BICYCLE LOCKING AND PARKING DEVICE

BACKGROUND

Technical Field
[0001] The present disclosure relates to a locking device. More particularly,

the present disclosure relates to a locking and parking device for a bicycle.

Description of Related Art

[0002] In recent years, bicycle riding has become an alternative to foot walking
of people. In addition to great promotion on riding bicycle, the government is
also committed to exclusive bicycle lanes. However, a bicycle rider always
has a large concern on the safety of parking his bicycle. This problem may be
solved by constructing a parking space that cooperates with a bicycle safety

locking system by the government or people in the related industry.

[0003] The public bicycle may be a good choice to achieve the aforementioned
purpose, however, there still exists a problem. The problem is that the bicycle
safety locking system of the public bicycle can't work or only can work once
during a power cut. Therefore the bicycle rider can't lock and park his bicycle
at the bicycle safety locking system during the power cut. Moreover, if some
pranksters touch a locking tab of the bicycle safety locking system with a
pinhead, the bicycle safety locking system will be locked without any bicycle.

The problem caused by the power cut or human error needs to be solved.



[0004] Moreover, the conventional bicycle safety locking system of the public
bicycle has many complicated structures for electronic records and
managements, thus managing the bicycle safety locking system is difficult. On
the other hand, the problem caused by the power cut or the human error will

limit the utilization and the application rate of the public bicycle.

SUMMARY
[0005] A bicycle locking and parking device for parking a bicycle is provided in
the present disclosure. The present disclosure can avoid the adverse effects
during a power cut or the human error, and the present disclosure is suitable for

different kinds and brands of bicycle.

[0006] According to one aspect of the present disclosure, a bicycle locking and
parking device for parking a bicycle is provided. The bicycle locking and
parking device comprises a parking seat, a control module, a locking unit, and a
bicycle locking mechanism. The control module is disposed on the parking
seat. The locking unit has a positioning groove and the locking unit is
prominently mounted on the bicycle. The bicycle locking mechanism is
disposed on the parking seat, wherein the bicycle locking mechanism
comprises a locking groove, a first locking member, a reciprocating
displacement limiter, a second locking member, and a third locking member.
The locking groove has an opening that faces toward a rearward direction of the
bicycle, and the locking unit can be placed and locked in the locking groove by
the opening. The first locking member has a reset force and is telescopically

located and engaged at the locking groove along an X-axis direction, and a front



end of the first locking member has a positioning convex that corresponds with
the positioning groove. A back end of the first locking member has a lock-in
part, and a side of the first locking member has a limiting track. The
reciprocating displacement limiter has a reset force and is located at the bicycle
locking mechanism, and the reciprocating displacement limiter corresponds with
the lock-in part and can open or close a displacement path of the lock-in part.
The second locking member has a reset force and is telescopically located and
engaged at the locking groove along the X-axis direction, and the second
locking member has a blocker that can open or close a displacement path of the
reciprocating displacement limiter. The third locking member is telescopically
located and engaged at the bicycle locking mechanism along the X-axis
direction, and the third locking member has a guider that is located and
engaged in the limiting track. The third locking member has a push surface
that reciprocally pushes the reciprocating displacement limiter, and the third
locking member is extendably controlled by the control module. Wherein, the
control module drives the third locking member, and the control module
cooperates with the second locking member to make the displacement path of
the lock-in part being closed by the reciprocating displacement limiter. The
positioning convex is embedded to the positioning groove, and the locking unit

is locked in the bicycle locking mechanism.

[0007] According to some embodiments of the one aspect of the present
disclosure, the control module is electrically driven or manually driven. The
reciprocating displacement limiter is pivoted on the bicycle locking mechanism,
and the reset force of the reciprocating displacement limiter is a spring or a

force of gravity. Besides, an outside of the locking unit has an arch-shaped



surface, and the arch-shaped surface cooperates with the second locking
member that is located in the locking groove. Wherein the positioning convex
has a plane and a curved surface that are opposite to each other. The curved
surface cooperates with the arch-shaped surface to make a smooth movement,
and the plane cooperates with an outside end of the positioning groove to
position the locking unit. Wherein, the parking seat includes a seat body, and

the seat body is connected to the bicycle locking mechanism.

