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(57) ABSTRACT

Alocking structure is applied to a folding frame. The folding
frame includes a first frame and a second frame. The first
frame includes a first hole. The second frame includes a
second hole. The second frame can rotate relative to the first
frame to fasten to the first frame. The locking structure
includes a case, a first pivoting axis, a second pivoting axis,
a fastening column, a connecting column and a third pivot-
ing axis. The case includes a top, a bottom and a container.
The first pivoting axis is pivotally connected to the bottom
and the first hole. The second pivoting axis is pivotally
connected to the second hole. The second pivoting axis
includes a fastening groove. The fastening column is located
in the container. The connecting column includes a connect-
ing column first end and a connecting column second end.

11 Claims, 7 Drawing Sheets
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1
LOCKING STRUCTURE

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a locking structure; more
particularly, the present invention relates to a locking struc-
ture which allows the frames of a folding bicycle to be
combined stably and prevents the frames of a folding bicycle
from being damaged by an external force.

2. Description of the Related Art

The folding bicycle is a special kind of bicycle which is
popular with users. The folding bicycle can be folded by the
user to occupy a small volume such that the folding bicycle
is easy to carry or store. For example, the handle stem and
the head tube of the bicycle of the prior art are combined
stably, but the handle stem frame of the folding bicycle is
designed to be pivotally connected to the head tube, and the
bottom of the handle stem frame has a fastening hole for
stably fastening to the head tube; whereby, the handle stem
frame of the folding bicycle can be bent to be close to the
front wheel, allowing the whole volume of the folding
bicycle to be reduced. If the user needs to ride the folding
bicycle, the user can restore the handle stem frame of the
folding bicycle to the unbent position to be fastened on the
head tube, and the user can use the fastening structure to
stably combine the handle stem frame and the head tube;
therefore, when the user rides the folding bicycle, the jolts
and vibrations caused by an uneven road surface will not
cause the combination of the handle stem frame and the head
tube to become separated.

The fastening structure of the folding bicycle of the prior
art is used for preventing the handle stem frame from being
bent. The fastening structure has a main body and a fastening
column. When the fastening column is fastened to the
fastening hole of the bottom of the handle stem frame, the
main body of the fastening structure will abut against the
fastening position of the handle stem frame and the head
tube to prevent the handle stem frame from being bent.
However, when the user rides the folding bicycle, the
fastening hole of the bottom of the handle stem frame, which
is fastened to the fastening column, will continuously sus-
tain external shocks when the bicycle travels on an uneven
road surface. In the course of time, the fastening hole of the
bottom of the handle stem frame may be broken. Generally,
the fastening hole of the bottom of the handle stem frame is
directly drilled into the handle stem frame; therefore, if the
fastening hole is broken, the fastening hole cannot be
repaired. If the handle stem frame cannot be repaired, then
in order to continue using the folding bicycle, the user must
purchase a new one, incurring great expense.

Therefore, there is a need to provide a new fastening
structure applied to a folding bicycle that can prevent the
frame of the folding bicycle from being damaged by an
external force.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a locking
structure which allows the frames of a folding bicycle to be
combined stably and prevents the frames of a folding bicycle
from being damaged by an external force.

To achieve the abovementioned object, a locking structure
of the present invention is applied to a folding frame. The
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folding frame includes a first frame and a second frame. The
first frame is pivotally connected to the second frame. The
first frame includes a first hole. The second frame includes
a second hole. The second frame can rotate relative to the
first frame to move to be fastened to the first frame. The
locking structure includes a case, a first pivoting axis, a
second pivoting axis, a fastening column, a connecting
column and a third pivoting axis. The case includes a top, a
bottom and a container. The first pivoting axis is pivotally
connected to the bottom and the first hole. The second
pivoting axis is pivotally connected to the second hole. The
second pivoting axis includes a fastening groove. The fas-
tening column is located in the container. The connecting
column includes a connecting column first end and a con-
necting column second end. The connecting column first end
is connected to the second pivoting axis. The third pivoting
axis is connected to the connecting column second end and
pivotally connected to the top. When the second frame
moves to be fastened to the first frame, the movement of the
second frame will cause the second pivoting axis to rotate
and cause the case to move, allowing the fastening column
to move to be adjacent to the fastening groove.

