Lock beam; 313. First locking rod; 314. Locking slot;
and 315. Second locking rod.

Detailed Description of the Embodiments

[0027] In order to make purposes, technical schemes
and advantages of embodiments of the presentinvention
clearer, the technical schemes in the embodiments of
the present invention are clearly and completely de-
scribed below with reference to the drawings in the em-
bodiments of the present invention. Apparently, the em-
bodiments described are a part of the embodiments of
the present invention, but not all of the embodiments.
Assemblies of the embodiments of the present invention
generally described and shown in the drawings herein
may be arranged and designed in various different con-
figurations.

[0028] As shown in Figs. 1 to 4, an embodiment of the
present invention provides a locking mechanism 100, in-
cluding a locking member 20, a driving mechanism 30
and a self-locking member 40. The locking member 20
is provided with a locked position for locking a lock bolt
and an unlocked position for unlocking the lock bolt. The
driving mechanism 30 is configured to drive the locking
member 20 to move so that the locking member 20 is
switched between the locked position and the unlocked
position. The self-locking member 40 is configured to pre-
vent the locking member 20 from moving from the locked
position to the unlocked position. While the locking mem-
ber 20 is located in the locked position, the self-locking
member 40 may prevent the locking member 20 from
moving from the locked position to the unlocked position,
and self-locking of the locking mechanism 100 is
achieved. While the locking mechanism 100 is subjected
to an external impact or a suction force, the self-locking
member 40 may prevent the locking member 20 from
leaving the locked position and prevent the locking mech-
anism 100 from being unlocked.

[0029] In the embodiment, as shown in Figs. 4 and 5,
the driving mechanism 30 includes a driving unit 31; while
the locking member 20 is axially limited, the driving unit
31 may drive the locking member 20 to rotate circumfer-
entially; and while the locking member 20 is circumfer-
entially limited, the driving unit 31 may drive the locking
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member 20 to move axially. The locking member 20 may
only perform one of the circumferential rotation and the
axial movement at a time, and may not perform the axial
movement and the circumferential rotation at the same
time, so that two steps of the circumferential rotation and
the axial movement must be performed successively in
order to achieve locking or unlocking, the complexity of
unlocking and locking the locking mechanism 100 is fur-
ther improved, and the possibility of the locking mecha-
nism 100 being unlocked by an external force is reduced.
[0030] Herein, the driving mechanism 30 further in-
cludes an output shaft 311 connected with the driving
unit 31 and a spring 32 sheathed on the output shaft 311;
the output shaft 311 is provided with two limiting posts
312 opposite to each other, and the two limiting posts
312 penetrate through the spring 32; and the driving unit
31 drives the output shaft 311 to rotate and may push
the locking member 20 to move axially through two ends
of the spring 32. The circumferential rotation of the output
shaft 311 of the driving unit 31 is converted into the axial
movement of the spring 32, thereby the locking member
20 is driven to move axially, it is achieved conveniently,
and the characteristics of the spring 32 itself determine
that it has an energy storage function.

[0031] In the embodiment, the two limiting posts 312
on the output shaft 311 extend along a radial direction of
the output shaft 311, the spring 32 is sheathed on an
outer side of the output shaft 311 of the driving unit 31,
and the two limiting posts 312 are away from each other
and extend from the spring 32 along a radial direction of
the spring 32.

[0032] The limiting posts 312 on the output shaft 311
of the driving unit 31 extend radially from a gap between
two adjacent coils of the spring 32. After the circumfer-
ential direction of the locking member 20 is limited, the
rotation of the output shaft 311 of the driving unit 31 en-
ables the limiting posts 312 to be inserted in the gap
between any two adjacent coils, so that the spring 32
may be moved axially along the output shaft 311 of the
driving unit 31, thereby the locking member 20 is driven
to move axially; and after the locking member 20 is axially
limited, the spring 32 may not be moved axially along the
output shaft 311 of the driving unit 31, and the rotation
of the output shaft 311 of the driving unit 31 may give a
torsion force to the spring 32, so that the spring 32 may
drive the locking member 20 torotate. Inthe embodiment,
the driving unit 31 includes a motor.