[0008] In the foregoing, when the first locking member and the reciprocating
displacement limiter are making a locking or releasing movement, the
reciprocating displacement limiter can block off the displacement path of the
first locking member to finish the locking movement.  When the first locking
member is moved by the third locking member, the push surface will push the
reciprocating displacement limiter. Then the reciprocating displacement limiter
can be unlocked from the displacement path of the first locking member, and
the positioning convex will be unlocked from the positioning groove for releasing

the locking unit.

[0009] According to another aspect of the present disclosure, a bicycle locking
and parking device for parking a bicycle is provided. The bicycle locking and
parking device comprises a parking seat, a control module, a locking unit, and a
bicycle locking mechanism. The control module is electrically driven and
disposed on the parking seat. The locking unit has a positioning groove and the
locking unit is prominently mounted on the bicycle. The bicycle locking
mechanism is disposed on the parking seat, wherein the bicycle locking

mechanism comprises a locking groove, a first locking member, a reciprocating



displacement limiter, a second locking member, and a third locking member.
The locking groove has an opening that faces toward a rearward direction of the
bicycle, and the locking unit can be placed and locked in the locking groove by
the opening. The first locking member has a reset force and is telescopically
located and engaged at the locking groove along an X-axis direction, and a front
end of the first locking member has a positioning convex that corresponds with
the positioning groove. A back end of the first locking member has a lock-in
part, and a side of the first locking member has a limiting track. The
reciprocating displacement limiter has a reset force and is located at the bicycle
locking mechanism, and the reciprocating displacement limiter corresponds with
the lock-in part and can open or close a displacement path of the lock-in part.
The second locking member has a reset force and is telescopically located and
engaged at the locking groove along theX-axis direction, and the second locking
member has a blocker that can open or close a displacement path of the
reciprocating displacement limiter. The third locking member is telescopically
located and engaged at the bicycle locking mechanism along the X-axis
direction, and the third locking member has a guider that is located and
engaged in the limiting track. The third locking member has a push surface
that reciprocally pushes the reciprocating displacement limiter, and the third
locking member is extendably controlled by the control module. Wherein, the
control module drives the third locking member, and the control module
cooperates with the second locking member to make the displacement path of
the lock-in part being closed by the reciprocating displacement limiter. The
positioning convex is embedded to the positioning groove, and the locking unit

is locked in the bicycle locking mechanism.



[0010] According to one embodiment of another aspect of the present
disclosure, the bicycle locking mechanism or the reciprocating displacement
limiter has a sensor to send a data and connect to an electrical control system.
Therefore, the present disclosure can avoid the power failure and reduce a
man-made accident. Wherein, the parking seat includes a seat body, and the

seat body is connected to the bicycle locking mechanism.

[0011] Moreover, the locking unit can be easily installed on the outside surface
of a fork, a front wheel axle or a back wheel axle. Therefore, the present

disclosure is suitable for different kinds and brands of bicycle.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The invention can be more fully understood by reading the following
detailed description of the embodiment, with reference made to the

accompanying drawings as follows:

[0013] Fig. 1 is a perspective view of the parking seat according to one

embodiment of the present disclosure;

[0014] Fig. 2 is an exploded view of the bicycle locking mechanism according to

one embodiment of the present disclosure;

[0015] Fig. 3 is a perspective view of a part of the bicycle locking mechanism

shown in Fig. 2;

[0016] Fig. 4A is a partial cross-sectional view of the bicycle locking mechanism
shown in Fig. 2, when the bicycle locking mechanism doesn’t lock the locking

unit;
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[0017] Fig. 4B is another partial cross-sectional view of the bicycle locking
mechanism shown in Fig. 2, when the bicycle locking mechanism doesn'’t lock

the locking unit;

[0018] Fig. 4C is a partial cross-sectional view of the bicycle locking mechanism
shown in Fig. 2, when the bicycle locking mechanism continues to lock the

locking unit;

[0019] Fig. 4D is another partial cross-sectional view of the bicycle locking
mechanism shown in Fig. 2, when the bicycle locking mechanism continues to

lock the locking unit;

