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Buckle

Field of the Invention
The present invention relates to a buckle, particularly a buckle capable of

automatically actuating or disconnecting a control circuit of an electronic component.

Background of the Invention

Various types of baby carriages (e.g. stroller, safety seat, baby holding belt, etc.)
have been widely used in families with babies. The baby carriage cannot be used
without a buckle. The conventional buckle only includes a male buckle, a female
buckle, and a button. The male buckle and the female buckle are engaged and fixed

with each other. The button is used to unlock the male buckle and the female buckle.

As the needs of people continue to increase and communication technology
continues to innovate, various baby carriages are gradually used in conjunction with
external control equipment or mobile communication equipment to control and
monitor the usage status, connection status, etc. of the baby carriage through the
external control equipment or mobile communication equipment. However, in the
prior art, the external control equipment or mobile communication equipment in
conjunction with the baby carriage is turned on or off by independent control, and it is
not combined with the usage status, connection status and buckle of the baby carriage,

resulting in complicated operation.

Therefore, it is necessary to provide a buckle capable of conveniently actuating

an external control circuit to solve the aforesaid problems of the prior art.

Summary of the Invention
The present invention aims at providing a buckle capable of conveniently

actuating an external control circuit and the structure thereof is simple.

This is achieved by a buckle according to claim 1. The dependent claims pertain

to corresponding further developments and improvements.



WO 2021/094547 PCT/EP2020/082074

As will be seen more clearly from the detailed description following below, the
claimed buckle has a control circuit. The buckle includes a male buckle, a female
buckle, and an actuating structure disposed between the male buckle and the female
buckle. When the male buckle and the female buckle are engaged, the actuating
structure generates an actuating signal. When the male buckle and the female buckle
are disengaged, the actuating structure generates a disconnecting signal. The control

circuit operates according to the actuating signal or the disconnecting signal.

Preferably, the actuating structure includes a first conductive member and a
second conductive member. One of the first conductive member and the second
conductive member is electrically connected to the control circuit. The male buckle
and the female buckle are engaged, such that the first conductive member and the

second conductive member are in contact.

Preferably, one of the first conductive member and the second conductive
member is disposed on the male buckle and another one of the first conductive
member and the second conductive member is disposed on the female buckle. When
the male buckle and the female buckle are engaged, the first conductive member and
the second conductive member are in contact. When the male buckle and the female
buckle are disengaged, the first conductive member and the second conductive

member are disconnected.

Preferably, the first conductive member is fixed on the male buckle or integrally

formed with the male buckle.

Preferably, the second conductive member is disposed on the female buckle and
electrically connected to the control circuit. The second conductive member has two
contact ends. When the male buckle and the female buckle are engaged, the first
conductive member and the two contact ends of the second conductive member are in
contact to make the control circuit conductive. When the male buckle and the female
buckle are disengaged, the first conductive member and the two contact ends of the

second conductive member are separated to disconnect the control circuit.

Preferably, the first conductive member is a conductive body disposed on the
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male buckle and the second conductive member is a conductive wire disposed on the

female buckle.

Preferably, the first conductive member and the second conductive member are
disposed on the female buckle. When the male buckle and the female buckle are
engaged, the male buckle pushes the first conductive member or the second
conductive member to make the first conductive member and the second conductive

member in contact or separate.

Preferably, the first conductive member is an automatic ejection member
disposed in the female buckle. The second conductive member is disposed on the
female buckle and electrically connected to the control circuit. The second conductive
member has two contact ends. When the male buckle and the female buckle are
engaged, the male buckle pushes the automatic ejection member to make the
automatic ejection member and the two contact ends of the second conductive

member in contact.

Preferably, the first conductive member is a metal elastic plate of the automatic
ejection member, a metal spring, or a conductive structure disposed on a metal elastic

plate.

Preferably, the second conductive member is a conductive wire disposed on the

female buckle.

Preferably, the second conductive member is two conductive pillars fixed in the
female buckle. The two conductive pillars are electrically connected to the control
circuit. The male buckle pushes the automatic ejection member to make the two metal

springs and the two conductive pillars in contact.

