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(54) LOCK CYLINDER AND LOCK

(57) The present invention provides a lock cylinder
and a lock, and belongs to the field of locks. The lock
cylinder includes a base, a lock bolt, a cam, an energy
storage member, a driving device, and a one-way locking
mechanism. The lock bolt is movably provided on the
base. The cam is rotatably provided on the base. The
cam has a first position in which the lock bolt is prevented
from retracting and a second position in which the lock
bolt is allowed to retract. The energy storage member is
connected between the driving device and the cam.
While the lock bolt locks the cam, the driving device op-
erates to cause the energy storage member to store an
elastic force. While the lock bolt unlocks the cam, the
elastic force drives the cam to rotate. The one-way lock-
ing mechanism is configured to restrict retraction of the
lock bolt after the lock bolt extends and unlocks the cam
located in the second position. After the lock bolt extends
and unlocks the cam in the second position, the one-way
locking mechanism restricts retraction of the lock bolt.
Even if a lock beam applies thrust to the lock bolt during
a process in which the lock beam is pulled outwards, the
lock bolt may not retract to a position in which the lock
bolt locks the cam, and the lock bolt always engages with
a lock beam gap of the lock beam, thereby eliminating
false locking.
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Description

Technical Field

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

Background

[0002] In an existing lock, a lock beam is locked or
unlocked by a lock bolt of a lock cylinder generally, as to
achieve locking or unlocking. During a locking process,
after the lock bolt extends and enters a lock beam gap,
while the lock beam is pulled, the lock bolt may retract
under the action of the lock beam, the locking action may
not be completed, so a hidden danger of false locking (a
user thinks it is locked, but the lock beam may actually
be pulled out quickly) is caused.

Summary

[0003] Some embodiments of the present invention
provides a lock cylinder and a lock, as to improve a prob-
lem of false locking in an existing lock cylinder.
[0004] In an embodiment of the present invention, a
lock cylinder is provided, including a base, a lock bolt, a
cam, an energy storage member, a driving device, and
a one-way locking mechanism.
[0005] The lock bolt is movably provided on the base.
[0006] The cam is rotatably provided on the base, and
the cam has a first position in which the lock bolt is pre-
vented from retracting and a second position in which
the lock bolt is allowed to retract.
[0007] The energy storage member is connected be-
tween the driving device and the cam. While the lock bolt
locks the cam, the driving device operates to cause the
energy storage member to store an elastic force. While
the lock bolt unlocks the cam, the elastic force drives the
cam to rotate.
[0008] The one-way locking mechanism is configured
to restrict retraction of the lock bolt after the lock bolt
extends and unlocks the cam located in the second po-
sition.
[0009] In the above technical scheme, in an unlocked
state, the cam is located in the second position. In this
case, if the lock bolt is subjected to an external force (a
force applied to the lock bolt while an outer peripheral
wall of a lock beam abuts against the lock bolt), while the
cam is locked in the second position, the cam may not
be rotated. While unlocking is performed in this case, the
driving device operates to cause the energy storage
member to store an elastic force. In a process that the
lock beam is pulled outwards so that the lock bolt extends
and is locked in a lock beam gap on the lock beam, the
lock bolt extends and unlocks the cam located in the sec-
ond position, and the cam is finally rotated to the first
position under the action of the elastic force accumulated
by the energy storage member, as to achieve locking.

After the lock bolt extends and unlocks the cam located
in the second position, the one-way locking mechanism
plays a role in restricting retraction of the lock bolt. Even
if the lock beam applies thrust to the lock bolt during a
process in which the lock beam is pulled outwards, the
lock bolt may not retract to a position in which the cam
is locked, the lock bolt always engages with the lock beam
gap of the lock beam, and the lock beam may not be
pulled out, thereby a false locking phenomenon does not
appear.
[0010] In an embodiment of the present invention, the
one-way locking mechanism includes a locking member
movably arranged on the base.
[0011] The locking member has a third position and a
fourth position.
[0012] The retraction of the lock bolt may drive the lock-
ing member to move from the fourth position to the third
position, so that the lock bolt may lock the cam located
in the second position.
[0013] While the lock bolt extends and unlocks the cam
located in the second position, the elastic force may drive
the cam to rotate, so that the cam may prevent the locking
member from moving from the fourth position to the third
position, thus the locking member restricts the retraction
of the lock bolt.
[0014] In the above technical scheme, the locking
member may be moved between the third position and
the fourth position, and the position of the locking member
may be changed by the movement of the lock bolt. After
the locking tongue unlocks the cam located in the second
position, the cam may be rotated under the action of the
elastic force accumulated by the energy storage mem-
ber, so that the cam prevents the locking member from
moving from the fourth position to the third position, thus
the locking member may not return to the third position
in which the cam located in the second position may be
locked, and finally the locking member restricts the re-
traction of the lock bolt. The retraction of the lock bolt is
restricted by a mode of preventing the movement of the
locking member through the cam, and the structure form
is simple.
[0015] In an embodiment of the present invention, the
one-way locking mechanism further includes an elastic
member.
[0016] The elastic member is configured to drive the
locking member to move from the third position to the
fourth position in a process that the lock bolt extends and
unlocks the cam located in the second position.
[0017] In the above structure, the elastic member plays
a role in resetting the locking member. In the process
that the lock bolt extends and unlocks the cam located
in the second position, the locking member may be
moved from the third position to the fourth position under
the action of the elastic member.
[0018] In an embodiment of the present invention, the
locking member is movably arranged on the base.
[0019] In the above technical scheme, the position of
the locking member is changed by a mode of moving,
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and the mode of changing the position of the locking
member is simple.
[0020] In an embodiment of the present invention, a
moving direction of the locking member is perpendicular
to a moving direction of the lock bolt.
[0021] In the above technical scheme, the moving di-
rection of the locking member is perpendicular to the
moving direction of the lock bolt. This structure makes
the locking member unable to move while blocked by the
cam, and the locking member may effectively block the
lock bolt.
[0022] In an embodiment of the present invention, an
inserting groove into which the locking member is insert-
ed is arranged on the cam.
[0023] While the cam is located in the second position
and the locking member is located in the third position,
the locking member is inserted in the inserting groove.
[0024] While the cam is located in the second position
and the locking member is located in the fourth position,
the locking member exits from the inserting groove.
[0025] In the above technical scheme, the cam is pro-
vided with the inserting groove into which the locking
member is inserted. While the locking tongue locks the
cam located in the second position, the locking member
is inserted in the inserting groove. At this time, the locking
member may also play a role in preventing the rotation
of the cam. In the process that the locking tongue extends
and unlocks the cam located in the second position, the
locking member may be moved to the fourth position. At
this time, the cam is located in the second position and
the locking member is located in the fourth position, and
the locking member is located outside the inserting
groove. The unlocked cam may be rotated under the ac-
tion of the elastic force accumulated by the energy stor-
age member, thereby the locking member is staggered
with the inserting groove, and the locking member may
not be inserted into the inserting groove, it means that
the locking member may not return to the third position
from the fourth position. After the locking member abuts
on the outer peripheral wall of the cam, the locking tongue
may be restricted from retracting.
[0026] In an embodiment of the present invention, a
blocking portion is fixedly arranged on the lock bolt.
[0027] The blocking portion is configured to abut
against the locking member while the lock bolt is retracted
and drive the locking member to move from the fourth
position to the third position.
[0028] In the above technical scheme, the blocking
portion on the lock bolt plays a role in transmitting a force.
While the lock bolt is retracted, the driving force may be
transmitted to the locking member through the blocking
portion, so that the locking member may be moved from
the fourth position to the third position. In the case that
the cam prevents the locking member from moving from
the fourth position to the third position, since the blocking
portion abuts against the locking member, the blocking
portion may not be retracted, thereby the purpose of re-
stricting the retraction of the lock bolt is achieved.