[0020] Fig. 4E is a partial cross-sectional view of the bicycle locking mechanism
shown in Fig. 2, when the locking unit is locked at the bicycle locking

mechanism;

[0021] Fig. 4F is another partial cross-sectional view of the bicycle locking
mechanism shown in Fig. 2, when the locking unit is locked at the bicycle

locking mechanism;

[0022] Fig. 4G is a partial cross-sectional view of the bicycle locking mechanism

shown in Fig. 2, when the bicycle locking mechanism unlocks the locking unit;

[0023] Fig. 4H is another partial cross-sectional view of the bicycle locking
mechanism shown in Fig. 2, when the bicycle locking mechanism unlocks the

locking unit;

[0024] Fig. 5 is a perspective showing an operation of the parking seat

according to another embodiment of the present disclosure; and



[0025] Fig. 6 is a perspective showing an operation of the bicycle locking

mechanism that has two sensors.

DETAILED DESCRIPTION
[0026] Reference will now be made in detail to the embodiments of the present
disclosure, examples of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers are used in the drawings and

the description to refer to the same or like parts.

[0027] Fig. 1 is a perspective view of the parking seat according to one
embodiment of the present disclosure. Fig. 2 is an exploded view of the
bicycle locking mechanism, and fig. 3 is a perspective view of a part of the

bicycle locking mechanism.

[0028] The present disclosure provides the bicycle locking and parking device
100 for parking a bicycle. The bicycle locking and parking device 100 comprises
a parking seat 200 and a locking unit 300, and the parking seat 200 and the
locking unit 300 can be locked or released with each other. A bicycle locking
mechanism 400 is installed in the parking seat 200. The bicycle locking
mechanism 400 corresponds to a fork of the bicycle, and the locking unit 300 is
protrudedly mounted on the fork of the bicycle. Therefore, the locking unit 300
can follow the bicycle forward and lock in the parking seat 200, and the locking

unit 300 is suitable for different kinds and brands of bicycle.

[0029] The parking seat 200 includes a seat body 201, and an opening space is
located at outside of the seat body 201. The opening space is for placing the

wheel of the bicycle.



[0030] The locking unit 300 has a positioning end 310 and a combination end
320, and a positioning groove 311 is located at outside of the positioning end
310. In addition, an outside of the locking unit 300 has an arch-shaped surface
312, and an outside end 3111 is vertically located in the recessed opening of

the positioning groove 311.

[0031] The bicycle locking mechanism 400 includes a base 401, a cover 402, a
mechanism body 403, a locking groove 410, a control module 450, a first
locking member 420, a second locking member 430, a third locking member
440, and a reciprocating displacement limiter 460. The locking groove 410 can
be integrally installed in the seat body 201 or the locking groove 410 can be
formed between the base 401 and the seat body 201 (see fig. 2). The locking
groove 410 has an opening 411 that corresponds with the rearward direction of
the bicycle, and the opening 411 is tapered to form a horn-shape. The shape of

the locking unit 300 corresponds with the shape of the locking groove 410.

[0032] In the foregoing, the first locking member 420, the second locking
member 430, the third locking member 440, the control module 450, and the
reciprocating displacement limiter 460 are located on the mechanism body 403
and the base 401. The first locking member 420 is rod shaped, and the first
locking member 420 couples with a spring 421 to be telescopically located and
engaged at the cover 402 along an X-axis direction (as shown in Fig. 1). The
first locking member 420 has a reset force from the spring 421, and a front end
of the first locking member 420 has a positioning convex 422 that corresponds
with the positioning groove 311. In addition, a back end of the first locking

member 420 has a lock-in part 424, and the positioning convex 422 of the first
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locking member 420 is telescopically located and engaged at the locking groove
410 along the X-axis direction. A side of the first locking member 420 has a
limiting track 423. The positioning convex 422 has a plane 4221 and a curved
surface 4222 that are opposite to each other, and the curved surface 4222
cooperates with the arch-shaped surface 312 of the locking unit 300 to form a

smooth operation.