[0033] In other embodiments, the driving mechanism
30 may also be other forms. For example, the driving
mechanism 30 is a screw motor, the locking member 20
is screwed on a screw rod of the screw motor, and the
screw motor may convert the rotation of the screw rod
into the linear movement of the locking member 20. The
forward rotation of the screw motor may cause the locking
member 20 to move towards a direction close to the
locked position, and the reverse rotation of the screw
motor may cause the locking member 20 to move towards
the unlocked position.
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[0034] In other embodiments, the circumferential rota-
tion and axial movement of the locking member 20 driven
by the driving unit 31 may also be implemented in other
modes. For example, a spiral groove is provided on an
inner wall of the locking member 20, and the two limiting
posts 312 on the output shaft 311 of the driving unit 31
are inserted into the spiral groove. While the driving unit
31 drives the output shaft 311 to rotate, the limiting posts
312 may slide in the different coils of the spiral groove
so that the locking member 20 is moved axially.

[0035] Further, the locking member 20 includes a first
locking member 21 and a second locking member 22,
the first locking member 21 and the second locking mem-
ber 22 are rotatably connected; the driving mechanism
30 is configured to drive the second locking member 22
to rotate, and the two ends of the spring 32 are respec-
tively limited to the first locking member 21 and the sec-
ond locking member 22. The locking member 20 includes
the first locking member 21 and the second locking mem-
ber 22 that may be rotated relatively, and the driving
mechanism 30 is configured to drive the second locking
member 22 to rotate. While the first locking member 21
is locked by the external force, the driving mechanism
30 may still be rotated and drive the second locking mem-
ber 22 to rotate relative to the first locking member 21,
as to prevent the driving mechanism 30 from blocking
and affecting the service life. After the external force act-
ing on the firstlocking member 21 disappears, the driving
mechanism 30 may drive the locking member 20 to move
or rotate.

[0036] Certainly, in other embodiments, the locking
member 20 may also be an integral structure.

[0037] Herein, the two ends of the spring 32 may be
respectively connected to an inner wall of the second
locking member 22, and the limiting posts 312 on the
output shaft 311 of the driving unit 31 extend radially from
the gap between the two adjacent coils of the spring 32.
While the circumferential direction of the locking member
20 is limited, the rotation of the output shaft 311 of the
driving unit 31 enables the limiting posts 312 to be insert-
ed in the gap between any two adjacent coils, so that the
spring 32 may be moved axially along the output shaft
311 of the driving unit 31, thereby the locking member
20 is driven to move axially; while the locking member
20 is axially limited, the spring 32 may not be moved
axially along the output shaft 311 of the driving unit 31,
the rotation of the output shaft 311 of the driving unit 31
may give a torsion force to the spring 32, so that the
spring 32 drives the second locking member 22 to rotate.
While the first locking member 21 may not be rotated and
moved axially under the action of the external force, be-
cause the firstlocking member 21 and the second locking
member 22 may be relatively rotated, so that the driving
unit 31 may still drive the second locking member 22 to
rotate without blocking the rotation of the driving unit 31,
and at the same time, the spring 32 may accumulate an
elasticforce. After the external force disappears, the lock-
ing member 20 may be immediately moved axially or
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rotated circumferentially, so that the locking member 20
may be moved to the unlocked position or the locked
position.

[0038] Inthe embodiment, the self-locking member 40
has a first position and a second position; the driving unit
31 is configured to drive the locking member 20 to rotate
circumferentially so that the self-locking member 40 is
switched between the first position and the second posi-
tion; while the locking member 20 is located in the first
position, the self-locking member 40 may prevent the
locking member 20 from moving from the locked position
to the unlocked position; while the locking member 20 is
located in the second position, the locking member 20
may be moved from the locked position to the unlocked
position. The driving unit 31 drives the locking member
20 to operate so as to achieve the switching of the self-
locking member 40 between the first position and the
second position, thereby the locking member 20 is pre-
vented from moving from the locked position to the un-
locked position or the locking member 20 is enabled to
move from the locked position to the unlocked position,
the self-locking of the locking mechanism 100 is achieved
conveniently, and the switching of the position of the self-
locking member 40 may be achieved without providing
an additional driving structure, an achievement mode is
simple, and the structure of the entire locking mechanism
100 is simple and compact.