[0029] In an embodiment of the present invention, the
blocking portion has a guiding inclined surface for driving
the locking member to move.
[0030] In the above technical scheme, the arrange-
ment of the guiding inclined surface on the blocking por-
tion enables the locking member to be more easily driven
to move in a process that the blocking portion is retracted
with the lock bolt.
[0031] In an embodiment of the present invention, a
guiding chute is arranged on the lock bolt, a protrusion
is arranged on the locking member, and the protrusion
is locked in the guiding chute.
[0032] The retraction of the lock bolt may drive the lock-
ing member to move from the fourth position to the third
position.
[0033] In the above technical scheme, the protrusion
on the locking member is locked in the guiding chute on
the locking tongue, and the locking tongue may directly
transmit power to the locking member, as to move the
locking member. The retraction of the lock bolt may drive
the locking member to move from the fourth position to
the third position, and the extension of the lock bolt may
drive the locking member to move from the third position
to the fourth position.
[0034] In an embodiment of the present invention, the
locking member is rotatably arranged on the base.
[0035] In the above technical scheme, the position of
the locking member is changed by a mode of rotating,
and the mode of changing the position of the locking
member is simple.
[0036] In an embodiment of the present invention, the
lock cylinder further includes a controller.
[0037] The controller is configured to control the driving
device to drive the cam to rotate from the first position to
the second position through the energy storage member
according to an unlocking signal, and delay-control the
driving device to drive the cam to rotate from the second
position to the first position through the energy storage
member.
[0038] In the above technical scheme, the controller
has a function of controlling the driving device to operate
to achieve the unlocking and delay-controlling the driving
device to re-operate to achieve the locking. While the
controller receives the unlocking signal, the controller
may control the driving device to operate according to
the unlocking signal, and finally the cam is rotated from
the first position to the second position, and the lock bolt
may be retracted, as to achieve the unlocking. After a
preset time, the controller may control the driving device
to re-operate, and finally the cam is rotated from the sec-
ond position to the first position, and the cam may prevent
the retraction of the lock bolt, as to achieve delay-locking.
[0039] In an embodiment of the present invention,
there are two lock bolts, and the two lock bolts are ar-
ranged oppositely on two sides of the cam.
[0040] In the above technical scheme, the two lock
bolts are arranged oppositely on the two sides of the cam,
and the two lock bolts may lock the lock beam, so the
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locking ability of the lock cylinder to the lock beam is
improved.
[0041] In an embodiment of the present invention, the
outer peripheral wall of the cam includes two oppositely
arranged convex arc surfaces and two oppositely ar-
ranged concave arc surfaces.
[0042] While the cam is located in the first position,
each lock bolt abuts against one convex arc surface.
[0043] While the cam is located in the second position,
each lock bolt is aligned with one concave arc surface.
[0044] In the above technical scheme, the outer pe-
ripheral wall of the cam includes the two oppositely ar-
ranged convex arc surfaces and the two oppositely ar-
ranged concave arc surfaces, and the overall structure
of the cam is simple. While the cam is located in the first
position, the two convex arc surfaces of the cam may
respectively prevent the two lock bolts from retracting;
and while the cam is located in the second position, the
two lock bolts are respectively aligned with the two con-
cave arc surfaces of the cam, so that the two lock bolts
may be retracted under the action of an external force.
[0045] In an embodiment of the present invention, the
driving device includes a dial plate, a grooved wheel and
a driving member.
[0046] Both the dial plate and the grooved wheel are
rotatably arranged on the base, and the dial plate, the
grooved wheel and the base constitute a grooved wheel
mechanism.
[0047] The driving member is configured to drive the
dial plate to rotate relative to the base, and the energy
storage member is connected between the grooved
wheel and the cam.
[0048] In the above technical scheme, the dial plate,
the grooved wheel and the base constitute the grooved
wheel mechanism, and this mechanism is an irreversible
transmission mechanism, namely, the dial plate may
drive the grooved wheel to rotate, but the grooved wheel
may not drive the dial plate to rotate.
[0049] The present invention further provides a lock,
including a lock body, a lock beam, and the above lock
cylinder.
[0050] The lock cylinder is installed in the lock body,
and the lock bolt is configured to lock the lock beam and
the lock body tightly.
[0051] In the above technical scheme, the lock cylinder
of the lock is in a process of storing energy and locking,
while the lock beam is pulled out, after the lock bolt enters
the lock beam gap of the lock beam, the one-way locking
mechanism may play a one-way locking effect on the
lock bolt, the lock bolt may not be retracted from the lock
beam gap of the lock beam, and the false locking phe-
nomenon may not appear.

