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(54) Electronic lock

(57)  An electronic lock is disclosed, which incorpo-
rates electronic components to control lock and unlock
operations. The electronic lock includes at least one flex-
ible conductive element and at least one conductive tube
provided in a first and second clutch for reducing electri-
cal resistance and increasing electrical conductivity. Fur-
ther, a coupling rod and two conductive members may
be disposed through each conductive tube to interact with
the flexible conductive element for providing a more se-

cure construction. In addition, a front rotary plate and a
rear rotary plate may be respectively provided on a con-
tact end of the first and second clutch. The front rotary
plate includes a front conductive ring, and the rear rotary
plate includes rear conductive ring radially offset from
the front conductive ring. When the first and second
clutches engage with each other, the electrical contact
achieved via the front and rear conductive rings is im-
proved.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention generally relates to an
electronic lock, and more particularly, to an electronic
lock that uses electronic components to control lock and
unlock operations of the lock.

2. The Prior Arts

[0002] As technical progress is made, the traditional
mechanical lock provided on a building door is turned
into a more sophisticated electronic lock that incorpo-
rates multiple electronic components operable to control
lock and unlock movements of the lock. The addition of
an electronic control makes the lock more secure against
malicious attempts to break the lock. Some examples of
conventional electroniclocks are described in Taiwanese
Patent Nos. M311736, M297994 and M294542, which
are assigned to the same applicant of the present appli-
cation. However, the electronic locks described in the
aforementioned patents include some disadvantages
that need improvements. More particularly, one problem
of the conventional electronic lock is that the electrical
connection to the power supply is usually achieved via
component parts that have an excessively high electrical
resistance owing to a reduced size of the component
parts. As a result, the electrical current generated is sub-
stantially weak, which may cause a dysfunction of the
lock control mechanism and consequently require cum-
bersome repair operations. One reason of the above
problem is that the electrical connection is usually imple-
mented through metallic wire or spring component parts
that may have electrical properties modified by external
factors, such as an electrical resistance that gradually
increases owing to progressive oxidation. Because a re-
sulting electrical current may be excessively weak, the
actuation of the electronic lock cannot be controlled in
an accurate manner, which leads to a malfunction of the
lock.

SUMMARY OF THE INVENTION

[0003] The presentapplication describes an electronic
lock. One feature of the electronic lock includes the as-
sembly of a pair of flexible conductive elements and a
pair of conductive tubes. An inner radial region of the
conductive tube is provided with a substantial conductive
surface that is adapted to contact with an outer periphery
of the flexible conductive element, which reduces sub-
stantially the electrical resistance and increases electri-
cal conductivity. In addition, a coupling rod and two con-
ductive members may be disposed through each con-
ductive tube to interact with the flexible conductive ele-
ment for providing a more secure construction. Further,
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a front rotary plate and a rear rotary plate may also be
respectively provided on a contact end of the first and
second clutch. The front rotary plate includes a front con-
ductive ring, and the rear rotary plate includes rear con-
ductive ring radially offset from the front conductive ring.
When the first and second clutches engage each other,
the electrical contact achieved via the front and rear con-
ductive rings is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] So that the manner in which the above recited
features of the present invention can be understood in
detail, a more particular description of the invention, brief-
ly summarized above, may be had by reference to em-
bodiments, some of which are illustrated in the appended
drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments of this in-
vention and are therefore not to be considered limiting
of its scope, for the invention may admit to other equally
effective embodiments.

[0005] FIG. 1isaperspective view of an electronic lock
according to an embodiment of the present invention;
[0006] FIG. 2 is an exploded view of an embodiment
of the present invention;

[0007] FIG. 3A is an exploded view of a first clutch
according to an embodiment of the present invention;
[0008] FIG. 3B is an exploded view of a first clutch
according to another embodiment of the present inven-
tion;

[0009] FIG. 4 is an exploded view of a second clutch
according to an embodiment of the present invention;
[0010] FIG. 5 is a side view of an electronic lock ac-
cording to an embodiment of the present invention;
[0011] FIG. 6Ais across-sectional view of an electron-
ic lock according to an embodiment of the present inven-
tion;