Preferably, the first conductive member is a movable member of an automatic
ejection member fixed in the female buckle. The second conductive member is a
fixing member fixed in the female buckle and electrically connected to the control
circuit. When the male buckle and the female buckle are engaged, the male buckle

pushes the automatic ejection member to drive the movable member to move to make
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the movable member and the fixing member in contact or separate.

Preferably, the fixing member is a metal buckle having two contact ends apart
from each other and the two contact ends are configured to detachably contact the

movable member.

Preferably, the buckle further includes a switch disposed on the female buckle.
When the male buckle and the female buckle are engaged, the male buckle drives the
movable member to move through the automatic ejection member, such that the
movable member detachably acts on the switch to make the switch and the fixing

member in contact or separate.

Preferably, when the male buckle and the female buckle are engaged, the
movable member is away from the switch to make the switch and the fixing member
separate. When the male buckle and the female buckle are disengaged, the automatic
ejection member ejects and pushes the movable member to move to press the switch

to make the switch and the fixing member in contact.

Preferably, when the male buckle and the female buckle are engaged, the male
buckle pushes the automatic ejection member to drive the movable member to press
the switch to make the switch and the fixing member in contact. When the male
buckle and the female buckle are disengaged, the automatic ejection member ejects to
drive the movable member to move away from the switch to make the switch and the

fixing member separate.

Preferably, the actuating structure includes a sensor disposed in the female
buckle and electrically connected to the control circuit. The sensor is configured to
sense the male buckle. The control circuit is conductive or disconnected according to

a sensing signal of the sensor.

Preferably, the control circuit includes a Bluetooth module and the control circuit
controls the Bluetooth module on or off according to the actuating signal or the

disconnecting signal.
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Preferably, the control circuit is disposed inside or outside the buckle.

Preferably, the control circuit includes a communication module configured to

communicate with an external mobile device.

Compared to the prior art, the buckle of the invention has the actuating structure
disposed between the male buckle and the female buckle. When the male buckle and
the female buckle are engaged, the actuating structure generates the actuating signal.
When the male buckle and the female buckle are disengaged, the actuating structure
generates the disconnecting signal. The control circuit operates according to the
actuating signal or the disconnecting signal, such that the control circuit can be

actuated conveniently and the structure of the buckle is simple.

Brief Description of the Drawings

In the following, the invention is further illustrated by way of example, taking
reference to the accompanying drawings thereof:

FIG. 1 is a schematic view illustrating the structure of a buckle of a first
embodiment of the invention,

FIG. 2 is an exploded view of FIG. 1,

FIG. 3 is a schematic view illustrating the structure of a buckle of a second
embodiment of the invention,

FIG. 4 is a schematic view illustrating another state of FIG. 3,

FIG. 5 is a sectional view of FIG. 3,

FIG. 5A is a schematic view illustrating the structure inside a female buckle
shown in FIG. 3,

FIG. 6 is a schematic view illustrating the structure of a buckle of a third
embodiment of the invention,

FIG. 7 is a schematic view illustrating the structure of a female buckle shown in
FIG. 6 without a cover,

FIG. 8 is a schematic view illustrating a separated state of a male buckle and a
female buckle shown in FIG. 7,

FIG. 9 is a sectional view illustrating the structure of a buckle of a fourth
embodiment of the invention,

FIG. 10 is a schematic view illustrating a separated state of a male buckle and a
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female buckle shown in FIG. 9,
FIG. 11 is a sectional view illustrating the structure of a buckle of a fifth
embodiment of the invention,
FIG. 12 is a schematic view illustrating the structure of a sensor shown in FIG.
11,
FIG. 13 is a schematic view illustrating the structure of FIG. 11 without a sensor,
FIG. 14 is a sectional view of FIG. 11,
FIG. 15 is a schematic view illustrating a separated state of a male buckle and a
female buckle shown in FIG. 14,
FIG. 16 is a sectional view illustrating the structure of a buckle of a sixth
embodiment of the invention,
FIG. 17 is a schematic view illustrating the structure of a female buckle shown in
FIG. 16 without a cover,
FIG. 18 is a schematic view illustrating the structure of a sensor and a control
circuit shown in FIG. 17,
FIG. 19 is a sectional view of FIG. 16, and
FIG. 20 is a schematic view illustrating a separated state of a male buckle and a

female buckle shown in FIG. 19.