According to one embodiment of the present invention,
the fastening column includes a fastening column first end,
a fastening column second end and an inclined plane. The
fastening column first end and fastening column second end
are two opposite ends. The inclined plane is located on the
fastening column first end.

According to one embodiment of the present invention,
the locking structure further includes an elastic part. The
elastic part is located in the container and connected to the
fastening column second end. The elastic force of the elastic
part pushes the fastening column to cause the fastening
column to move away from the top.

According to one embodiment of the present invention,
the second pivoting axis further includes an arc surface, and
the fastening groove is located on the arc surface.

According to one embodiment of the present invention,
when the second frame moves to be fastened to the first
frame, the movement of the second frame will cause the
second pivoting axis to rotate and cause the case to move
such that the inclined plane moves to be adjacent to the
fastening groove.

According to one embodiment of the present invention,
when the inclined plane moves to be adjacent to the fasten-
ing groove, if the case rotates on the first pivoting axis and
toward the second frame, the inclined plane will move along
the arc surface.

According to one embodiment of the present invention,
when the inclined plane moves along the arc surface and
aligns with the fastening groove, the elastic force of the
elastic part will push the fastening column such that the
fastening column first end will move away from the top and
enter the fastening groove, causing the fastening column to
be fastened to the fastening groove.

According to one embodiment of the present invention,
the locking structure further includes a pushing part. The
case further includes a sliding groove. The pushing part
passes through the sliding groove and is connected to the
fastening column.

According to one embodiment of the present invention,
the fastening column further includes a fastening hole. The
pushing part further includes a protruding column, and the
protruding column passes through the sliding groove and is
connected to the fastening hole.
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According to one embodiment of the present invention,
the ratio of a diameter of the fastening column first end to a
diameter of the fastening groove is between 1:1.2 and
1:1.25.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a schematic drawing of the locking
structure and the folding frame in one embodiment of the
present invention.

FIG. 2 illustrates an exploded drawing of the locking
structure in one embodiment of the present invention.

FIG. 3 illustrates a partial schematic drawing of the
locking structure and the folding frame in one embodiment
of the present invention.

FIG. 4 illustrates a schematic drawing of the locking
structure and the second frame not locked with the first
frame in one embodiment of the present invention.

FIG. 5 illustrates a schematic drawing of the locking
structure and the second frame locked with the first frame in
one embodiment of the present invention.

FIG. 6 illustrates a schematic drawing of the locking
structure, which moves along the moving direction B, in one
embodiment of the present invention.

FIG. 7 illustrates a schematic drawing of the fastening
column and the fastening groove fastened to each other in
one embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Please refer to FIG. 1 to FIG. 7 regarding the locking
structure of the present invention. FIG. 1 illustrates a sche-
matic drawing of the locking structure and the folding frame
in one embodiment of the present invention. FIG. 2 illus-
trates an exploded drawing of the locking structure in one
embodiment of the present invention. FIG. 3 illustrates a
partial schematic drawing of the locking structure and the
folding frame in one embodiment of the present invention.
FIG. 4 illustrates a schematic drawing of the locking struc-
ture and the second frame not locked with the first frame in
one embodiment of the present invention. FIG. 5 illustrates
a schematic drawing of the locking structure and the second
frame locked with the first frame in one embodiment of the
present invention. FIG. 6 illustrates a schematic drawing of
the locking structure, which moves along the moving direc-
tion B, in one embodiment of the present invention. FIG. 7
illustrates a schematic drawing of the fastening column and
the fastening groove fastened to each other in one embodi-
ment of the present invention.

In one embodiment of the present invention, as shown in
FIG. 1 to FIG. 3, the locking structure 1 of the present
invention is applied to a folding frame 100. The folding
frame 100 is a bicycle frame of a folding bicycle. The
folding frame 100 includes a first frame 110, a second frame
120 and a bicycle pivoting structure 130. The first frame 110
is a head tube of the folding bicycle and includes a first hole
111. The second frame 120 is a handle stem frame of the
folding bicycle and includes a second hole 121. The bicycle
pivoting structure 130 is a pivoting axis; the first frame 110
is pivotally connected to the second frame 120 via the
bicycle pivoting structure 130. Via the bicycle pivoting
structure 130, the second frame 120 can rotate relative to the
first frame 110 to move to be fastened to the first frame 110.
However, the type of the folding frame 100 is not limited to
the bicycle frame of a folding bicycle; it can also be another
frame structure with a folding function. The types of the first
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frame 110 and the second frame 120 are not limited to the
head tube and the handle stem frame; they can also be other
structures of the folding bicycle with a folding function.