Brief Description of the Drawings

[0052] 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.

Fig. 1 is a structure schematic diagram of a lock cyl-
inder provided by an embodiment of the present in-
vention from a first perspective.

Fig. 2 is a structure schematic diagram of a lock cyl-
inder provided by an embodiment of the present in-
vention from a second perspective.

Fig. 3 is an operating schematic diagram of a lock
cylinder (a cam is located in a second position and
a locking member is located in a fourth position) pro-
vided by an embodiment of the present invention
from the first perspective.

Fig. 4 is an operating schematic diagram of a lock
cylinder (the cam is located in the second position,
and the locking member is located in the fourth po-
sition) provided by an embodiment of the present
invention from the second perspective.

Fig. 5 is an operating schematic diagram of a lock
cylinder (the cam is located in a first position, and
the locking member is located in the fourth position)
provided by an embodiment of the present invention.

Fig. 6 is an operating schematic diagram of a lock
cylinder (the cam is located in the second position,
and the locking member is located in a third position)
provided by an embodiment of the present invention.

Fig. 7 is an operating schematic diagram of a lock
cylinder (the cam is located between the first position
and the second position, and the locking member is
located in the fourth position) provided by an embod-
iment of the present invention.

Fig. 8 is an exploded view of a driving device shown
in Fig. 1.

Fig. 9 is a schematic diagram of connection between
the driving device and the cam shown in Fig. 1.

Fig. 10 is an operating schematic diagram of a lock
cylinder (the cam is located in the second position,
and the locking member is located in the fourth po-
sition) provided by other embodiments of the present
invention.

Fig. 11 is an operating schematic diagram of a lock
cylinder (the cam is located in the second position,
and the locking member is located in the third posi-
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tion) provided by other embodiments of the present
invention.

Fig. 12 is an operating schematic diagram of a lock
cylinder (the cam is located in the second position,
and the locking member is located in the fourth po-
sition) provided by another embodiment of the
present invention.

Fig. 13 is an operating schematic diagram of a lock
cylinder (the cam is located in the second position,
and the locking member is located in the third posi-
tion) provided by another embodiment of the present
invention.

Fig. 14 is a structure schematic diagram of a lock
provided by an embodiment of the present invention.

[0053] Herein, the above drawings include the follow-
ing reference signs:
100. Lock cylinder; 10. Base; 20. Lock bolt; 21. Blocking
portion; 211. Guiding inclined surface; 22. Guiding chute;
30. Cam; 31. Convex arc surface; 32. Concave arc sur-
face; 33. First Convex post; 34. Convex shaft; 35. Insert-
ing groove; 40. Energy storage member; 50. Driving de-
vice; 51. Dial plate; 52. Grooved wheel; 521. Second con-
vex post; 53. Driving member; 54. Small gear; 55. Big
gear; 60. One-way locking mechanism; 61. Locking
member; 611. Protrusion; 62. Elastic member; 70. Re-
setting member; 80. Mechanical lock cylinder; 81. Lock
core; 200. Lock; 210. Lock body; 2101. Lock hole; 220.
Lock beam; and 2201. Lock beam gap.

Detailed Description of the Embodiments

[0054] In order to make purposes, technical schemes
and advantages of embodiments of the present invention
clearer, the technical schemes in the embodiments of
the present invention are clearly and completely de-
scribed below with reference to drawings in the embod-
iments of the present invention. Apparently, the embod-
iments described are a part of the embodiments of the
present invention, but not all of the embodiments. As-
semblies 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.
[0055] An embodiment of the present invention pro-
vides a lock cylinder 100, which may effectively avoid a
false locking phenomenon. The specific structure of the
lock cylinder 100 may be described in detail below with
reference to the drawings.
[0056] As shown in Figs. 1 and 2, the embodiment of
the present invention provides a lock cylinder 100, in-
cluding a base 10, a lock bolt 20, a cam 30, an energy
storage member 40, a driving device 50 and a one-way
locking mechanism 60. The lock bolt 20 is movably ar-
ranged on the base 10. The cam 30 is rotatably arranged