[0012] FIG. 6B is a partial cross-sectional view of an
electronic lock according to an embodiment of the
present invention;

[0013] FIG. 7 is an exploded view of the first and sec-
ond clutch according to an embodiment of the present
invention;

[0014] FIG. 8 is a cross-sectional view of a front rotary
plate and a rear rotary plate according to an embodiment
of the present invention;

[0015] FIG. 9is an exploded view of another embodi-
ment of the present invention; and

[0016] FIG. 10is across-sectional view of another em-
bodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] Anembodiment of an electronic lock is illustrat-
ed in the perspective view of FIGs. 1 and 2 and the ex-
ploded view of FIG. 3A. As shown, the embodiment com-
prises a lock barrel 10 having an end coupled to a signal
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receiver 20 and another end coupled to a controller de-
vice 30. The lock barrel 10 has a hollow interior 102 de-
fined longitudinally therein and a notch 101 defined in a
central portion thereof for mounting a first clutch 11 and
a second clutch 12. The first clutch 11 comprises a hollow
tube having one end adapted to operatively engage with
and disengage from the second clutch 12. A front rotary
plate 112 is provided to an outer periphery of the first
clutch 11. A cylindrical interior of the first clutch 11 in-
cludes a pair of conductive tubes 115, a pair of springs
116, and a pair of probe 117. Each conductive tube 115
is a precisely machined tube having a hollow interior
adapted to receive one spring 116. Each spring 116 is
made of an electrically conductive metallic material. The
body of each spring 116 is mounted tightly against the
inner sidewall of each conductive tube 115 so that in-
creased electrical conductivity and reduced electrical re-
sistance can be achieved when electric charges are
transmitted through the spring 116 and the conductive
tube 115. Each probe 117 is electrically conductive and
is disposed at one end of one conductive tube 115 to
establish electrical connection. Each probe 117 abuts
against one spring 116. Through the resiliency of the
spring, each probe 117 is urged in contact with the sec-
ond clutch 12. When the second clutch 12 is in rotation,
the electrical connection between the first clutch 11 and
second clutch 12 can thereby be continuously main-
tained.

[0018] AsshowninFIG.4,thefirstclutch 11is coupled
to the second clutch 12 through the hollow interior 102.
The second clutch 12 includes a hollow tube body in
which are disposed a motor fixing frame 121 and a leaf
spring 122 for fixing a motor 123, an actuator 124 and a
spring 126. The actuator 124 is securely fixed to arotation
axis of the motor 123. Further, the actuator 124 is con-
nected to a rear clutch 127 via a torsion spring. An end
ofthe second clutch 12 facing the first clutch 11 is coupled
to a rear rotary plate 125. A surface of the rear rotary
plate 125 corresponding to the first clutch 11 is electrically
conductive. In addition, the rear rotary plate 125 has two
conductive tubes 1254 mounted to two openings of the
second clutch 12. The conductive tubes 1254 have the
same functions as the conductive tubes 115 on the first
clutch. Each conductive tube 1254 is a hollow conductive
tube adapted to mount over one spring 126 and probe
1261. Once assembled in the conductive tube 1254, an
outer radius of the spring 126 abuts against the inner
surface of the conductive tube 1254 so as to increase
electrical conductivity and reduce electrical resistance.
A cam 13 is mounted at the notch 101 of the lock barrel
10 and around an outer surface of the second clutch 12.
[0019] The signal receiver 20 assembled at an end of
the lock barrel 10 includes a front rotary portion 22 in
which is disposed a signal receiving circuit 21 adapted
to receive signals and alerts. The front rotary portion 22
includes a sleeve 23 disposed around an outer periphery
thereof, and a front cover 24 at a front end thereof. An
opposite end of the lock barrel 10 is mounted with a con-
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troller device 30 mainly comprised of a rear rotary portion
31 provided with a rear cover 32. The controller device
30 is adapted to control and supply power to the motor
123 and the front rotary portion 22. Further, an outer pe-
riphery of the rear rotary portion 31 is mounted with a
sleeve 33. The assembly and functionality of the signal
receiver 20, the controller device 30 and the lock barrel
10 may be similar to a conventional construction.
[0020] FIG. 3B is an exploded view of another embod-
iment of the presentinvention. Depending on the different
configuration of the door leaf on which the electronic lock
is mounted, the lock barrel 10 described above may need
a more secure structural configuration, especially with
respect to the component parts exposed outward such
as the conductive tubes 115, the spring 116 and the
probes 117. This embodiment incorporates an additional
security device so that the overall structure is more se-
cure. More particularly, one feature the embodiment in-
cludes the addition of a coupling rod 113 that extends
perpendicular to the body of the first clutch 11 and passes
through its interior where the conductive tubes 115, the
springs 116 and the probes 117 are disposed. The cou-
pling rod 113 is formed from two semi-circular bodies,
each of which has two opposite end surfaces symmetri-
cally provided with a slot. When the two semi-circular
bodies are coupled to each other to form the coupling
rod 113, two accommodating spaces are thereby defined
to receive a conductive member 114 respectively. After
the coupling rod 113 passes through the first clutch 11,
the two accommodating spaces and the conductive
members 114 divide the interior space of the first clutch
11 into two space volumes. In this embodiment, two sets
of the conductive tubes 115, the springs 116 and the
probes 117 are provided, thus each set being configured
with a shorter length adapted to assemble in each of the
two space volumes. More particularly, the two sets of the
conductive tubes 115, the springs 116 and the probes
117 are respectively coupled to the conductive members
114 so as to form a flexibly electrical connection. The
conductive member 114 may have a spherical shape,
and its stiffness may be greater than that of the conduc-
tive tubes 115, the springs 116 and the probes 117. A
safety separator element can thereby be advantageously
provided.