[0033] A reciprocating displacement limiter 460 has a reset force by a spring
461, and the reciprocating displacement limiter 460 is pivoted at the base 401
of the bicycle locking mechanism 400 by a pivot member 462. The
reciprocating displacement limiter 460 corresponds with the lock-in part 424 of
the first locking member 420, and the reciprocating displacement limiter 460 can
be reciprocally embedded in or ejected out a displacement path of the lock-in
part 424. Therefore, the reciprocating displacement limiter 460 can lock or

unlock the first locking member 420.

[0034] The second locking member 430 has a reset force by a spring 431, and
the second locking member 430 is telescopically located and engaged at the
mechanism body 403 along the X-axis direction. A front end of the second
locking member 430 has a circular arc shape and is telescopically located and
engaged at the locking groove 410 along the X-axis direction. In addition,
another end of the second locking member 430 has a blocker 432 that can open
or close a pivotal displacement path of the reciprocating displacement limiter
460. Therefore, the second locking member 430 can lock or unlock the
reciprocating displacement limiter 460, and the second locking member 430 will

indirectly lock or unlock the first locking member 420.



10

15

11

[0035] The third locking member 440 is telescopically located and engaged at
the mechanism body 403 along the X-axis direction, and the third locking
member 440 has a guider 441 that is located and engaged in the limiting track
423. The third locking member 440 has a push surface 442 that has a ladder
shape, and the ladder shape has a higher step 4422 and a lower step 4424.
The push surface 442 reciprocally pushes the reciprocating displacement limiter

460.

[0036] The control module 450 is electrically or manually driven and is disposed
at the mechanism body 403 disposed on the parking seat 200. The control
module 450 drives the third locking member 440 to form telescopic
displacement. When the control module 450 drives the third locking member
440, the push surface 442 reciprocally pushes the reciprocating displacement
limiter 460 to form pivotal movement. The control module 450 can reciprocally
drive the reciprocating displacement limiter 460 to lock or unlock the
displacement path of the lock-in part 424 of the first locking member 420.
Therefore, the positioning convex 422 of the first locking member 420 can insert

the positioning groove 311 or eject from the positioning groove 311.

[0037] Fig. 4A or Fig. 4B is a partial cross-sectional view when the bicycle
locking mechanism 400 doesn’t lock the locking unit 300, and Fig. 4C or Fig. 4D
is another partial cross-sectional view when the bicycle locking mechanism 400
continues to lock the locking unit 300. Fig. 4E or Fig. 4F is another partial
cross-sectional view when the locking unit 300 is locked at the bicycle locking

mechanism 400. Fig. 4G or Fig. 4H is another partial cross-sectional view of



10

15

20

12

the bicycle locking mechanism 400 when the bicycle locking mechanism 400 is

unlocking the locking unit 300.

[0038] When the control module 450 keeps extended, the bicycle locking and
parking device 100 is waiting to lock the locking unit 300. The locking groove
410 of the bicycle locking mechanism 400 inside doesn’t have the locking unit
300. In the foregoing, the second locking member 430 is extendedly located at
the locking groove 410 by the reset force of the spring 431. Therefore, the
blocker 432 can extendedly push the reciprocating displacement limiter 460,
and the reciprocating displacement limiter 460 is pushed to do a
pivotal movement and does not close the displacement path of the lock-in part
424 of the first locking member 420. Then, the second locking member 430
can unlock the reciprocating displacement limiter 460 and the first locking
member 420. At the same time, the positioning convex 422 of the first locking
member 420 is extendedly located at the locking groove 410 along the X-axis
direction by the spring 421, and the front end of the second locking member 430

keeps extended and is located at the locking groove 410 by the spring 431.

[0039] In Fig. 4D, the locking unit 300 starts to enter the locking groove 410 of
the bicycle locking mechanism 400. The first locking member 420 is pushed
by the locking unit 300, and the second locking member 430 is extendedly
located at the locking groove 410 by the reset force of the spring 431. At the
same time, the first locking member 420 can do a telescopic displacement
because the first locking member 420 keeps staying on the pivotal displacement

path of the reciprocating displacement limiter 460. The guider 441of the third
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locking member 440 can freely move in the limiting track 423, thus the third

locking member 440 is unaffected.