on the base 10, and the cam 30 has a first position in
which the lock bolt 20 is prevented from retracting and a
second position in which the lock bolt 20 is allowed to
retract. The energy storage member 40 is connected be-
tween the driving device 50 and the cam 30. While the
lock bolt 20 locks the cam 30, the driving device 50 is
operated to make the energy storage member 40 accu-
mulate an elastic force, and while the lock bolt 20 unlocks
the cam 30, the elastic force may drive the cam 30 to
rotate. The one-way locking mechanism 60 is configured
to restrict the retraction of the lock bolt 20 after the lock
bolt 20 extends and unlocks the cam 30 located in the
second position.
[0057] In the lock cylinder 100 with the above structure,
while a lock beam 220 is pulled out in a process of storing
energy and locking, after the lock bolt 20 enters a lock
beam gap 2201 of the lock beam 220, the one-way lock-
ing mechanism 60 may play a one-way locking effect on
the lock bolt 20, the lock bolt 20 may not be retracted
from the lock beam gap 2201 of the lock beam 220, and
the false locking phenomenon may not appear. An op-
erating principle of the lock cylinder 100 is described in
detail below.
[0058] As shown in Figs 3 and 4, in an unlocked state,
the cam 30 is located in the second position (the cam 30
allows the lock bolt 20 to retract). At this time, the lock
beam 220 may be pulled out by applying an external force
to the lock beam 220. In a process of pulling out the lock
beam 220, the lock beam 220 may push the lock bolt 20
to retract, so that the lock bolt 20 exits from the lock beam
gap 2201 of the lock beam 220.
[0059] As shown in Fig. 4 (the cam 30 is located is in
the second position in Fig. 4), in the unlocked state, in
the case that the lock bolt 20 is inserted into the lock
beam 2201, if it is to be locked, the driving device 50 may
be operated to transmit power to the cam 30 through the
energy storage member 40, so that the cam 30 is rotated
from the second position to the first position. As shown
in Fig. 5 (the cam 30 is located in the first position in Fig.
5), while the cam 30 is rotated to the first position, the
cam 30 has a function of preventing the lock bolt 20 from
retracting, and the lock bolt 20 may not be retracted. Be-
cause the lock bolt 20 is inserted into the lock beam gap
2201, the lock beam 220 is locked, so that the lock beam
220 may not be pulled out. In the above locking process,
the energy storage member 40 does not have an energy
storage process, and the energy storage member 40
plays a role in transmitting power, namely the power of
the driving device 50 is directly transmitted to the cam 30.
[0060] As shown in Fig. 6 (the cam is located in the
second position in Fig. 6). In the unlocked state, the cam
30 is located in the second position. In this case, if the
lock bolt 20 is subjected to an external force (a force
applied to the lock bolt 20 while an outer peripheral wall
of the lock beam 220 abuts against the lock bolt 20), while
the cam 30 is locked in the second position, the cam 30
may not be rotated. While unlocking is performed in this
case, the driving device 50 operates to cause the energy
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storage member 40 to store an elastic force. In a process
that the lock beam 220 is pulled outwards so that the lock
bolt 20 extends and is locked in the lock beam gap 2201
on the lock beam 220, as shown in Fig. 7, the lock bolt
20 unlocks the cam 30 located in the second position,
and the cam 30 may be rotated under the action of the
elastic force accumulated by the energy storage member
40. After the lock bolt 20 extends and unlocks the cam
30 in the second position, the one-way locking mecha-
nism 60 plays a role in restricting the lock bolt 20 from
retracting. Even if the lock beam 220 applies thrust to the
lock bolt 20 in the process that the lock beam 220 is pulled
outwards, the lock bolt 20 may not be retracted to the
position in which the cam 30 is locked, the lock bolt 20
is always locked in the lock beam gap 2201 of the lock
beam 220, the lock beam 220 may not be pulled out, and
the false locking phenomenon may not appear.
[0061] In the locked state, the cam 30 is located in the
first position. In the case that the lock bolt 20 is inserted
into the lock beam gap 2201 and the lock bolt 20 is not
subjected to an axial force applied by the lock beam gap
2201, if it is to be unlocked, the driving device 50 may be
operated to transmit the power to the cam 30 through the
energy storage member 40, so that the cam 30 is rotated
from the first position to the second position. In the un-
locking process, the energy storage member 40 does not
have the energy storage process, and the energy storage
member 40 plays a role in transmitting action, namely
the power of the driving device 50 is directly transmitted
to the cam 30. However in the locked state, while the lock
bolt 20 is inserted into the lock beam 2201 and the lock
beam 220 is subjected to a pull force, the lock beam 220
may apply an axial thrust to the lock bolt 20, the lock bolt
20 may lock the cam 30, and the cam 30 may not be
rotated. During unlocking, the driving device 50 operates
to cause the energy storage member 40 to accumulate
the elastic force. After the pulling force received by the
lock beam 220 is removed, the lock bolt 20 unlocks the
cam 30, and the cam 30 is driven to be rotated to the
second position under the action of the elastic force ac-
cumulated by the energy storage member 40, as to
achieve the unlocking.
[0062] In the embodiment, the base 10 is a housing
structure, and the lock bolt 20, the cam 30, the energy
storage member 40, the driving device 50 and the one-
way locking mechanism 60 are all arranged in the hous-
ing. One end of the lock bolt 20 may be protruded from
one side of the base 10.
[0063] A resetting member 70 which is configured to
enable the lock bolt 20 to be protruded from one side of
the base 10 is arranged between the lock bolt 20 and the
base 10. Exemplarily, the resetting member 70 is a
spring.
[0064] As shown in Fig. 6, while an end portion of the
lock bolt 20 abuts against the outer peripheral wall of the
lock beam 220, the resetting member 70 is in a com-
pressed state; and as shown in Fig. 7, while the lock
beam 220 is pulled so that the lock beam gap 2201 is