[0021] With reference to FIG. 5 in conjunction with
FIGs. 6A and 6B, in operation, the signal receiver 20
drives the controller device 30 to generate and control a
power supply to drive the second clutch 12 moving toward
the first clutch 11, thereby achieving the safety control
mechanism for the overall structure. With the provided
configuration of the conductive tubes 115, springs 116
and the probes 117, the electric current not only passes
through the springs 116 and the probes 117, but also
flows through the walls of the conductive tubes 115/1254
having higher electrical conductivity and lower electrical
resistance. As aresult, the relatively weak electric current
can thereby be effectively transmitted to control the signal
receiver 20 and the controller device 30 in a more efficient
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manner. The problems of the prior arts induced by an
inefficient electrical conductivity in the conventional
structure can thereby be solved. It is worth noting that
the conductive tubes 115 may also be replaced with mul-
tiple copper fingers or other electrically conductive ma-
terials abutting against an outer or inner surface of the
springs 116. Moreover, if a more secure construction is
required, the placement of the coupling rod 113 and the
conductive members 114 can work as a safety separator
element between the conductive tubes 115, the springs
116 and the probes 117 of relatively weaker constitution.
When the structure is applied an external shock, the cou-
pling rod 113 and the conductive members 114 with high-
er stiffness are able to actively interrupt the electrical con-
nection between the two sets of conductive tubes 115,
the springs 116 and the probes 117. A more safety can
therefore be obtained.

[0022] Referringto FIG. 7, another embodiment of the
present invention may also provide a modified design for
the front rotary plate 112 and the rear rotary plate 125.
As described previously, after the first clutch 11 and the
second clutch 12 operatively engage with each other, the
controller device 30 acts to supply power and output sig-
nals to the signal receiver 20 for operating the other struc-
tural parts. Power control hence can be used to provide
higher security. However, the clutching action is per-
formed via a rotary movement. To ensure that the elec-
trical connection produce the greatest contact power, two
rotary plates are used to establish electrical connection.
More particularly, the opposing contact surfaces of the
front rotary plate 112 and rear rotary plate 125 are con-
figured as two annular surfaces. Moreover, each of the
contact surfaces includes a through hole and conductive
ring corresponding thereto. As shown, an embedded
front conductive ring 1121 is provided to an outer periph-
ery of the front rotary plate 112, and two through holes
1252 are defined on the contact locations of the rear ro-
tary plate 125. The through holes are extension of the
conductive tube 1254 for passage of the probes 1261.
After the rotary engagement is effected, an end of each
probe 1261 abuts against the front conductive ring 1121
to establish electrical connection. The rear rotary plate
125 also includes a rear conductive ring 1251 located
radially inward from the positions of the through holes
1252. Further, two through holes 1252 are also provided
on contact locations of the front rotary plate 112. The
through holes 1252 on the front rotary plate 112 are ex-
tension of the conductive tubes 115 for passage of the
probes 117. After the rotary engagement is effected, an
end of each probe 117 abuts against the rear conductive
ring 1251 to establish electrical connection. Referring to
FIG. 8, through the contact realized between the front
rotary plate 112 and rear rotary plate 125, power and
electric signals can accurately control in a peripheral di-
rection the engagement and disengagement movements
during rotation.