[0040] When the locking unit 300 is fully entered into the locking groove 410 of
the bicycle locking mechanism 400. The positioning convex 422 of the first
locking member 420 is locked at the positioning groove 311 to finish the locking
operation, because the first locking member 420 is pushed outwardly along the
X-axis direction by the spring 421. At the same time, the second locking
member 430 is pushed by the locking unit 300, and the blocker 432 of the
second locking member 430 does not extendedly push the reciprocating
displacement limiter 460. Therefore, the reciprocating displacement limiter 460
is pivotally moved and the displacement path of the lock-in part 424 is closed by
the reciprocating displacement limiter 460. The blocker 432 cooperates with
the pivotal displacement path of the reciprocating displacement limiter 460, and
the reciprocating displacement limiter 460 is locked by the second locking
member 430, and the first locking member 420 is indirectly locked by the

second locking member 430.

[0041] In Fig. 4H, when the control module 450 is electrically driven to be drawn
back, the guider 441of the third locking member 440 will cooperate with the
limiting track 423 to pull the first locking member 420. At the same time, the
third locking member 440 is linked up to the control module 450. The control
module 450 cooperates with the push surface 442 to push the reciprocating
displacement limiter 460 to the higher step 4422 of the ladder shape.
Therefore, the displacement path of the lock-in part 424 is opened by the

reciprocating displacement limiter 460, and the first locking member 420 is
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moved back and followed with the third locking member 440. At the same time,
the positioning convex 422 of the first locking member 420 can be drawn back

from the positioning groove 311.

[0042] Finally, the locking unit 300 is unlocked from the locking groove 410 of
the bicycle locking mechanism 400, and the control module 450 is electrically
driven to be extended. The pivotal displacement path of the reciprocating
displacement limiter 460 is opened by the third locking member 440. The
positioning convex 422 of the first locking member 420 is extendedly located at
the locking groove 410 along the X-axis direction by the spring 421. The bicycle

locking and parking device 100 is waiting to lock the locking unit 300.

[0043] Fig. 5 or Fig. 6 is a perspective showing an operation of the bicycle
locking mechanism that has two sensors 500. In Fig. 6, the reciprocating
displacement limiter 460 and the second locking member 430 of the bicycle
locking mechanism 400 each has a sensor 500, and each of the two sensors
500 has a contacted part 510 overhanging from them. Therefore, the two
sensors 500 can sense and transfer a data for an electrical control system, and

the present disclosure can easy manage the public bicycle system.

[0044] Moreover, the present disclosure has been described in considerable
detail with reference to certain embodiments thereof. The present disclosure
can avoid the adverse effects of power cut, and the bicycle rider can lock and
park his bicycle at the bicycle safety locking system without power. Any kind of
bicycle can install the locking unit on the outside surface of a fork, a front wheel
axle or a back wheel axle. Therefore, the present disclosure is suitable for

different kinds and brands of bicycle.
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[0045] It will be apparent to those skilled in the art that various modifications and
variations can be made to the structure of the present disclosure without
departing from the scope or spirit of the invention. In view of the foregoing, it is
intended that the present disclosure cover modifications and variations of this

invention provided they fall within the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A bicycle locking and parking device for parking a bicycle, the bicycle
locking and parking device comprising :
a parking seat;
a control module disposed on the parking seat;
a locking unit having a positioning groove and being prominently
mounted on the bicycle;
a bicycle locking mechanism disposed on the parking seat, wherein the

bicycle locking mechanism comprises :

a locking groove having an opening that faces toward a rearward
direction of the bicycle, and the locking unit can be placed and locked in the
locking groove by the opening;

a first locking member having a reset force and being telescopically
located and engaged at the locking groove along an X-axis direction, a front end
of the first locking member having a positioning convex that corresponds with
the positioning groove, a back end of the first locking member having a lock-in

part, and a side of the first locking member having a limiting track;

a reciprocating displacement limiter having a reset force and being
located at the bicycle locking mechanism, the reciprocating displacement limiter
corresponding with the lock-in part and can open or close a displacement path

of the lock-in part;
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a second locking member having a reset force and being
telescopically located and engaged at the locking groove along the X-axis
direction, the second locking member having a blocker that can open or close a

displacement path of the reciprocating displacement limiter;

a third locking member being telescopically located and engaged at
the bicycle locking mechanism along the X-axis direction, the third locking
member having a guider that is located and engaged in the limiting track, and
the third locking member having a push surface that reciprocally pushes the
reciprocating displacement limiter, and the third locking member being

extendably controlled by the control module;

wherein the control module drives the third locking member, the control
module cooperates with the second locking member to make the displacement
path of the lock-in part being closed by the reciprocating displacement limiter,
the positioning convex is embedded to the positioning groove, and the locking

unit is locked in the bicycle locking mechanism.