Detailed Description

The embodiments of the invention will now be described with reference to the
accompanying drawings, wherein similar numbers in the drawings represent similar
elements. A buckle 100 provided by the invention has a control circuit and is mainly
used for actuating or disconnecting the control circuit disposed on a baby carriage, but
is not so limited. The buckle 100 may also be used for actuating or disconnecting a

control circuit of any equipment with a buckle.

As shown in FIGs. 1 to 20, the buckle 100 of the invention includes a male
buckle 110, a female buckle 120, and an actuating structure 130 disposed between the
male buckle 110 and the female buckle 120. When the male buckle 110 and the
female buckle 120 are engaged, the actuating structure 130 generates an actuating
signal. When the male buckle 110 and the female buckle 120 are disengaged, the
actuating structure 130 generates a disconnecting signal. The control circuit may be

automatically actuated or disconnected according to the actuating signal or the
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disconnecting signal. The control circuit may also control other electronic

components according to the actuating signal or the disconnecting signal.

In the invention, the control circuit may be disposed inside or outside the buckle
100. When the control circuit is actuated, the control circuit may control other

electronic components to work.

As shown in FIGs. 1 to 20, in the buckle 100 of the invention, the actuating
structure 130 includes a first conductive member 131 and a second conductive
member 132. The first conductive member 131 and the second conductive member
132 are disposed on the male buckle 110 and/or the female buckle 120. One of the
first conductive member 131 and the second conductive member 132 is electrically
connected to the control circuit. The male buckle 110 and the female buckle 120 are
engaged or disengaged, such that the first conductive member 131 and the second
conductive member 132 are in contact or disconnected to generate the actuating signal
or the disconnecting signal. In the following, different embodiments of the buckle 100
of the invention are described with reference to the accompanying drawings,

respectively.

As shown in FIGs. 1 and 2, in the first embodiment of the buckle 100 of the
invention, one of the first conductive member 131 and the second conductive member
132 is disposed on the male buckle 110 and another one of the first conductive
member 131 and the second conductive member 132 is disposed on the female buckle
120. When the male buckle 110 and the female buckle 120 are engaged, the first
conductive member 131 and the second conductive member 132 are in contact. When
the male buckle 110 and the female buckle 120 are disengaged, the first conductive

member 131 and the second conductive member 132 are disconnected.

More specifically, the first conductive member 131 is fixed on the male buckle
110 or integrally formed with the male buckle 110. The second conductive member
132 is disposed on the female buckle 120 and electrically connected to the control
circuit. The second conductive member 132 has two contact ends 1321. When the
male buckle 110 and the female buckle 120 are engaged, the first conductive member

131 and the two contact ends 1321 of the second conductive member 132 are in
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contact to make the control circuit conductive. When the male buckle 110 and the
female buckle 120 are disengaged, the first conductive member 131 and the two
contact ends 1321 of the second conductive member 132 are separated to disconnect

the control circuit.

In this embodiment, the first conductive member 131 is a conductive body
disposed on the male buckle 110. The conductive body may be formed individually
and then fixed on the male buckle 110. The conductive body may also be integrally
formed on the male buckle 110 by insert molding. The conductive body may be
disposed on a first buckle body 111 and/or a second buckle body 112 of the male
buckle 110. Furthermore, the second conductive member 132 is two conductive wires
disposed on the female buckle 120. The two conductive wires are electrically
connected to the control circuit and not conductive with each other. When the male
buckle 110 and the female buckle 120 are engaged, the conductive body of the male
buckle 110 and the two conductive wires of the female buckle 120 are in contact to
make the control circuit conductive. When the male buckle 110 is disengaged from
the female buckle 120, the conductive body is separated from the two conductive

wires to disconnect the control circuit.