aligned with the lock bolt 20, the lock bolt 20 extends and
is inserted into the lock beam gap 2201 under the action
of the resetting member 70.
[0065] Further, the lock cylinder 100 further includes a
controller, and the controller is configured to control the
driving device 50 to drive the cam 30 to rotate from the
first position to the second position through the energy
storage member 40 according to an unlocking signal, and
delay-control the driving device 50 to drive the cam 30
to rotate from the second position to the first position
through the energy storage member 40.
[0066] The controller has a function of controlling the
driving device 50 to operate so as to achieve the unlock-
ing and delay-controlling the driving device 50 to re-op-
erate so as to achieve the locking. While a user sends
an unlocking signal through a terminal, after the controller
receives the unlocking signal, the controller may control
the driving device 50 to operate according to the unlock-
ing signal, and finally the cam 30 is rotated from the first
position to the second position, and the lock bolt 20 may
be retracted, as to achieve the unlocking. After a preset
time, the controller may control the driving device 50 to
re-operate, and finally the cam 30 is rotated from the
second position to the first position, and the cam 30 may
prevent the lock bolt 20 from retracting, as to achieve
delay locking. Certainly, it may be that the cam 30 is
rotated clockwise during the unlocking process, and the
cam 30 is rotated counterclockwise during the locking
process; and it may also be that the cam 30 is rotated
clockwise for a certain angle during the unlocking proc-
ess, and the cam 30 is rotated clockwise again for a cer-
tain angle during the locking process.
[0067] The controller is arranged in the base 10, and
the controller may be a single-chip microcomputer, a Pro-
grammable Logic Controller (PLC) and the like. The con-
troller and the terminal may achieve signal transmission
through a Bluetooth. In use, the user may firstly connect
the terminal (a mobile phone, a tablet computer and the
like) to the lock cylinder 100 through the Bluetooth. After
the Bluetooth connection is successful, the user may
send the unlocking signal to the controller through the
terminal.
[0068] In the embodiment, the automatic locking is
achieved by a delay mode, and the delay time of the
delay locking may be set according to specific conditions,
and may be 5 seconds, 10 seconds, 20 seconds and the
like. In other embodiments, the locking may also be
achieved in other modes. For example, the controller
controls the driving device 50 to operate to unlock ac-
cording to the unlocking signal. While the locking is re-
quired, the user sends a locking signal to the controller
through the terminal, and the controller controls the driv-
ing device 50 to operate and lock according to the locking
signal. For another example, the position of the lock beam
220 is detected by a sensor, and a control module con-
trols the driving device 50 to operate to lock according
to an in-position signal detected by the sensor.
[0069] In the embodiment, the lock cylinder 100 locks
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or unlocks the lock beam 220 through the movement of
the lock bolt 20, and there may be one or more lock bolts
20. Exemplarily, there are two lock bolts 20, and the two
lock bolts 20 are arranged oppositely on two sides of the
cam 30. The two lock bolts 20 may lock the lock beam
220 on both sides, so the locking ability to the lock beam
220 after the lock cylinder 100 is locked is improved. Cer-
tainly, in the case that there is one lock bolt 20, the lock
cylinder 100 may only lock the lock beam 220 on one side.
[0070] As shown in Fig. 2, the outer peripheral wall of
the cam 30 includes two oppositely arranged convex arc
surfaces 31 and two oppositely arranged concave arc
surfaces 32. As shown in Fig. 4, while the cam 30 is
located in the second position, each lock bolt 20 is aligned
with one concave arc surface 32, the two lock bolts 20
may be retracted after being subjected to the axial force,
and the two lock bolts 20 may unlock the lock beam 220;
and as shown in Fig. 5, while the cam 30 is located in
the first position, each lock bolt 20 abuts on one convex
arc surface 31, the two convex arc surfaces 31 of the
cam 30 respectively prevent the two lock bolts 20 from
retracting, and the two lock bolts 20 both lock the lock
beam 220.
[0071] In the embodiment, while the cam 30 is located
in the first position, the cam 30 may reach the second
position after being rotated by 90 degrees.
[0072] As shown in Fig. 6, in the unlocked state (the
cam 30 is located in the second position), while the lock
bolt 20 locks the cam 30 due to abutting against the outer
peripheral wall of the lock beam 220, the lock bolt 20 is
inserted into a concave groove defined by the concave
arc surfaces 32 of cam 30, thereby the rotation of the
cam 30 is restricted.
[0073] In the embodiment, as shown in Figs. 8 and 9,
the driving device 50 includes a dial plate 51, a grooved
wheel 52 and a driving member 53 (unshown in Fig. 9).
Both the dial plate 51 and the grooved wheel 52 are ro-
tatably arranged in the base 10, and the dial plate 51,
the grooved wheel 52 and the base 10 constitute a
grooved wheel mechanism. The driving member 53 is
configured to drive the dial plate 51 to rotate relative to
the base 10, and the energy storage member 40 is con-
nected between the grooved wheel 52 and the cam 30.
[0074] The dial plate 51, the grooved wheel 52 and the
base 10 constitute the grooved wheel mechanism, and
this mechanism is an irreversible transmission mecha-
nism, namely the dial plate 51 may drive the grooved
wheel 52 to rotate, but the grooved wheel 52 may not
drive the dial plate 51 to rotate. After the elastic force is
accumulated by the energy storage member 40, because
the grooved wheel 52 may not drive the dial plate 51 to
rotate, the elastic force accumulated by the energy stor-
age member 40 may only drive the cam 30 to rotate, but
may not drive the grooved wheel 52 to rotate.
[0075] Exemplarily, the driving member 53 is a motor
fixed in the base 10, the motor is electrically connected
to the control module, and the control module is config-
ured to control the rotation of the motor according to the