[0039] Herein, the locking mechanism 100 further in-
cludes a lock body 10 sheathed on an outer side of the
locking member 20; an inner wall of the lock body 10 is
provided with an unlocking rail 11, a locking rail 12 and
a communication rail 13 communicating the unlocking
rail 11 and the locking rail 12 at intervals; an outer wall
of the locking member 20 is provided with a protruding
portion 222; and the driving mechanism 31 drives the
locking member 20 to move relative to the lock body 10,
so that the protruding portion 222 cyclically slides along
the unlocking rail 11, the communication rail 13 and the
locking rail 12. The unlocking rail 11, the communication
rail 13, and the locking rail 12 may guide and limit the
axial movement and circumferential rotation of the lock-
ing member 20, it is convenient for the movement of the
locking member 20 along a prescribed path, and the un-
locking rail 11 and the locking rail 12 may restrict the
rotation range of the locking member 20, and a situation
that the locking member 12 may not be moved to the
locked position or the unlocked position due to the ex-
cessive rotation and insufficient rotation is avoided.
[0040] As shown in Fig. 3 and Fig. 6, the inner wall of
the lock body 10 is provided with the unlocking rail 11
and the locking rail 12, the unlocking rail 11 and the lock-
ing rail 12 extend along a rear direction of the lock body
10, and the outer wall of the locking member 20 is pro-
vided with a protruding portion 222; while the protruding
portion 222 is located on the locking rail 12, the locking
rail 12 restricts the locking member 20 from rotating for-
wards; and while the protruding portion 222 is located on
the unlocking rail 11, the unlocking rail 11 restricts the
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locking member 20 from rotating reversely. The locking
rail 12 and the unlocking rail 11 respectively restrict the
forward rotation and the reverse rotation of the locking
member 20, thereby the rotation range of the locking
member 20 is restricted, and a situation of the excessive
rotation or insufficient rotation is avoided.

[0041] The unlocking rail 11 and the locking rail 12 are
communicated through the communication rail 13. The
locking member 20 may slide along the communication
rail 13 so that the self-locking member 40 is switched
between the first position and the second position, and
it is convenient for the stable rotation of the locking mem-
ber 20 and the restriction of the axial movement of the
locking member 20. Herein, the unlocking rail 11, the
locking rail 12 and the communication rail 13 are all ar-
ranged on the inner wall of the lock body 10. In the em-
bodiment, there is a plurality of the communication rails
13 arranged at intervals along an axial direction.

[0042] In other embodiments, only one axially extend-
ed rectangular rail may be arranged on the inner wall of
the lock body 10, and two opposite side walls of the rec-
tangular rail in the circumferential direction of the lock
body 10 respectively restrict the forward rotation and re-
verse rotation of the locking member 20. While the locking
member 20 is rotated between the two circumferential
side walls of the rectangular rail, the self-locking member
40 may be aligned, separated or staggered with the lock-
ing groove 223, and two opposite side walls on the rec-
tangular rail in the axial direction of the locking member
20 respectively limit the locking member 20 axially while
the locking member 20 is located in the unlocked position
and the locked position; an "L"-shaped rail may also be
arranged on the inner wall of the lock body 10, namely
the axial movement of the locking member 20 is per-
formed in a same circumferentially extended rail portion,
and the forward rotation and reverse rotation of the lock-
ing member 20 are both performed in the same circum-
ferentially extended rail portion. Certainly, the form of the
rail may also be other forms that may guarantee the axial
movement and the circumferential rotation of the locking
member.

[0043] The driving unit 31 may drive the locking mem-
ber 20 to move axially so that the locking member 20 is
switched between the unlocked position and the locked
position, and the driving unit 31 may drive the locking
member 20 to rotate circumferentially so that the self-
locking member 40 is switched between the first position
and the second position.