Needless to say, the actuating structure 130 is not limited to the aforesaid
arrangement. In another embodiment of the buckle 100 of the invention, the first
conductive member 131 and the second conductive member 132 of the actuating
structure 130 are disposed on the female buckle 120 and an automatic ejection
member 140 in the female buckle 120 is used to make the first conductive member
131 and the second conductive member 132 in contact or separate, wherein the
automatic ejection member 140 is a device used to eject the male buckle 110 out of

the female buckle 120.These embodiments are described in the following.

In some embodiments, the second conductive member 132 is two conductive
wires disposed on the female buckle 120. The two conductive wires are electrically
connected to the control circuit and not conductive with each other. The first
conductive member 131 is a metal elastic plate of the automatic ejection member 140.
When the male buckle 110 and the female buckle 120 are engaged, the male buckle

110 pushes the metal elastic plate of the automatic ejection member 140 to make the
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metal elastic plate and the two conductive wires in contact and then make the control
circuit conductive. Consequently, the control circuit is actuated. On the other hand,
when the male buckle 110 is disengaged from the female buckle 120, the metal elastic
plate of the automatic ejection member 140 recovers to make the metal elastic plate
and the two conductive wires separate. Consequently, the control circuit is

disconnected.

Needless to say, the structure of the automatic ejection member 140 is not limited
to the aforesaid embodiment. The automatic ejection member 140 may be
implemented by a combination of a metal plate and a spring. At this time, when the
male buckle 110 and the female buckle 120 are engaged, the male buckle 110 pushes
the metal plate and deforms the spring, such that the metal plate and the two
conductive wires are in contact to make the control circuit conductive. When the male
buckle 110 is disengaged from the female buckle 120, the spring recovers to push and
return the metal plate, such that the metal plate and the two conductive wires are

separated to disconnect the control circuit.

In other embodiments, the first conductive member 131 is arranged individually
and fixed on the automatic ejection member 140. When the male buckle 110 and the
female buckle 120 are engaged, the male buckle 110 pushes the automatic ejection
member 140 to drive the first conductive member 131 to move to make the first
conductive member 131 and the second conductive member 132 in contact or separate,

so as to make the control circuit conductive or disconnected.

As shown in FIGs. 3 to 5A, in the second embodiment of the buckle 100 of the
invention, the first conductive member 131 is fixed to the automatic ejection member
140 disposed in the female buckle 120. The first conductive member 131 is a metal
rod. The second conductive member 132 is fixed in the female buckle 120 and
electrically connected to the control circuit. The second conductive member 132 is a
metal buckle having two contact ends 1321 apart from each other. A tail end 1322 of
the second conductive member 132 away from the two contact ends 1321 is
connected to the control circuit by a wire. When the male buckle 110 and the female
buckle 120 are engaged, the male buckle 110 pushes the automatic ejection member

140 to drive the first conductive member 131 to move to make the first conductive
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member 131 and the two contact ends 1321 of the second conductive member 132 in

contact or separate.

More specifically, the second conductive member 132 is fixed on the female
buckle 120 and the two contact ends 1321 are close to a receiving end of the female
buckle 120. The first conductive member 131 is slidably engaged in an engaging
groove of the female buckle 120 and located between the two contact ends 1321 and
the tail end 1322. When the male buckle 110 is inserted into the female buckle 120,
the male buckle 110 pushes the automatic ejection member 140 to move and compress
an elastic member therein. The automatic ejection member 140 drives the first
conductive member 131 to move, such that the first conductive member 131 is
separated from the two contact ends 1321 of the second conductive member 132 to
disconnect the control circuit. On the other hand, when the male buckle 110 is
disengaged from the female buckle 120, the automatic ejection member 140
automatically returns to push the first conductive member 131 to move, such that the
first conductive member 131 contacts the two contact ends 1321 of the second

conductive member 132 to make the control circuit closed.