unlocking signal to achieve the unlocking, and delay-con-
trol the rotation of the motor to achieve the locking.
[0076] It should be noted that the motor may directly
drive the dial plate 51 to rotate, or indirectly drive the dial
plate 51 to rotate through the transmission mechanism.
Exemplarily, as shown in Fig. 8, the motor is connected
to the dial plate 51 by a gear transmission mechanism.
The gear transmission mechanism includes a small gear
54 and a large gear 55. The small gear 54 is fixed to an
output shaft of the motor, the large gear 55 is fixed to the
dial plate 51, and the small gear 54 is meshed with the
gear. While the motor is operated, the small gear 54
drives the large gear 55 to rotate, so that the dial plate
51 drives the grooved wheel 52 to rotate. The gear trans-
mission mechanism between the motor and the dial plate
51 may play a decelerating effect.
[0077] Since the energy storage member 40 is con-
nected between the grooved wheel 52 and the cam 30,
while the cam 30 is locked and may not be rotated, the
motor may still drive the dial plate 51 and the grooved
wheel 52 to rotate, so that the elastic force may be ac-
cumulated by the energy storage member 40, the motor
is avoided from blocking because the cam 30 may not
be rotated, it may play a role in overload protection for
the motor.
[0078] In other embodiments, the driving device 50
may also be other structures. For example, the driving
device 50 includes a worm wheel, a worm, and a motor.
Both the worm wheel and the worm are rotatably ar-
ranged in the base 10, the worm wheel is meshed with
the worm, the cam 30 is fixed to the worm wheel, and an
output shaft of the motor is connected with the worm.
The motor is operated to drive the worm to rotate, the
worm drives the worm wheel to rotate, and the cam 30
may be rotated together with the worm wheel. In the driv-
ing device 50, the worm may drive the worm wheel to
rotate, but the worm wheel may not drive the worm to
rotate.
[0079] In the embodiment, the energy storage member
40 is a torsion spring, and the energy storage is achieved
by the torsion spring, the structure is simple, and it is
easy to implement.
[0080] Continuing to refer to Fig. 9, an axial end of the
cam 30 is provided with a first convex post 33 and a
convex shaft 34 coaxial with the cam 30, and an axial
end of the grooved wheel 52 is provided with a second
convex post 521, the torsion spring is sheathed on an
outer side of the convex shaft 34, one free end of the
torsion spring is hung on the first convex post 33, and
the other free end of the torsion spring is hung on the
second convex post 521. The relative rotation between
the cam 30 and the grooved wheel 52 may make the
torsion spring accumulate the elastic force.
[0081] In other embodiments, the energy storage
member 40 may also be other structures. For example,
the energy storage member 40 is an elastic rope, two
ends of the elastic rope are fixed on the grooved wheel
52, the elastic rope is wound on the convex shaft 34 of
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the cam 30, and the grooved wheel 52 is rotated relative
to the cam 30 so that the elastic rope is gradually tight-
ened on the convex shaft 34, and the elastic force may
be accumulated by the elastic rope.
[0082] As shown in Fig. 4 (the locking member 61 is
located in the fourth position in Fig. 4) and Fig. 6 (the
locking member 61 is located in the third position in Fig.
6), the one-way locking mechanism 60 includes a locking
member 61 movably arranged on the base 10. The lock-
ing member 61 has the third position and the fourth po-
sition. The retraction of the lock bolt 20 may drive the
locking member 61 to move from the fourth position to
the third position, so that the lock bolt 20 locks the cam
30 located in the second position.
[0083] As shown in Fig. 7 (the locking member 61 is
located in the fourth position in Fig.7), while the lock bolt
20 extends and unlocks the cam 30 located in the second
position, the elastic force accumulated by the energy
storage member 40 may drive the cam 30 to rotate, so
that the cam 30 may prevent the locking member 61 from
moving from the fourth position to the third position, so
that the locking member 61 restricts the retraction of the
lock bolt 20.
[0084] The locking member 61 may be moved between
the third position and the fourth position, and the position
of the locking member 61 may be changed by the move-
ment of the lock bolt 20. After the lock bolt 20 unlocks
the cam 30 located in the second position, the cam 30
may be rotated under the action of the elastic force ac-
cumulated by the energy storage member 40, so that the
cam 30 prevents the locking member 61 from moving
from the fourth position to the third position, the locking
member 61 may not be returned to the third position in
which the cam 30 located in the second position may be
locked, and finally the locking member 61 restricts the
retraction of the lock bolt 20. The retraction of the lock
bolt 20 is restricted by a mode of preventing the move-
ment of the locking member 61 through the cam 30, and
the structure is simple.
[0085] Further, the one-way locking mechanism 60 fur-
ther includes an elastic member 62, and the elastic mem-
ber 62 is configured to drive the locking member 61 to
move from the third position to the fourth position in a
process that the lock bolt 20 extends and unlocks the
cam 30 located in the second position.
[0086] The elastic member 62 plays a role in resetting
the locking member 61. In the process that the lock bolt
20 extends and unlocks the cam 30 located in the second
position, the locking member 61 may be moved from the
third position to the fourth position under the action of the
elastic member 62. Exemplarily, the elastic member 62
is a spring.
[0087] Optionally, the locking member 61 is movably
arranged on the base 10. The position of the locking
member 61 is changed by a mode of moving, and the
mode of changing the position of the locking member 61
is simple.
[0088] In the embodiment, a moving direction of the