[0044] The locking member 20 is provided with the
locking groove 223; the driving unit 31 drives the locking
member 20 to rotate relative to the self-locking member
40 so that the self-locking member 40 is aligned with the
locking groove 223 and located in the second position,
namely the second position of the self-locking member
40 is a position in which the self-locking member 40 is
aligned with the locking groove 223; while the self-locking
member 40 is located in the second position, the driving
unit 31 drives the locking member 20 to move axially so
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that the self-locking member 40 is located in the locking
groove 223, and the locking member 20 is located in the
unlocked position. The driving unit 31 drives the locking
member 20 to rotate so that the self-locking member 40
is located in the second position aligned with the locking
groove 223, and the driving unit 31 drives the locking
member 20 to move axially so that the self-locking mem-
ber 40 is located in the locking groove 223, namely in
order to achieve the unlocking, the driving unit 31 firstly
drives the locking member 20 to rotate circumferentially,
and then drives the locking member 20 to move axially
to achieve the unlocking. The unlocking process thereof
is more complicated, it is more difficult to automatically
unlock under the impact of the external force, a risk that
the locking mechanism 100 is unlocked while the locking
mechanism 100 is impacted by the external force is fur-
ther reduced, and the reliability of locking of the locking
mechanism 100 is improved.

[0045] It should be noted that in the embodiment, the
first position and the second position of the self-locking
member 40 arerelative to the locking member 20, namely
while the locking member 20 is moved, the position of
the self-locking member 40 relative to the locking mem-
ber 20 may be changed, and it does not mean that the
self-locking member 40 needs to be moved by itself so
that it may be switched between the first position and the
second position. For example, while the locking member
20 is located in the locked position, the self-locking mem-
ber 40 abuts against the locking member 20, the self-
locking member 40 is located in the first position at this
time, and if the driving unit 31 drives the locking member
20 to rotate reversely so that the locking groove 223 is
aligned with the self-locking member 40, the self-locking
member 40 is located in the second position at this time,
the self-locking member 40 is in a state in which it does
not abut against the locking member 20, and the position
of the self-locking member 40 relative to the lock body
10 is not changed, but the self-locking member 40 is
moved relative to the locking member 20 from the first
position to the second position because of the rotation
of the locking member 20.

[0046] The locking mechanism 100 further includes a
self-locking resetting member 50 connected to the self-
locking member 40; in a process that the driving unit 31
drives the locking member 20 to rotate so that the self-
locking member 40 is separated from the locking groove
223, the self-locking resetting member 50 accumulates
an elastic force; and while the locking member 20 is
moved axially and located in the locked position, the elas-
tic force may drive the self-locking member 40 to move
so that the self-locking member 40 is located in the first
position. The self-locking resetting member 50 may ac-
cumulate the elastic force in the process that the self-
locking member 40 is separated from the locking groove
223, and while the locking member 20 is moved circum-
ferentially to the locked position, the self-locking resetting
member 50 may drive the self-locking member 40 to
move to the first position under the action of the elastic
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force accumulated, as to achieve self-locking of the lock-
ing member 20.

[0047] The self-locking resetting member 50 is con-
nected between the self-locking member 40 and the lock
body 10, and the self-locking resetting member 50 may
be an elastic structure such as a spring or an elastic
sheet. While the locking member 20 is located in the un-
locked position, the self-locking member 40 is locked in
the locking groove 223, the protruding portion 222 on the
locking member 20 is located on the unlocking rail 11,
and in a process that the driving unit 31 drives the locking
member 20 to rotate forwards along the communication
rail 13, the locking member 20 drives the self-locking
member 40 to overcome an elastic force of the self-lock-
ing resetting member 50 to move, so that the self-locking
member 40 exits from the locking groove 223. After the
self-locking member 40 exits from the locking groove
223, the driving unit 31 continues to drive the locking
member 20 to rotate forwards so that the protruding por-
tion 222 is located in the locking rail 12 and the protruding
portion 222 is moved along the locking rail 12 so that the
locking member 20 is moved axially to the locked posi-
tion. While the locking member 20 is located in the locked
position, the self-locking resetting member 50 drives the
self-locking member 40 to move under the action of the
elastic force, so that the self-locking member 40 is stag-
gered with the locking groove 223 and abuts against one
end of the locking member 20 in the axial direction. The
arrangement of the self-locking resetting member 50 not
only enables the self-locking member 40 to exit from the
locking groove 223 smoothly, but also enables the self-
locking member 40 to automatically stagger with the lock-
ing groove 223 and abut against the one end of the lock-
ing member 20 in the axial direction while the locking
member 20 is moved axially to the locked position, as to
achieve axial locking of the locking element 20.