Needless to say, the first conductive member 131 and the second conductive
member 132 are not limited to the aforesaid arrangement. The relative position
between the first conductive member 131 and the second conductive member 132
may change. For example, the first conductive member 131 may be located between
the two contact ends 1321 of the second conductive member 132 and the receiving
end of the female buckle 120. When the male buckle 110 is inserted into the female
buckle 120, the male buckle 110 pushes the automatic ejection member 140 and
drives the first conductive member 131 to move, such that the first conductive
member 131 contacts the two contact ends 1321 of the second conductive member
132 to make the control circuit conductive. On the other hand, when the male buckle
110 1s disengaged from the female buckle 120, the automatic ejection member 140
returns and pushes the first conductive member 131 to move, such that the first
conductive member 131 is separated from the two contact ends 1321 of the second

conductive member 132 to disconnect the control circuit.

It should be noted that the first conductive member 131 is not limited to the
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metal rod of this embodiment and the second conductive member 132 is not limited to
the metal buckle of this embodiment. The first conductive member 131 and the
second conductive member 132 may be arranged by other manners. For example, in
another embodiment, the first conductive member 131 may be two metal springs 132b
connected to the automatic ejection member 140, wherein the two metal springs 132b
may be connected by a metal wire or formed as a one-piece structure by a metal wire.
The second conductive member 132 may be two conductive pillars 132a fixed in the
female buckle 120. The two conductive pillars 132a are electrically connected to the
control circuit, and a distance between the two conductive pillars 132a corresponds to
a distance between the two metal springs 132b. Accordingly, when the male buckle
110 and the female buckle 120 are engaged, the male buckle 110 pushes the automatic
ejection member 140 to make the two metal springs 132b and the two conductive
pillars 132a in contact, so as to make the control circuit conductive. On the other hand,
when the male buckle 110 is disengaged from the female buckle 120, the automatic
ejection member 140 automatically ejects to separate the two metal springs 132b and

the two conductive pillars 132a to disconnect the control circuit.

In the invention, by means of using the automatic ejection member 140 to make
the first conductive member 131 and the second conductive member 132 in contact or

separate, the actuating structure 130 may be implemented by other structures.

As shown in FIGs. 6 to 8, in the third embodiment of the buckle 100 of the
invention, the arrangement of the second conductive member 132 is identical to the
aforesaid second embodiment. That is to say, the second conductive member 132 is a
metal buckle having two contact ends 1321 apart from each other, wherein the two
contact ends 1321 are close to the receiving end of the female buckle 120 and the tail
end 1322 of the second conductive member 132 is connected to the control circuit by
a wire. However, in this embodiment, the structure of the first conductive member
131 is different from the aforesaid second embodiment. The first conductive member
131 of this embodiment is a switch disposed on the female buckle 120. The switch is
disposed with respect to the two contact ends 1321 of the second conductive member

132. The two contact ends 1321 are conducted or disconnected by the switch.

As shown in FIGs. 7 and 8, the actuating structure 130 further includes a
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movable member 150 connected to the automatic ejection member 140 and slidably
engaged in an engaging groove of the female buckle 120. When the male buckle 110
and the female buckle 120 are engaged, the male buckle 110 drives the movable
member 150 to move through the automatic ejection member 140, such that the
movable member 150 detachably acts on the switch to make the switch and the
second conductive member 132 in contact or separate. In this embodiment, the
movable member 150 is located between the two contact ends 1321 and the tail end
1322 of the second conductive member 132. The switch is disposed at a position
corresponding to the two contact ends 1321 of the second conductive member 132 by
an installation base 133. The switch is located between the movable member 150 and
the two contact ends 1321 of the second conductive member 132. Accordingly, when
the male buckle 110 and the female buckle 120 are engaged, the automatic ejection
member 140 drives the movable member 150 to move away from the switch (as
shown in FIG. 7) to disconnect the control circuit. When the male buckle 110 and the
female buckle 120 are disengaged, the automatic ejection member 140 automatically
returns to push the movable member 150 to move to press the switch (as shown in
FIG. 8), such that the switch and the two contact ends 1321 of the second conductive

member 132 are in contact and the control circuit is closed.