2. The bicycle locking and parking device of claim 1, wherein the
reciprocating displacement limiter is pivoted on the bicycle locking mechanism,

and the reset force of the reciprocating displacement limiter is a spring.

3. The bicycle locking and parking device of claim 1, wherein an outside of
the locking unit has an arch-shaped surface, and the arch-shaped surface
cooperates with the second locking member that is located in the locking

groove.
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4. The bicycle locking and parking device of claim 3, wherein the positioning
convex has a plane and a curved surface that are opposite to each other, the
curved surface cooperates with the arch-shaped surface, and the plane

cooperates with an outside end of the positioning groove.

5. The bicycle locking and parking device of claim 1, wherein the parking
seat comprises a seat body, and the seat body is connected to the bicycle

locking mechanism.

6. The bicycle locking and parking device of claim 2, wherein the parking
seat comprises a seat body, and the seat body is connected to the bicycle

locking mechanism.

7. The bicycle locking and parking device of claim 3, wherein the parking
seat comprises a seat body, and the seat body is connected to the bicycle

locking mechanism.
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8. The bicycle locking and parking device of claim 4, wherein the
parking seat comprises a seat body, and the seat body is connected to the

bicycle locking mechanism.

9. A bicycle locking and parking device for parking a bicycle, the bicycle

locking and parking device comprising :

a parking seat;

a control module being electrically driven and disposed on the parking
seat;

a locking unit having a positioning groove and being prominently
mounted on the bicycle;

a bicycle locking mechanism disposed on the parking seat, wherein the

bicycle locking mechanism comprises :

a locking groove having an opening that faces toward a rearward
direction of the bicycle, and the locking unit can be placed and locked in the
locking groove by the opening;

a first locking member having a reset force and being telescopically
located and engaged at the locking groove along an X-axis direction, a front end
of the first locking member having a positioning convex that corresponds with

the positioning groove, a back end of
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the first locking member having a lock-in part, and a side of the first locking

member having a limiting track;

a reciprocating displacement limiter having a reset force and being
located at the bicycle locking mechanism, the reciprocating displacement limiter
corresponding with the lock-in part and can open or close a displacement path

of the lock-in part;

a second locking member having a reset force and being
telescopically located and engaged at the locking groove along the X-axis
direction, the second locking member having a blocker that can open or close a

displacement path of the reciprocating displacement limiter;

a third locking member being telescopically located and engaged at
the bicycle locking mechanism along the X-axis direction, the third locking
member having a guider that is located and engaged in the limiting track, and
the third locking member having a push surface that reciprocally pushes the
reciprocating displacement limiter, and the third locking member being

extendably controlled by the control module;

wherein the control module drives the third locking member, and the
control module cooperates with the second locking member and the push
surface to make the displacement path of the lock-in part being opened by the
reciprocating displacement limiter, and the positioning convex is unlocked from
the positioning groove for releasing the locking unit out of the bicycle locking

mechanism.
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10. The bicycle locking and parking device of claim 9, wherein the parking
seat comprises a seat body, and the seat body is connected to the bicycle

locking mechanism.

11. The bicycle locking and parking device of claim 9, wherein the
reciprocating displacement limiter is pivoted on the bicycle locking mechanism,

and the reset force of the reciprocating displacement limiter is a spring.

12. The bicycle locking and parking device of claim 9, wherein an outside
of the locking unit has an arch-shaped surface, and the arch-shaped surface
cooperates with the second locking member that is located in the locking

groove.

13. The bicycle locking and parking device of claim 12, wherein the
positioning convex has a plane and a curved surface that are opposite to each
other, the curved surface cooperates with the arch-shaped surface, and the

plane cooperates with an outside end of the positioning groove.