[0048] In order that the self-locking member 40 is con-
veniently separated from the locking groove 223, at least
one of a side surface of the self-locking member 40 that
is configured to contact with the locking groove 223 and
a side surface of the locking groove 223 that is configured
to contact with the self-locking member 40 in a separating
process is set as an inclined surface or an arc surface,
and a situation that the side surfaces of the self-locking
member 40 and the locking groove 223 contacting with
each other are completely locked mutually so that the
self-locking member 40 may not be separated from the
locking groove 223 is avoided in the process that the
driving unit 31 drives the locking member 20 to rotate
forwards along the communication rail 13.

[0049] It should be noted that, in the embodiment, the
locking member 20 has opposite limiting end 221 and
locking end 212 in the axial direction. While the self-lock-
ing member 40 abuts against the locking member 20, the
self-locking member 40 abuts against the limiting end
221 of the locking member 20, namely the first position
of the self-locking member 40 is a position abutting
against the limiting end 221, and the locking groove 223



13 EP 4 023 845 A1 14

is provided with openings on the limiting end 221 of the
locking member 20 and an outer peripheral wall of the
locking member 20, the self-locking member 40 aligned
or staggered with the locking groove 223 means that the
self-locking member 40 is aligned or staggered with the
opening, located on the limiting end 221, of the locking
groove 223, and the self-locking member 40 separated
from the locking groove 223 means that the self-locking
member 40 exits from the opening, located on the outer
peripheral wall of the locking member, of the locking
groove 223.

[0050] In other embodiments, the locking groove 223
may also have only one opening, the opening is provided
on the outer peripheral wall of the locking member 20,
and the self-locking member 40 is connected to the lock
body 10 through the self-locking resetting member 50.
The self-locking member 40 may be inserted into or exit
from the locking groove 223 through the opening on the
side wall by moving in the radial direction of the locking
member 20, and the locking member 223 has two oppo-
site side walls in the axial direction of the locking member
20. While the self-locking member 40 is inserted into the
locking groove 223, the two side walls, located in the
axial direction of the locking member 20, of the locking
groove 223 interact with the self-locking member 40 to
restrict the axial movement of the locking member 20; in
the process that the driving unit 31 drives the locking
member 20 to rotate circumferentially, the self-locking
resetting member 50 may accumulate the elastic force,
and the self-locking member 40 may exit from the locking
groove 223 along a side wall of the locking groove 223
in the circumferential direction of the locking member 20.
The axial limitation of the locking member 20 by the self-
locking member 40 is released, so that the driving unit
31 may drive the locking member 20 to move axially so
that the locking member 20 may be switched between
the locked position and the unlocked position.

[0051] While the locking member 20 is located in the
locked position, the self-locking member 40 is inserted
into the locking groove 223, and the self-locking member
40 cooperates with the axial side wall of the locking
groove 223 to restrict the locking member 20 from moving
from the locked position to the unlocked position. In order
to unlock, the driving unit 31 drives the locking member
20 to rotate circumferentially, the self-locking resetting
member 50 may accumulate the elastic force, and the
self-locking member 40 exits from the locking groove 223
along a side wall in the circumferential direction of the
locking groove 223. At this time, the self-locking member
40 does not axially limit the locking member 20, the driv-
ing unit 31 drives the locking member 20 to move axially,
the locking member 20 is moved from the locked position
to the unlocked position, and the self-locking member 40
contacts with a portion of the outer peripheral wall, with-
out providing the locking groove 223, of the locking mem-
ber 20; and while the locking member 20 is located in the
unlocked position, the self-locking member 40 does not
axially limit the locking member 20, the driving unit 31
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drives the locking member 20 to move axially to the
locked position, and the driving unit 31 drives the locking
member 20 again to rotate circumferentially so that the
self-locking member 40 is aligned with the locking groove
223 in the radial direction. After the self-locking member
40 is aligned with the locking groove 223, the self-locking
member 40 is moved and inserted into the locking groove
223 under the action of the elastic force of the self-locking
resetting member 50, as to prevent the locking member
20 from moving from the locked position to the unlocked
position.