As shown in FIG. 2 to FIG. 5, in one embodiment of the
present invention, the locking structure 1 is used for stably
fastening the second frame 120 and the first frame 110. The
locking structure 1 includes a case 10, a first pivoting axis
20, a second pivoting axis 30, a fastening column 40, a
pushing part 50, a connecting column 60, a third pivoting
axis 70 and an elastic part 80. The case 10 is used for
covering the first pivoting axis 20, the second pivoting axis
30, the fastening column 40, the connecting column 60, the
third pivoting axis 70 and the elastic part 80 to prevent those
components from being damaged by an external force; the
case 10 is also used for being pressed by the user to move
along the moving direction B or the opposite direction of the
moving direction B. The case 10 includes a top 11, a bottom
12, a sliding groove 13 and a container 14. The top 11 and
the bottom 12 are two opposite ends of the case 10. The
sliding groove 13 is used for allowing the pushing part 50 to
cause the fastening column 40 to move along the groove.
The container 14 is used for containing the fastening column
40.

In one embodiment of the present invention, the first
pivoting axis 20 is pivotally connected to the bottom 12 and
the first hole 111; via the first pivoting axis 20, the case 10
can rotate on the first pivoting axis 20. The second pivoting
axis 30 is pivotally connected to the second hole 121. The
second pivoting axis 30 includes a fastening groove 31 and
an arc surface 32. The fastening groove 31 is located on the
arc surface 32. The fastening groove 31 is used for fastening
to the fastening column 40. The diameter of the fastening
groove 31 is between 5 millimeters and 6 millimeters; in a
preferred embodiment, the diameter of the fastening groove
31 is 5.5 millimeters, but the diameter of the fastening
groove 31 is not limited to that design and can be changed
according to design requirements.

In one embodiment of the present invention, the fastening
column 40 is used for fastening to the fastening groove 31
such that the first frame 110 and the second frame 120 are
stably combined. The fastening column 40 is located in the
container 14. The fastening column 40 includes a fastening
column first end 41, a fastening column second end 42, an
inclined plane 43 and a fastening hole 44. The fastening
column first end 41 and the fastening column second end 42
are two opposite ends, and the inclined plane 43 is located
on the fastening column first end 41. The fastening hole 44
is used for connecting to the pushing part 50. The diameter
of the fastening column first end 41 is between 4 millimeters
and 5 millimeters; in a preferred embodiment, the diameter
of the fastening column first end 41 is 4.5 millimeters, but
the diameter of the fastening column first end 41 is not
limited to that design and can be changed according to
design requirements such that it is compatible with the
diameter of the fastening groove 31. In the present inven-
tion, the diameter of the fastening groove 31 is slightly
greater than the diameter of the fastening column first end
41, and a preferred ratio of the diameter of the fastening
column first end 41 to the diameter of the fastening groove
31 is between 1:1.2 and 1:1.25, such that the fastening
column first end 41 can be fastened to the fastening groove
31 smoothly, without being fastened too tightly or too
loosely.

In one embodiment of the present invention, the pushing
part 50 is used for being pushed by the user to cause the
fastening column 40 to move. The pushing part 50 includes
a protruding column 51. The protruding column 51 passes
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through the sliding groove 13 and is connected to the
fastening hole 44. Therefore, when the user pushes the
pushing part 50, the protruding column 51 will slide in the
sliding groove 13 to cause the fastening column 40 to move.

In one embodiment of the present invention, the connect-
ing column 60 includes a connecting column first end 61, a
connecting column second end 62 and a fastener 63. The
connecting column first end 61 is connected to the second
pivoting axis 30. The third pivoting axis 70 is connected to
the connecting column second end 62 and pivotally con-
nected to the top 11. The fastener 63 covers the third
pivoting axis 70 and the connecting column second end 62
such that the connection between the third pivoting axis 70
and the connecting column second end 62 is stable. Via the
connection between the connecting column 60 and the third
pivoting axis 70, and the pivotal connection between the
third pivoting axis 70 and the top 11, when the user pushes
the case 10 to move the top 11, the movement will cause the
connecting column 60 and the third pivoting axis 70 to
move, and the moving connecting column 60 will cause the
second pivoting axis 30 to rotate.