locking member 61 is perpendicular to a moving direction
of the lock bolt 20. In this structure, while the locking
member 61 is blocked by the cam 30 and may not be
moved, the locking member 61 may play an effective
blocking effect on the lock bolt 20. In other embodiments,
the moving direction of the locking member 61 and the
moving direction of the lock bolt 20 may also form an
acute angle or an obtuse angle.
[0089] In addition, the cam 30 is provided with an in-
serting groove 35 into which the locking member 61 is
inserted. While the cam 30 is located in the second po-
sition and the locking member 61 is located in the third
position, the locking member 61 is inserted into the in-
serting groove 35; and while the cam 30 is located in the
second position and the locking member 61 is located in
the fourth position, the locking member 61 exits from the
inserting groove 35. Herein, the inserting groove 35 is
provided on the convex arc surface 31 of the cam 30.
[0090] While the lock bolt 20 locks the cam 30 located
in the second position, the locking member 61 is inserted
into the inserting groove 35. At this time, the locking mem-
ber 61 may also play a role in preventing the cam 30 from
rotating. In the process that the lock bolt 20 extends and
unlocks the cam 30 located in the second position, the
locking member 61 may be moved to the fourth position.
At this time, the cam 30 is located in the second position
and the locking member 61 is located in the fourth posi-
tion, and the locking member 61 is located outside the
inserting groove 35. The unlocked cam 30 may be rotated
under the action of the elastic force accumulated by the
energy storage member 40, so that the locking member
61 is staggered with the inserting groove 35, and the
locking member 61 may not be inserted into the inserting
groove 35. It means that the locking member 61 may not
be returned from the fourth position to the third position.
After the locking member 61 abuts on the outer peripheral
wall of the cam 30, the lock bolt 20 may be restricted from
retracting backwards.
[0091] Optionally, the lock bolt 20 is fixedly provided
with a blocking portion 21, and the blocking portion 21 is
configured to abut against the locking member 61 while
the lock bolt 20 is retracted and drive the locking member
61 to move from the fourth position to the third position.
[0092] The blocking portion 21 on the lock bolt 20 plays
a role in transmitting a force. While the lock bolt 20 is
retracted, the driving force may be transmitted to the lock-
ing member 61 through the blocking portion 21, so that
the locking member 61 is moved from the fourth position
to the third position. In the case that the cam 30 prevents
the locking member 61 from moving from the fourth po-
sition to the third position, because the blocking portion
21 abuts against the locking member 61, the blocking
portion 21 may not be retracted, thereby the purpose of
restricting the lock bolt 20 from retracting is achieved.
[0093] In addition, the blocking portion 21 has a guiding
inclined surface 211 for driving the locking member 61
to move. This structure enables the locking member 61
to be more easily driven to move in a process that the
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blocking portion 21 is retracted with the lock bolt 20.
[0094] Exemplarily, the blocking portion 21 is an L-
shaped structure, one end of the blocking portion 21 is
fixedly connected to the lock bolt 20, and the guiding
inclined surface 211 is arranged on the other end of the
blocking portion 21.
[0095] In the embodiment, the power of the lock bolt
20 is indirectly transmitted to the locking member 61
through the blocking portion 21. In other embodiments,
the power of the lock bolt 20 may be directly transmitted
to the locking member 61, so that the locking member
61 is moved. As shown in Fig. 10 (the locking member
is located in the fourth position in Fig. 10) and Fig. 11
(the locking member is located in the third position in Fig.
11), the locking member 61 is approximately in an L-
shaped structure, the locking member 61 is provided with
a protrusion 611, the lock bolt 20 is provided with a guid-
ing chute 22, and the protrusion 611 is locked in the guid-
ing chute 22. The lock bolt 20 is retracted to drive the
locking member 61 to move from the fourth position to
the third position (the locking member 61 is inserted in
the inserting groove 35), so that the lock bolt 20 locks
the cam 30 located in the second position (the lock bolt
20 is inserted in the concave groove defined by the con-
cave arc surfaces 32 of the cam 30). While the lock bolt
20 extends and unlocks the cam 30 located in the second
position (the lock bolt 20 exits from the concave groove
defined by the concave arc surfaces 32 of the cam 30,
and the locking member 61 exits from the inserting
groove 35 on the cam 30), the elastic force accumulated
by the energy storage member 40 may drive the cam 30
to rotate, the rotation of the cam 30 causes the inserting
groove 35 on the cam 30 to be staggered with the locking
member 61, the cam 30 plays a role in preventing the
locking member 61 from moving from the fourth position
to the third position, and the locking member 61 may
restrict the retraction of the lock bolt 20. In an extending
process of the lock bolt 20, the lock bolt 20 may drive the
locking member 61 to reset. Therefore, on the basis of
this structure, the elastic member 62 may not be arranged
between the locking member 61 and the base 10.
[0096] It should be noted that in other embodiments,
the position of the locking member 61 may also be
changed in other modes. For example, as shown in Fig.
12 (in Fig. 12, the locking member 61 is located in the
fourth position) and Fig. 13 (the locking member 61 is
located in the third position in Fig. 13), the locking mem-
ber 61 is rotatably arranged on the base 10, namely the
switching of the locking member 61 between the third
position and the fourth position is achieved by a mode of
rotating. The locking member 61 is an L-shaped hook-
shaped member as a whole, and the elastic member 62
is arranged between the locking member 61 and the base
10. The lock bolt 20 is retracted to drive the locking mem-
ber 61 to move from the fourth position to the third position
(the locking member 61 is inserted in one concave groove
defined by the concave arc surface 32 of the cam 30),
so that the lock bolt 20 may lock the cam 30 located in