As shown in FIGs. 9 and 10, in the fourth embodiment of the buckle 100 of the
invention, the difference between this embodiment and the aforesaid third
embodiment is the relative position between the movable member 150 and the second
conductive member 132 and the installation direction of the switch. Specifically, the
movable member 150 is disposed between the two contact ends 1321 of the second
conductive member 132 and the receiving end of the female buckle 120. The switch is
disposed at a position corresponding to the two contact ends 1321 of the second
conductive member 132 by an installation base 133 and the switch is close to the
movable member 150. Accordingly, when the male buckle 110 and the female buckle
120 are engaged, the male buckle 110 pushes the automatic ejection member 140 to
drive the movable member 150 to press the switch (as shown in FIG. 9), such that the
switch and the two contact ends 1321 of the second conductive member 132 are in
contact and the control circuit is closed. When the male buckle 110 and the female
buckle 120 are disengaged, the automatic ejection member 140 ejects to drive the

movable member 150 to move away from the switch. The switch automatically ejects
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to be separated from the two contact ends 1321 of the second conductive member 132
(as shown in FIG. 10), so as to disconnect the control circuit. Other parts that are the

same as the above embodiments will not be repeated herein.

It should be noted that the conduction and disconnection of the control circuit are
not limited to the aforesaid structures. In other embodiments of the buckle 100 of the
invention, a sensor 160 may be used to sense an engaging state between the male
buckle 110 and the female buckle 120, so as to make the control circuit conductive or

disconnected.

Specifically, as shown in FIGs. 11 to 15, in the fifth embodiment of the buckle
100 of the invention, the actuating structure 130 includes a sensor 160 disposed in the
female buckle 120 and electrically connected to the control circuit. As shown in FIG.
13, the female buckle 120 has a hole 121 communicating with a slot for receiving the
male buckle 110. The sensor 160 is disposed on a bottom of the female buckle 120
and capable of sensing whether the male buckle 110 is engaged through the hole 121
(as shown in FIGs. 14 and 15). When the male buckle 110 and the female buckle 120
are engaged, the sensor 160 senses the male buckle 110. When the male buckle 110
and the female buckle 120 are disengaged, the sensor 160 cannot sense the male
buckle 110. The sensor 160 may send out different sensing signals. The control circuit
is conducted or disconnected according to the sensing signals or the control circuit
controls other electronic components according to different sensing signals of the

sensor 160.

As show in FIGs. 11 and 12, the sensor 160 is disposed on the bottom of the
female buckle 120 through a circuit board 161. The circuit board 161 may be
connected to the control circuit by a wired or wireless manner. Accordingly, when the
sensor senses the male buckle 110, the sensor 160 may transmit the sensing signal to
the control circuit by the wired or wireless manner, such that the control circuit
actuates the electronic components correspondingly. When the sensor 160 does not
sense the male buckle 110, the circuit board 161 transmits the signal to the control
circuit by the wired or wireless manner, such that the control circuit switches off the

electronic components.
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As shown in FIGs. 16 to 20, in the sixth embodiment of the buckle 100 of the
invention, the difference between this embodiment and the aforesaid fifth
embodiment is that the control circuit 200 is disposed in the female buckle 120, and
the circuit board 161 connected to the sensor 160 is disposed above and
communicates with the control circuit 200 (as shown in FIGs. 19 and 20). The sensing
manner and principle of the sensor 160 are the same as the aforesaid fifth embodiment

and will not be repeated herein.

Furthermore, another difference in this embodiment is that the control circuit 200
further includes a Bluetooth module, wherein the Bluetooth module is used to connect
an external alarm device (e.g. mobile phone, tablet computer, etc.) by Bluetooth
communication. When the sensor 160 senses that the male buckle 110 and the female
buckle 120 are engaged or disengaged, the control circuit 200 actuates the Bluetooth
module and transmits a signal to the alarm device through the Bluetooth module,
wherein the signal indicates that the male buckle 110 is engaged or disengaged. When
the alarm device does not receive a Bluetooth signal, the alarm device sends out an

alarm.

It should be noted that for the buckle 100 of the invention, when the control
circuit is disposed outside a buckle, the Bluetooth module may also be disposed on

the control circuit to connect the alarm device by Bluetooth communication.