[0052] AsshowninFigs.7-9,while the locking member
20 is located in the locked position, at this time, the self-
locking member 40 is staggered with the locking groove
223 on the locking member 20 and abuts against the
limiting end 221 of the locking member 20, and the pro-
truding portion 222 on the locking member 20 is located
at one end, close to the locking end 212, of the locking
rail 12 and aligned with the communication rail 13. The
locking rail 12 restricts the locking member 20 from ro-
tating forwards, but allows the locking member 20 to ro-
tate reversely. In order to achieve the unlocking, the driv-
ing unit 31 is rotated reversely, thereby the locking mem-
ber 20 is also driven to be reversely rotated in the com-
munication rail 13 to the position in which the self-locking
member 40 is aligned with the locking groove 223, even
if the self-locking member 40 is located in the first posi-
tion, and the protruding portion 222 on the locking mem-
ber 20 is located on the unlocking rail 11. Since the lock-
ing groove 223 on the locking member 20 is aligned with
the self-locking member 40, the locking member 20 has
a space to move to the unlocked position. The unlocking
rail 11 restricts the locking member 20 from rotating re-
versely, but allows the locking member 20 to move axi-
ally. At this time, the driving unit 31 continues to rotate
reversely so that the locking member 20 may be driven
to move along the unlocking rail 11 from the locked po-
sition to the unlocked position, and finally the self-locking
member 40 is inserted into the locking groove 223, and
the locking member 20 is located in the unlocked position.
While the locking member 20 is located in the unlocked
position, the protruding portion 222 on the locking mem-
ber 20 is located at one end, close to the limiting end
221, of the unlocking rail 11.

[0053] As shown in Fig. 7 and Figs. 9-10, while the
locking member 20 is located in the unlocked position,
at this time, the self-locking member 40 is locked into the
locking groove 223 on the locking member 20, and the
protruding portion 222 on the locking member 20 is lo-
cated on the unlocking rail 11 and aligned with the com-
munication rail 13. The unlocking rail 11 restricts the lock-
ing member 20 from rotating reversely, but allows the
locking member 20 to rotate forwards. In order to achieve
locking, the driving unit 31 is rotated forwards, thereby
the locking member 20 is also driven to rotate forwards
in the communication rail 13 and the protruding portion
222 may be rotated into the locking rail 12. In a process
that the locking member 20 is rotated along the commu-
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nication rail 13, the self-locking member 40 exits from
the locking groove 223 on the locking member 20, other
outer peripheral walls, except the locking groove 223, on
the locking member 20 push the self-locking member 40
in a direction away from the axis of the locking member
20, and the self-locking resetting member 50 is stretched
to accumulate the elastic force, and the self-locking mem-
ber 40 is tightly attached to the outer peripheral wall of
the locking member 20 under the action of a pulling force
of the self-locking resetting member 50. The locking rail
12 restricts the locking member 20 from rotating for-
wards, but allows the locking member 20 to move axially,
and the driving unit 31 is continuously rotated forwards
so that the locking member 20 may be driven to move
along the locking rail 12 from the unlocked position to the
locked position. After the locking member 20 is moved
axially until the outer wall of the locking member 20 is
separated from the self-locking member 40, the self-lock-
ing resetting member 50 drives the self-locking member
40 to move under the action of the elastic force, so that
the self-locking member 40 is staggered with the locking
groove 223 and abuts against the limiting end 221, and
the locking member 20 is finally locked.

[0054] Certainly, the self-locking resetting member 50
may also be gradually compressed in a process that the
self-locking member 40 exits from the locking groove
223, and this is related to an installation mode of the self-
locking resetting member 50.

[0055] It should be noted that, in Figs. 7-10, A repre-
sents a forward direction, and B represents a reverse
direction.

[0056] In an embodiment of the present invention, a
lock cylinder 200 is provided, and the lock cylinder 200
includes a lock housing 210, alock bolt 220 and a locking
mechanism 100; the lock bolt 220 is movably arranged
on the lock housing 210, and the locking mechanism 100
is arranged in the lock housing 210. While the locking
member 20 is located in the locked position for locking
the locking tongue 220, the self-locking member 40 may
prevent the locking member 20 from moving to the un-
locked position, the lock bolt 220 is prevented from being
automatically unlocked while impacted by the external
force, and the lock bolt 220 may be locked more firmly
and reliably.