the second position (the lock bolt 20 is inserted in the
other concave groove defined by the concave arc surface
32 of the cam 30). While the lock bolt 20 extends and
unlocks the cam 30 located in the second position (both
the lock bolt 20 and the locking member 61 exit from the
corresponding concave grooves), the elastic force accu-
mulated by the energy storage member 40 may drive the
cam 30 to rotate, the rotation of the cam 30 causes the
concave groove defined by the concave arc surface 32
on the cam 30 to be staggered with the locking member
61, the cam 30 plays a role in preventing the locking
member 61 from rotating from the fourth position to the
third position, and the locking member 61 may restrict
the retraction of the lock bolt 20.
[0097] Further, continuing to refer to Fig. 1, the lock
cylinder 100 further includes a mechanical lock cylinder
80, and a lock core 81 of the mechanical lock cylinder 80
is drivingly connected with the cam 30.
[0098] Exemplarily, the lock core 81 of the mechanical
lock cylinder 80 is drivingly connected with the cam 30
through a transmission mechanism. The transmission
mechanism includes a gear and an incomplete gear. The
gear is fixed to the cam 30, the incomplete gear is fixed
to the lock core 81, and the gear is meshed with the in-
complete gear. While a mechanical key is inserted into
a lock hole 2101 in the lock core 81, the lock core 81 may
be rotated by rotating the key, and the rotation of the lock
core 81 drives the incomplete gear to rotate, so that the
cam 30 is rotated with the gear meshed with the incom-
plete gear, as to achieve manual unlocking or locking.
[0099] In addition, as shown in Fig. 14, an embodiment
of the present invention further provides a lock 200, in-
cluding a lock body 210, a lock beam 220, and the lock
cylinder 100 provided in the above embodiments. The
lock cylinder 100 is installed in the lock body 210, and
the lock bolt 20 is configured to lock the lock beam 220
and the lock body 210 tightly.
[0100] In the embodiment, the lock 200 is a U-shaped
lock, the lock beam 220 is a U-shaped structure, and the
lock body 210 is provided with two lock holes 2101 into
which the lock beam 220 is inserted. After the lock beam
220 is inserted into the two lock holes 2101 on the lock
body 210, if the lock bolt 20 locks the lock beam 220 (the
lock bolt 20 is inserted in the lock beam gap 2201 of the
lock beam 220, and the cam 30 is located in the first
position), the lock beam 220 may not be pulled out; and
if the lock cylinder 100 unlocks the lock beam 220 (the
cam 30 is located in the second position), the lock beam
220 may be pulled out from the lock hole 2101. In other
embodiments, the lock 200 may also be a lock of other
structure forms, such as a padlock.
[0101] The above are only preferred embodiments of
the present invention, and are not configured to limit the
present invention. 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-
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tection of the present invention.

Claims

1. A lock cylinder, comprising:

a base;
a lock bolt, wherein the lock bolt is movably pro-
vided on the base;
a cam, wherein the cam is rotatably provided on
the base, and the cam has a first position in
which the lock bolt is prevented from retracting
and a second position in which the lock bolt is
allowed to retract;
an energy storage member;
a driving device, wherein the energy storage
member is connected between the driving de-
vice and the cam, while the lock bolt locks the
cam, the driving device operates to cause the
energy storage member to store an elastic force,
and while the lock bolt unlocks the cam, the elas-
tic force can drive the cam to rotate; and
a one-way locking mechanism, configured to re-
strict retraction of the lock bolt after the lock bolt
extends and unlocks the cam located in the sec-
ond position.

2. The lock cylinder as claimed in claim 1, wherein the
one-way locking mechanism comprises a locking
member movably arranged on the base;

the locking member has a third position and a
fourth position;
the retraction of the lock bolt can drive the lock-
ing member to move from the fourth position to
the third position, so that the lock bolt can lock
the cam located in the second position; and
while the lock bolt extends and unlocks the cam
located in the second position, the elastic force
can drive the cam to rotate, so that the cam can
prevent the locking member from moving from
the fourth position to the third position, thus the
locking member restricts the retraction of the
lock bolt.

3. The lock cylinder as claimed in claim 2, wherein the
one-way locking mechanism further comprises an
elastic member; and
the elastic member is configured to drive the locking
member to move from the third position to the fourth
position in a process that the lock bolt extends and
unlocks the cam located in the second position.

4. The lock cylinder as claimed in claim 2, wherein the
locking member is movably arranged on the base.

5. The lock cylinder as claimed in claim 4, wherein a

moving direction of the locking member is perpen-
dicular to a moving direction of the lock bolt.

6. The lock cylinder as claimed in claim 4, wherein an
inserting groove into which the locking member is
inserted is arranged on the cam;

while the cam is located in the second position
and the locking member is located in the third
position, the locking member is inserted in the
inserting groove; and
while the cam is located in the second position
and the locking member is located in the fourth
position, the locking member exits from the in-
serting groove.

7. The lock cylinder as claimed in any one of claims
4-6, wherein a blocking portion is fixedly arranged
on the lock bolt; and
the blocking portion is configured to abut against the
locking member while the lock bolt is retracted and
drive the locking member to move from the fourth
position to the third position.

8. The lock cylinder as claimed in claim 7, wherein the
blocking portion has a guiding inclined surface for
driving the locking member to move.

9. The lock cylinder as claimed in any one of claims
4-6, wherein a guiding chute is arranged on the lock
bolt, a protrusion is arranged on the locking member,
and the protrusion is locked in the guiding chute; and
the retraction of the lock bolt can drive the locking
member to move from the fourth position to the third
position.

10. The lock cylinder as claimed in claim 2, wherein the
locking member is rotatably arranged on the base.

11. The lock cylinder as claimed in claim 1, wherein the
lock cylinder further comprises a controller; and
the controller is configured to control the driving de-
vice to drive the cam to rotate from the first position
to the second position through the energy storage
member according to an unlocking signal, and delay-
control the driving device to drive the cam to rotate
from the second position to the first position through
the energy storage member.

12. A lock, comprising a lock body, a lock beam, and the
lock cylinder as claimed in any one of claims 1-11;
and
the lock cylinder is installed in the lock body, and the
lock bolt is configured to lock the lock beam and the
lock body tightly.
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