In one embodiment of the present invention, the elastic
part 80 is a spring. The elastic part 80 is located in the
container 14 and connected to the fastening column second
end 42. The elastic force of the elastic part 80 can push the
fastening column 40 to move such that the fastening column
40 moves away from the top 11 in the container 14.
However, the type of the elastic part 80 is not limited to a
spring; the type can also be another component with elas-
ticity.

When the user wants to fold the folding frame 100 of the
present invention to reduce the volume of the folding frame
100, as shown in FIG. 4, the user can cause the second frame
120 to move along the moving direction A on the bicycle
pivoting structure 130 such that the second frame 120 can
move toward the first frame 110, thereby reducing the
volume of the folding frame 100.

If the user wants to combine the second frame 120 with
the first frame 110 stably, as shown in FIG. 4 and FIG. 5, the
user must cause the second frame 120 to move along the
opposite direction of the moving direction A such that the
second frame 120 moves to be fastened to the first frame
110; the second frame 120 will then be completely located
on the first frame 110 (as shown in FIG. 5). When the second
frame 120 moves to be fastened to the first frame 110, the
second frame 120 will cause the first pivoting axis 20 and the
second pivoting axis 30 to rotate; the rotating second piv-
oting axis 30 will cause the connecting column 60 to move;
the moving connecting column 60 will further cause the case
10 to move along the moving direction B and toward the
second frame 120, allowing the inclined plane 43 located in
the container 14 of the case 10 to move to be adjacent to the
fastening groove 31.

Then, as shown in FIG. 6, after the inclined plane 43
moves to be adjacent to the fastening groove 31, the user can
further push the case 10 to cause the case 10 to keep moving
along the moving direction B and toward the second frame
120, such that the case 10 will rotate on the first pivoting axis
20 and toward the second frame 120. At this moment, the
inclined plane 43 will contact the arc surface 32, and the
inclined plane 43 will keep moving with the rotation of the
case 10 along the smooth surface of the arc surface 32.

Then, as shown in FIG. 7, when the inclined plane 43
moves with the rotation of the case 10 along the arc surface
32 to align with the fastening groove 31, then via the elastic
force of the elastic part 80, the fastening column 40 will be
pushed by the elastic part 80, allowing the fastening column
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first end 41 to move away from the top 11 to enter the
fastening groove 31, such that the fastening column 40 will
be fastened to the fastening groove 31. At this moment, the
second pivoting axis 30 will be affected by the fastening of
the fastening column 40 and the fastening groove 31 such
that the second pivoting axis 30 cannot rotate; the case 10 is
also affected by the fastening of the fastening column 40 and
the fastening groove 31 such that it abuts against the
fastening position of the first frame 110 and the second
frame 120. Therefore, the second frame 120 is limited by the
second pivoting axis 30, which is unable to rotate, and the
blocking of the case 10, which abuts against the fastening
position of the first frame 110 and the second frame 120,
such that the second frame 120 cannot rotate to move away
from the first frame 110. Therefore, the combination of the
first frame 110 and the second frame 120 is stable and the
combination cannot easily be uncombined.

As shown in FIG. 3 and FIG. 7, if the user needs to bend
the folding frame 100, then the user must release the first
frame 110, which is fastened to the second frame 120; to
release the first frame 110, the user can press the pushing
part 50 toward the top 11. Therefore, the pressing power of
the user can offset the elastic force of the elastic part 80 such
that the pushing part 50 causes the fastening column 40 to
move toward the top 11 and away from the fastening groove
31. When the fastening column 40 moves away from the
fastening groove 31, as shown in FIG. 4 and FIG. 5, the user
can push the case 10 to cause it to move along the opposite
direction of the moving direction B, such that the case 10
will not abut against the fastening position of the first frame
110 and the second frame 120 and block the second frame
120 from moving; therefore, the user can push the second
frame 120 to cause the second frame 120 to move along the
moving direction A to be bent.

