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(57) Abréegée/Abstract:
A locking confirmation device of multiple electrode contacts includes an electrode, a terminal bolt, a sensing unit and a positioning

bolt. The electrode includes an electrode thread and a positioning thread. The terminal bolt is used for locking a conductor and the
electrode thread. The terminal bolt includes a positioning recess. The sensing unit includes an insulated cover, a first contact, a
second contact, an elastic member and an voltage signal input connector. WWhen the elastic member Is extruded, a circuit is formead
for returning a voltage signal of a node of the electrode. The positioning bolt iIs used for fixing a detection sensor assembly on the
positioning thread. VWhen a head portion of the positioning bolt Iis received within the positioning recess, the terminal bolt is led to a
locking state by the head portion of the positioning bolt. Therefore, a fault of an electricity system Is prevented.
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ABSTRACT OF THE DISCLOSURE

A locking confirmation device of multiple electrode contacts includes an
electrode, a terminal bolt, a sensing unit and a positioning bolt. The electrode
includes an electrode thread and a positioning thread. The terminal bolt 1s used
for locking a conductor and the electrode thread. The terminal bolt includes a
positioning recess. The sensing unit includes an insulated cover, a tirst contact, a
second contact, an elastic member and an voltage signal input connector. When
the elastic member is extruded, a circuit is formed for returning a voltage signal of
a node of the electrode. The positioning bolt is used for fixing a detection sensor
assembly on the positioning thread. When a head portion of the positioning bolt
is received within the positioning recess, the terminal bolt 1s led to a locking state
by the head portion of the positioning bolt. Therefore, a fault of an electricity

system 1s prevented.
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LOCKING CONFIRMATION DEVICE OF MULTIPLE ELECTRODE
CONTACTS AND LOCKING CONFIRMATION DEVICE FOR DETECTING

FAULT ELECTRODE CONTACTS OF NODES OF MULTIPLE ELECTRODES

FIELD OF THE INVENTION

[0001] The present disclosure relates to a locking confirmation device of
multiple electrode contacts utilizing a detection sensor assembly for detection, and
more particularly to a device of confirming the locking state through the stability
of the signal of the detection sensor assembly. The locking confirmation device 1s
especially useful in the field of electric vehicles since a large amount of battery
modules are usually connected together for powering in this field. A related
terminal bolt is affected by the vibration of the electric vehicle.

BACKGROUND OF THE INVENTION

[0002] Hundreds of batteries are usually utilized by the battery module of a
large electric vehicle, in series or in parallel. In most assembling methods, since
it is hard to accurately lock every electrode contacts, a risk of loosening always
exists in this type of the battery module. However, when the electric vehicle 1s
moving, the batteries are continuously affected by the continuous vibration of the

electric vehicle. That is, when the electric vehicle is operated in a long-time
operation, the electrode contacts may be loosened, thereby causing high voltage
arcs or sparks. Therefore, there is a need of providing a locking confirmation

device to ensure the safety of the battery module.
SUMMARY OF THE INVENTION

[0003] The present disclosure provides a locking confirmation device. The
locking confirmation device includes a detection sensor assembly used for

returning the voltage information of batteries and the locking states of the electrode
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contacts of a battery module. In particular, the locking confirmation device 1s
especially applied to an electric vehicle, which is continuously vibrated.

[0004] [t is the primary object of the present invention to provide a locking
confirmation device of multiple electrode contacts. When the electrode contacts
are possibly loosened, a user will be noticed to execute a detection to avoid a fault
of an electricity system of an electric vehicle.

[0005] The secondary object of the present invention provides a locking
confirmation device of multiple electrode contacts. The locking states of the
electrode contacts and the voltage information of batteries can be transmitted to a
battery management unit by the locking confirmation device.

[0006] Another object of the present invention provides a locking
confirmation device that can detect the locking states of different electrodes having
the same potential through at least a detection sensor assembly of a battery
management unit.

[0007] In accordance with an aspect of the present disclosure, there i1s
provided a locking confirmation device of multiple electrode contacts including an
electrode, a terminal bolt, a sensing unit and a positioning bolt. The electrode
includes an electrode thread and a positioning thread. The terminal bolt 1s used

for locking a conductor and the electrode thread. The terminal bolt includes a

positioning recess. The sensing unit includes an insulated cover, a first contact, a
second contact, an elastic member and an voltage signal input connector. When
the elastic member is extruded, a circuit is formed for returning a voltage signal of

a node of the electrode. The positioning bolt is used for fixing a detection sensor
assembly on the positioning thread. When a head portion of the positioning bolt
is received within the positioning recess, the terminal bolt is led to a locking state

by the head portion of the positioning bolt.

2
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[0008] In accordance with another aspect of the present disclosure, the
locking confirmation device further includes an extra detection sensor assembly of
an extra electrode. The extra electrode and the electrode have the same potential.

[0009] In accordance with another aspect of the present disclosure, the
locking confirmation device further includes at least a bias resistor for forming a
voltage divider circuit. When the elastic member is not extruded, an unique drop
voltage signal is transmitted to a battery management component.

[0010] In accordance with another aspect of the present disclosure, the
locking confirmation device further includes a control unit for identifying fault
electrode contacts through measuring the unique drop voltage signal.

[0011] In accordance with another aspect of the present disclosure, there 1s
provided a locking confirmation device for detecting fault electrode contacts of
nodes of multiple electrodes comprising at least two detection sensor assemblies
and a voltage signal input connector. Each detection sensor assembly comprises
an insulation assembly, a first contact, a second contact and an elastic member.
When the elastic member is extruded by a locking of a positioning bolt and a
related terminal bolt, a circuit is formed for conducting the first contact and the
second contact.