[0057] As shown in Fig. 11 and Fig. 12, the lock bolt
220is connected to the lock housing 210 through an elas-
tic member, the driving unit 31 and the lock body 10 are
both fixed in position relative to the lock housing 210, and
the driving unit 31 and the lock body 10 may be connected
in the lock housing 210 through modes such as a bolt,
or may be directly limited in the lock housing 210 through
a limiting structure such as a limiting groove. The lock
bolt 220 is provided with an inserting groove 224 into
which the locking member 20 is inserted. While the lock-
ing member 20 is inserted into the inserting groove 224,
the locking member 20 is located in the locked position
for locking the lock bolt 220, the lock bolt 220 is driven,
and the lock bolt 220 may not be moved relative to the
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lock housing 210; and while the locking member 20 exits
from the inserting groove 224, the locking member 20 is
located in the unlocked position for unlocking the lock
bolt 220, the lock bolt 220 is driven, and the lock bolt 220
may be moved relative to the lock housing 210.

[0058] An embodiment of a third aspect of the present
invention provides a lock, including a lock beam 310 and
the lock cylinder 200. The lock beam 310 is movably ar-
ranged on the lock housing 210; while the locking mem-
ber 20 is located in the locked position, the locking mem-
ber 20 locks the lock bolt 220, as to lock the lock beam
310; and while the locking member 20 is located in the
unlocked position, the locking member 20 releases the
lock bolt 220, so that the lock bolt 220 may be moved
relative to the lock housing 210, as to unlock the lock
beam 310.

[0059] While the locking mechanism 100 locks the lock
beam 310, the self-locking member 40 may automatically
abut against the limiting end 221 of the locking member
20, and while the lock is subjected to an external impact
or a suction force, the self-locking member 40 may pre-
vent the locking member 20 from leaving the locked po-
sition, and prevent the lock from being automatically un-
locked, so that the safety performance of the lock is bet-
ter.

[0060] Exemplarily, as shown in Fig. 13 and Fig. 14,
the lock is a padlock 300, and the lock beam 310 is a U-
shaped lock beam of the padlock 300. The lock beam
310 includes a first lock rod 313 and a second lock rod
315 that are arranged oppositely. The first lock rod 313
is provided with a locking slot 314, and the lock housing
210 is provided with a first locking hole 211 and a second
locking hole 213 corresponding to the first lock rod 313
and the second lock rod 315. The first lock rod 313 is
movably inserted in the first locking hole 211. The move-
ment of the first lock rod 313 in the first locking hole 211
enables the lock bolt 220 to enter or leave the locking
slot 314. While the lock bolt 220 enters the locking slot
314, the lock bolt 220 is located in the locked position,
the locking member 20 is located in the locked position,
the locking member 20 locks the lock bolt 220 in the
locked position, and the padlock 300 is locked. While the
padlock 300 is locked, the second lock rod 315 is inserted
into the second locking hole 213. While the locking mem-
ber 20 is located in the unlocked position, the first lock
rod 313 may be moved along the first locking hole 211
so that the lock bolt 220 is moved relative to the lock
housing 210 and separated from the locking slot 314,
and the padlock 300 is unlocked. While the padlock 300
is unlocked, the second lock rod 315 may be separated
from the second locking hole 213.

[0061] As shown in Fig. 15, the lock bolt 220 does not
enter the locking slot 314 yet, at this time, the lock bolt
220 restricts the locking member 20 from moving to the
locked position. At this time, the driving mechanism 30
may still drive the second locking member 22 to rotate
relative to the first locking member 22 and cause the
spring 32 to accumulate the elastic force. While the lock
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bolt 220 is located in the locking slot 314, the elastic force
accumulated by the spring 32 may cause the locking
member 20 to move to the locked position.

[0062] It should be noted that the locking mechanism
100inthe presentinventionis notlimited to be just applied
to the padlock 300, and other types of locks such as a
flatlock are also applicable. While the locking mechanism
100 is applied to different types of the locks, the structure
of the lock beam 310 may be different accordingly.
[0063] The above are only preferred embodiments of
the present invention, and are not configured to limit the
presentinvention. For those skilled in the art, the present
invention may have various modifications and changes.
Any modifications, equivalent replacements, improve-
ments and the like made within the spirit and principle of
the present invention shall be included in a scope of pro-
tection of the present invention.