[0023] FIGs. 9 and 10 illustrate another embodiment
of the present invention. Because the applied control sig-
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nals may have different characteristics, the electrical and
signal connection between the first clutch 11 and second
clutch 12 can also be realized through a single annular
area engagement. More particularly, the front rotary plate
112 of the first clutch 11 can be mounted at the clutch
end via a single conductive tube 115, single spring 116
and single probe 117. In addition, the rear rotary plate
125 of the second clutch 12 can include a single set of
rear conductive ring 1251, spring 126 and probe 1261.
The rear conductive ring 1251 includes an outward ex-
tension 1253 at end of the conductive tube 1254.

The outward extension 1253 is configured to overlap with
an end of the conductive tube 1254 and in contact with
the probe 1261 to establish electric and signal connec-
tion. When the first clutch 11 and second clutch 12 ap-
proaches each other, the rear conductive ring 1251 is
abutted by the probe 117 to also establish electric and
signal connection. Another possible function of operation
control can thereby provided.

[0024] As described above, the construction provided
herein thus not only can substantially reduce electrical
resistance and increase the electrical conductivity, but is
also able to provide improved electrical contact during
an engagement operation of the clutches.

[0025] While the foregoing is directed to embodiments
of the present invention, other and further embodiments
of the invention may be devised without departing from
the basic scope thereof, and the scope thereof is deter-
mined by the claims that follow.

Claims
1. An electronic lock, comprising:

asignalreceiver adapted to transmitand receive
a control signal, and emit an alert signal;

a controller device configured to exchange a sig-
nal with the signal receiver to control an opera-
tion sequence of the electronic lock, wherein the
controller device includes a power supply adapt-
ed to electrically connect with other component
parts of the electronic lock;

an electronic lock barrel including a first clutch,
a second clutch and a driving element, wherein
each of the first and second clutch includes at
least one flexible conductive element and one
conductive tube, the flexible conductive element
is arranged in the conductive tube, the flexible
conductive element includes a conductive flex-
ible member and a conductive end, the driving
element is configured to drive the operation of
the first and second clutches, the first and sec-
ond clutch respectively includes a first contact
end and a second contact end, and the first con-
tact end and the second contact end are config-
ured to enter in contact with the flexible conduc-
tive element to establish electrical connection
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when the first and second clutches engage to
each other.

The electronic lock according to claim 1, wherein a
coupling rod is disposed through an adequate loca-
tion of the first and/or second clutch, the coupling
rod is formed from two rod bodies on which are pro-
vided with two accommodating slots, each accom-
modating slotincludes a conductive material, the two
coupling rod bodies and the conductive material are
respectively coupled to a corresponding flexible con-
ductive element and conductive tube for establishing
electrical connection.

The electronic lock according to claim 2, wherein the
conductive material in each accommodating slot is
electrically conductive and has a higher stiffness
than the flexible conductive element and the conduc-
tive tube for providing a safety separation function.

The electronic lock according to claim 1, wherein the
conductive flexible member of the flexible conductive
element includes a spring.

The electronic lock according to claim 1, wherein the
conductive end of the flexible conductive element
mainly includes a probe adapted to be coupled to
one end of the conductive flexible member and the
conductive tube.

The electronic lock according to claim 1, wherein the
conductive tube is formed from multiple copper fin-
gers and abuts against an outer surface or an inner
surface of the spring.

The electronic lock according to claim 1, wherein the
front rotary plate includes a front conductive ring and
at least one first through hole adapted to connect
with the conductive end of the first clutch.