Via the structure of the locking structure 1 of the present
invention, the fastening of the fastening column 40 and the
fastening groove 31 of the locking structure 1 cause the first
frame 110 to be combined with the second frame 120 stably;
therefore, when the user rides the folding bicycle with the
locking structure 1, the fastening of the first frame 110 and
the second frame 120 will not be affected by an uneven road
surface and become unfastened. Moreover, because the
locking structure 1 is independent of the folding frame 100,
then when the user rides the folding bicycle with the locking
structure 1 and the folding frame 100 of the present inven-
tion, the external shocks caused by an uneven road surface
will only affect the locking structure 1, and the external
shocks will not affect the folding frame 100. Therefore, if the
external shocks caused by the uneven road surface affect any
component of the locking structure 1 and cause the compo-
nent to break, the user needs to replace only the broken
component of the locking structure 1; the user does not need
to repair the folding frame 100 or buy a new folding frame
100 to replace the broken one, such that the object of
reducing the repair cost is achieved.

In summary, regardless of purposes, means and effective-
ness, this invention is quite different from the known tech-
nology and should merit the issuing of a new patent.
However, it is noted that many of the above-mentioned
embodiments are only for illustrative purposes; the claims of
the invention should depend on the claims and not be limited
to the embodiments.

What is claimed is:

1. A locking structure, applied to a folding frame, wherein
the folding frame comprises a first frame and a second
frame, the first frame is pivotally connected to the second
frame, the first frame comprises a first hole, the second
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frame comprises a second hole, and the second frame can
rotate relative to the first frame to move to be fastened to the
first frame, the locking structure comprising:

a case, comprising a top, a bottom and a container;

a first pivoting axis, pivotally connected to the bottom and
the first hole;

a second pivoting axis, pivotally connected to the second
hole, wherein the second pivoting axis comprises a
fastening groove;

a fastening column, located in the container;

a connecting column, comprising a connecting column
first end and a connecting column second end, wherein
the connecting column first end is connected to the
second pivoting axis; and

a third pivoting axis, connected to the connecting column
second end and pivotally connected to the top;

wherein when the second frame moves to be fastened to
the first frame, a movement of the second frame causes
the second pivoting axis to rotate and the case to move
such that the fastening column moves to be adjacent to
the fastening groove.

2. The locking structure as claimed in claim 1, wherein the
fastening column comprises a fastening column first end, a
fastening column second end and an inclined plane; the
fastening column first end and the fastening column second
end are two opposite ends, and the inclined plane is located
on the fastening column first end.

3. The locking structure as claimed in claim 2, further
comprising an elastic part, wherein the elastic part is located
in the container and connected to the fastening column
second end; an elastic force of the elastic part pushes the
fastening column such that the fastening column moves
away from the top.

4. The locking structure as claimed in claim 3, wherein the
second pivoting axis further comprises an arc surface, and
the fastening groove is located on the arc surface.
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5. The locking structure as claimed in claim 4, wherein
when the second frame moves to be fastened to the first
frame, the movement of the second frame causes the second
pivoting axis to rotate and the case to move such that the
inclined plane moves to be adjacent to the fastening groove.

6. The locking structure as claimed in claim 5, wherein
when the inclined plane moves to be adjacent to the fasten-
ing groove, if the case rotates on the first pivoting axis and
toward the second frame, the inclined plane will move along
the arc surface.

7. The locking structure as claimed in claim 6, wherein
when the inclined plane moves along the arc surface to align
with the fastening groove, the elastic force of the elastic part
will push the fastening column such that the fastening
column first end will move away from the top and enter the
fastening groove, causing the fastening column to be fas-
tened to the fastening groove.

8. The locking structure as claimed in claim 7, further
comprising a pushing part, the case further comprises a
sliding groove, and the pushing part passes through the
sliding groove and is connected to the fastening column.

9. The locking structure as claimed in claim 8, wherein the
fastening column further comprises a fastening hole, the
pushing part further comprises a protruding column, and the
protruding column passes through the sliding groove and is
connected to the fastening hole.

10. The locking structure as claimed in claim 9, wherein
a ratio of a diameter of the fastening column first end to a
diameter of the fastening groove is between 1:1.2 and
1:1.25.

11. The locking structure as claimed in claim 1, further
comprising a pushing part, the case further comprises a
sliding groove, and the pushing part passes through the
sliding groove and is connected to the fastening column.
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