The control circuit of the invention includes a communication module configured
to communicate with an external mobile device. The communication module instantly
sends the current state of the buckle (engaged or disengaged) to the mobile device,
such that a user can instantly know the current state of the buckle. Specifically, the
mobile device may be a mobile phone, a tablet computer, an in-vehicle device, a smart
TV, a magnetic button, a smart key and other electronic devices with sound and/or
light and/or display functions. For example, the mobile device may show the current
state of the buckle by different sounds, the mobile device may show the current state
of the buckle by different lights, or the mobile device may show the current state of
the buckle by different images, symbols, or text. Needless to say, the mobile device
may also show the current state of the buckle by at least one of sound, light, and

display functions.
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As mentioned in the above, the buckle 100 of the invention has the actuating
structure 130 disposed between the male buckle 110 and the female buckle 120. When
the male buckle 110 and the female buckle 120 are engaged, the actuating structure
130 generates the actuating signal. When the male buckle 110 and the female buckle
120 are disengaged, the actuating structure 130 generates the disconnecting signal.
The control circuit operates according to the actuating signal or the disconnecting
signal, such that the control circuit can be actuated conveniently and the structure of

the buckle is simple.

The structure and engaging manner of the male buckle 110 and the female buckle
120 involved in the buckle 100 of the invention are well known in the art, so the

explanation will not be depicted herein.

Those skilled in the art will readily observe that numerous modifications and
alterations of the device and method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be construed as limited only by

the metes and bounds of the appended claims.
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Claims
1. Abuckle (100) having a control circuit characterized by the buckle (100) comprising
a male buckle (110);
a female buckle (120);
an actuating structure (130) comprising a first conductive member (131) and a second
conductive member (132) disposed on the female buckle (120), and
an automatic ejection member (140) disposed in the female buckle (120) for ejecting
the male buckle (110) out of the female buckle (120), wherein
the first conductive member (131) is connected to the automatic ejection member (140),
the second conductive member (132) is electrically connected to the control circuit,
when the male buckle (110) and the female buckle (120) are engaged, the male buckle
(110) pushes the automatic ejection member (140) to make the first conductive member
(131) and the second conductive member (132) in contact or separate to generate an
actuating signal or a disconnecting signal; the control circuit operating according to the

actuating signal or the disconnecting signal.

2. The buckle (100) of claim 1 further characterized in that the second conductive member

(132) comprises two conductive wires that are not conductive with each other.

3. Thebuckle (100) of claim 2 further characterized in that the first conductive member (131)
comprises a metal plate, wherein when the male buckle (110) and the female buckle (120)
are engaged, the male buckle (110) pushes the automatic ejection member (140) to make
the metal plate contact the two conductive wires to generate the actuating signal, and when
the male buckle (110) and the female buckle (120) are disengaged, the metal plate

separates from the two conductive wires separate to generate the disconnecting signal.
4. The buckle (100) of claim 3 further characterized in that the first conductive member (131)
comprises one or more metal springs (132b) connected to the automatic ejection member

(140) for separating the metal plate and the two conductive wires.

5. The buckle (100) of claim 3 further characterized in that the metal plate is elastic or

connected to an elastic member.
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10.

The buckle (100) of claim 1 further characterized in that the second conductive member
(132) comprises a metal buckle having two contact ends (1321) apart from each other and
a tail end (1322) away from the two contact ends (1321) and electrically connected to the
control circuit, wherein when the male buckle 110 and the female buckle 120 are engaged,
the male buckle 110 pushes the automatic ejection member (140) to make the first

conductive member (131) and the two contact ends (1321) in contact or separate.

The buckle (100) of claim 6 further characterized in that when the male buckle (110) and
the female buckle (120) are engaged, the male buckle (110) pushes the automatic ejection
member 140) such that the first conductive member 131 is separated from the two contact
ends (1321) to generate the disconnecting signal, and when the male buckle (110) and the
female buckle (120) are disengaged, the automatic ejection member 140) moves the first
conductive member (131) such that the first conductive member 131 contacts the two

contact ends (1321) to generate the actuating signal.