The electronic lock according to claim 1, wherein the
rear rotary plate includes a rear conductive ring and
atleast one second through hole adapted to connect
with the conductive end of the second clutch.

The electronic lock according to claim 1, wherein the
driving element is one of a motor and an electromag-
netic valve for driving forward and rearward move-
ments.

The electronic lock according to claim 7, wherein the
front conductive ring is adapted to separably contact
with the second through hole, and the rear conduc-
tive ring is adapted to separably contact with the first
through hole.

The electronic lock according to claim 8, wherein the
front conductive ring is adapted to separably contact
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12.

with the second through hole, and the rear conduc-
tive ring is adapted to separably contact with the first
through hole.

The electronic lock according to claim 1, wherein the
first contact end includes a front rotary plate and the
second contact end includes a rear rotary plate.

Amended claims in accordance with Rule 137(2)

EPC.

1. An electronic lock, comprising:

a signal receiver (20) adapted to transmit and
receive a control signal, and emit an alert signal;
a controller device (30) configured to exchange
a signal with the signal receiver to control an
operation sequence of the electronic lock,
wherein the controller device includes a power
supply adapted to electrically connect with other
component parts of the electronic lock;

an electronic lock barrel including a first clutch
(11), a second clutch (12) and a driving element
(123), the driving element being configured to
drive the operation of the first and second clutch-
es, the first and second clutches respectively
including a first contact end (112) and a second
contact end (125),

characterized in that each of the first and second
clutches includes at least one flexible conductive el-
ement (116, 117) and one conductive support ele-
ment (115), the flexible conductive element is ar-
ranged adjacent to the conductive support element
and the conductive support element has a substan-
tial conductive surface in electrical contact with the
flexible conductive element,

in that the flexible conductive element includes a
conductive flexible member (116) and a conductive
end (117),

and in that the first contact end (112) and the second
contact end (125) are configured to enter in contact
with the flexible conductive element (116) to estab-
lish electrical connection when the first and second
clutches engage each other.

2. The electronic lock according to claim 1, wherein
a coupling rod (113) is disposed through a chosen
location of the first (11) and/or second (12) clutch,
the coupling rod is formed from two rod bodies on
which are provided with two accommodating slots,
each accommodating slot includes a conductive ma-
terial, the two coupling rod bodies and the conductive
material are respectively coupled to a corresponding
flexible conductive element (116, 117) and conduc-
tive support element (115) for establishing electrical
connection.
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3. The electronic lock according to claim 2, wherein
the conductive material in each accommodating slot
is electrically conductive and has a higher stiffness
than the flexible conductive element (116) and the
conductive support element (115) for providing a
safety separation function.

4. The electronic lock according to claim 1, wherein
the conductive flexible member of the flexible con-
ductive element includes a spring (116).

5. The electronic lock according to claim 1, wherein
the conductive end of the flexible conductive element
mainly includes a probe (117) adapted to be coupled
to one end of the conductive flexible member (116)
and the conductive support element (115).

6. The electronic lock according to claim 1, wherein
the conductive support element (115) is formed from
multiple copper fingers and abuts against an outer
surface or an inner surface of the conductive flexible
member (116).

7. The electronic lock according to claim 1, wherein
the first contact end includes a front rotary plate (112)
and the second contact end includes a rear rotary
plate (125).

8. The electronic lock according to claim 7, wherein
the front rotary plate (112) includes a front conduc-
tive ring (1121) and at least one first through hole
adapted to connect with the conductive end of the
first clutch (11).

9. The electronic lock according to claim 7, wherein
the rear rotary plate (125) includes a rear conductive
ring (1251) and at least one second through hole
(1252) adapted to connect with the conductive end
of the second clutch (12).

10. The electronic lock according to claim 1, wherein
the driving element is one of a motor (123) and an
electromagnetic valve for driving forward and rear-
ward movements.

11. The electroniclock according to claim 8 and claim
9, wherein the front conductive ring (1121) is adapted
to separably contact with the second through hole
(1252), and the rear conductive ring (1251) is adapt-
ed to separably contact with the first through hole.
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