Claims
1. Alocking mechanism, comprising:

alocking member, wherein the locking member
is provided with a locked position for locking a
lock bolt and an unlocked position for unlocking
the lock bolt;

a driving mechanism, wherein the driving mech-
anism is configured to drive the locking member
to move such that the locking member is
switched between the locked position and the
unlocked position; and

a self-locking member, wherein the self-locking
member is configured to prevent the locking
member from moving from the locked position
to the unlocked position.

2. The locking mechanism as claimed in claim 1,
wherein the driving mechanism comprises a driving
unit;

while the locking member is axially restricted,
the driving unit is able to drive the locking mem-
ber to rotate circumferentially; and

while the locking member is restricted circum-
ferentially, the driving unit is able to drive the
locking member to move axially.

3. The locking mechanism as claimed in claim 2,
wherein the self-locking member has a first position
and a second position;

the driving unit is configured to drive the locking
member to rotate circumferentially so that the
self-locking member is switched between the
first position and the second position;

while the locking member is located in the first
position, the self-locking member is able to pre-
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10

vent the locking member from moving from the
locked position to the unlocked position; and
while the locking member is located in the sec-
ond position, the locking member is moved from
the locked position to the unlocked position.

4. The locking mechanism as claimed in claim 3,
wherein the locking member is provided with a lock-
ing groove;

the driving unit drives the locking member to ro-
tate relative to the self-locking member so that
the self-locking member is aligned with the lock-
ing groove and located in the second position;
and

while the self-locking member is located in the
second position, the driving unit drives the lock-
ing member to move axially so that the self-lock-
ing member is located in the locking groove, and
the locking member is located in the unlocked
position.

5. The locking mechanism as claimed in claim 4,
wherein the locking mechanism further comprises a
self-locking resetting member connected with the
self-locking member; and
in a process that the driving unit drives the locking
member to rotate so that the self-locking member is
separated from the locking groove, the self-locking
resetting member accumulates an elastic force; and
while the locking member is moved axially and lo-
cated in the locked position, the elastic force is able
to drive the self-locking member to move so that the
self-locking member is located in the first position.

6. The locking mechanism as claimed in any one of
claims 1-5, wherein the locking mechanism further
comprises a lock body sheathed on an outer side of
the locking member;

an inner wall of the lock body is provided with
an unlocking rail, a locking rail and a communi-
cation rail communicating the unlocking rail and
the locking rail at intervals;

an outer wall of the locking member is provided
with a protruding portion; and

the driving mechanism drives the locking mem-
ber to move relative to the lock body, so that the
protruding portion cyclically slides along the un-
locking rail, the communication rail and the lock-
ing rail.

7. The locking mechanism as claimed in any one of
claims 2-5, wherein the driving mechanism further
comprises an output shaft connected with the driving
unit and a spring sheathed on the output shaft;

the output shaft is provided with two limiting
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posts opposite to each other, and the two limiting
posts penetrate through the spring; and

the driving unit drives the output shaft to rotate
and is able to push the locking member to move
axially through two ends of the spring. 5

8. The locking mechanism as claimed in claim 7,
wherein the locking member comprises afirstlocking
member and a second lockingmember, the firstlock-
ing member and the second locking member are ro- 70
tatably connected; and
the driving mechanism is configured to drive the sec-
ond locking member to rotate, and the two ends of
the spring are respectively limited to the first locking
member and the second locking member. 15

9. A lock cylinder, comprising a lock housing, a lock
bolt, and the locking mechanism as claimed in any
one of claims 1-8; and
the lock boltis movably arranged onthelockhousing, 20
and the locking mechanism is arranged in the lock
housing.

10. A lock, comprising:

25
a lock beam; and
the lock cylinder as claimed in claim 9, wherein
the lock beam is movably arranged on the lock
housing;
while the lock member is located in the locked 30
position, the locking member locks the lock bolt,
as to lock the lock beam; and
while the locking member is located in the un-
locked position, the locking member releases
the lock bolt, so that the lock bolt is moved rel- 35
ative to the lock housing, as to unlock the lock
beam.
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