The buckle (100) of claim 6 further characterized in that when the male buckle (110) and
the female buckle (120) are engaged, the male buckle (110) pushes the automatic ejection
member 140) such that the first conductive member 131 contacts the two contact ends
(1321) to generate the actuating signal, and when the male buckle (110) and the female
buckle (120) are disengaged, the automatic ejection member 140) moves the first
conductive member (131) such that the first conductive member 131 is separated from the

two contact ends (1321) to generate the disconnecting signal.

The buckle (100) of any one of claims 6 to 8 further characterized in that first conductive

member comprises a metal rod.

The buckle (100) of claim 1 further characterized in that the second conductive member
(132) comprises two conductive pillars (132a) that are electrically connected to the control
circuit, wherein when the male buckle (110) and the female buckle (120) are engaged, the
male buckle (110) pushes the automatic ejection member (140) to drive the first
conductive member (131) to move to make the first conductive member (131) and the two

conductive pillars (132a) in contact or separate.
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I1.

12.

13.

14.

The buckle (100) of claim 10 further characterized in that when the male buckle (110) and
the female buckle (120) are engaged, the male buckle (110) pushes the automatic ejection
member (140) to make the first conductive member (131) contacts the two conductive
pillars (132a) to generate the actuating signal, and when the male buckle (110) and the
female buckle (120) are disengaged, the automatic ejection member (140) automatically
ejects such that the first conductive member (131) separates from the two conductive

pillars (132a) to generate the disconnecting signal.

The buckle (100) of claim 11 further characterized in that the first conductive member
(131) comprises two metal springs (132b) connected to the automatic ejection member
140, wherein a distance between the two conductive pillars (132a) corresponds to a

distance between the two metal springs (132b).

The buckle (100) of claim 12 further characterized in that the two metal springs (132b)

are formed as a one-piece structure.

A buckle (100) having a control circuit characterized by the buckle (100) comprising

a male buckle (110);

a female buckle (120);

an actuating structure (130) comprising a movable member (150), a first conductive
member (131) and a second conductive member (132) disposed on the female buckle
(120); and

an automatic ejection member (140) disposed in the female buckle for ejecting the male
buckle (110) out of the female buckle (120), wherein

the moveable member (150) is connected to the automatic ejection member (140),

the first conductive member (131) is a switch,

the second conductive member (132) is electrically connected to the control circuit and
comprises two contact ends (1321) that are conducted or disconnected by the switch,

when the male buckle (110) and the female buckle (120) are engaged, the male buckle
(110) pushes the automatic ejection member (140) to drive the movable member (150) to
move, such that the movable member (150) detachably acts on the switch to make the

switch and the second conductive member (132) in contact or separate.
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15.

16.

17.

18.

19.

The buckle (100) of claim 14 further characterized in that when the male buckle (110) and
the female buckle (120) are engaged, the movable member (150) is away from the switch
to make the switch and the second conductive member (132) separate; when the male
buckle (110) and the female buckle (120) are disengaged, the automatic ejection member
(140) ejects and pushes the movable member (150) to move to press the switch to make the

switch and the second conductive member (132) in contact.

The buckle (100) of claim 14 further characterized in that when the male buckle (110) and
the female buckle (120) are engaged, the male buckle (110) pushes the automatic ejection
member (140) to drive the movable member (150) to press the switch to make the switch
and the second conductive member (132) in contact; when the male buckle (110) and the
female buckle (120) are disengaged, the automatic ejection member (140) ejects to drive
the movable member (150) to move away from the switch to make the switch and the

second conductive member (132) separate.

The buckle (100) of any of claims 1 to 16 further characterized in that the control circuit
comprises a Bluetooth module and the control circuit controls the Bluetooth module on or

off according to the actuating signal or the disconnecting signal.

The buckle (100) of any of claims 1 to 16 further characterized in that the control circuit is

disposed inside or outside the buckle (100).
The buckle (100) of any of claims 1 to 16 further characterized in that the control circuit

comprises a communication module configured to communicate with an external mobile

device.
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