[0012] The above contents of the present disclosure will become more readily

apparent to those ordinarily skilled in the art after reviewing the following detailed

description and accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 schematically illustrates an isometric view of a locking
confirmation device according to the first embodiment of the present invention;
[0014] FIG. 2 schematically illustrates an exploded view of the locking

confirmation device according to the first embodiment of the present invention;

3
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[0015] FIG. 3 schematically illustrates a sectional view of the locking

confirmation device according to the first embodiment of the present invention;
[0016] FIG. 4 schematically illustrates an isometric view of a locking
confirmation device according to the second embodiment of the present invention;
and

[0017] FIG. 5 schematically illustrates a wiring configuration of multiple

battery modules in parallel according to the second embodiment of the present

iInvention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0018] Hereinafter, a locking confirmation device of multiple electrode
contacts according to the first embodiment of the present invention will be
illustrated with reference to FIGs. 1-3. The locking confirmation device includes
an electrode 101, a terminal bolt 102, a positioning recess 103, an electrode thread
104, a positioning bolt 105, a positioning thread 106, a conductor 110, a first
contact 111, a second contact 112, a first insulated sleeve 113, a second insulated
sleeve 114, an insulated cover and an elastic spacer 116.

[0019] As shown in FIG. 2, the electrode includes the electrode thread 104

and the positioning thread 106.
[0020] The conductor 110 is locked on the electrode 101 through the
terminal bolt 102. The terminal bolt 102 is adjusted to a position for aligning the

positioning recess 103 and the positioning thread 106, thereby installing the

positioning bolt 105.
[0021] The positioning bolt 105 is used for fixing a detection sensor

assembly on the positioning thread 100.
[0022] The sensing unit includes the insulated cover 115, the first contact 111,

the second contact 112 and the elastic spacer 116. As shown in FIG 3 and

4



1llustrated in the first embodiment, the insulated cover 115 includes the first contact

111 and the second contact 112.  When the insulated cover 1135 is extruded by the
positioning bolt 103, the elastic spacer 116 1s compressed, such that the first contact
11 and the sccond contact 112 are contacted with each other, thercby forming a
conducting circuit.  When the insulated cover 1135 1s released or decompressed, the
elastic spacer 116 will separate the first contact 111 and the second contact 112,
such that the circuit between the first contact 111 and the second contact 112 is
1solated.

10023] In the first embodiment, the first contact 111 1s connccted to a battery
management unit, and the second contact 112 1s connected to a voltage signal input
connector, such as a voltage detecting probe or a voltage detecting connector,
which 1s used for receiving a voltage signal from the electrode. Therefore, a
stable voltage signal is continuously received by the battery management unit when
the first contact 111 is contacted with the second contact 112, and the voltage signal
will be lost when the first contact 111 and the second contact 112 are isolated.

10024 ] Please refer to FIG. 4. A locking confirmation device of multiple
electrode contacts according to the second embodiment of the present invention
will be illustrated. Multiple detection sensor assemblies are installed to a first

battery 410 and a second battery 420. The first battery 410 and the second battery

420 are connected 1n parallel.

[0025] The second embodiment discloses a method of detecting the locking
statcs of multiple electrodes by transmitting a voltage signal through multiple
detection sensor assemblies when two batteries are connected in parallel. The first
battery 410 includes a positive electrode 411 and a negative electrode 412 and the
second battery 420 includes a positive electrode 422 and the negative electrode 421.
The negative electrode 412 of the first battery 410 and the negative electrode 421 of

the second battery 420 have the same potential.
5
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[0026] A positioning bolt 414 is used for confirming the locking state of an
clectrode thread 413 of the negative electrode 412 of the first battery 410. It 1s
characterized in that a detection sensor assembly is also fixed on the positioning
bolt 414, and installed on the positioning thread of the negative electrode 412 of
the first battery 410 as described in the first embodiment.

[0027] A positioning bolt 424 is used for confirming the locking state ot an
electrode thread 423 of the negative electrode 421 of the second battery 420. It s
characterized in that a detection sensor assembly is also fixed on the positioning
bolt 414, and installed on the positioning thread of the negative electrode 421 ot
the second battery 420 as described in the first embodiment.

[0028] A voltage information signal from the negative electrode 412 of the
first battery 410 and the negative electrode 421 of the second battery 420 are
transmitted to a conductor 450 and an input wire 452. When this two detection
sensor assemblies related with the positioning bolt 414 and the positioning bolt 424
are extruded that makes a current passing through a first contact and a second
contact, the current information signal is transmitted, through the input wire 452,
an interconnecting wire 451, and an output wire 453 of a battery management unit
(not shown), to the battery management unit for returning the voltage information.
[0029] When a related positioning bolt of one of the detection sensor
assemblies is loosened, the extruded state will be lost, such that the electric
conduction between the first contact and the second contact will be broken.
Under this circumstance, the battery management unit will lose the voltage
information signal. Therefore, the loss of the voltage information signal can be

utilized as an indication of loosening possibility of the electrode contacts by a

vehicle management unit, and the vehicle management unit related with the battery



management unit can notice a user or a service officer to operate a necessary
detection on the electrode contacts.

0030] Please refer to FIG 5. The advanced examples of the second
embodiment are illustrated in FIG. 5. Blocks 504, 503, 502 and 501 respectively
represent detection sensor assemblies for returning the locking states of the
corresponding electrodes 511, 512, 513 and 514 of the corresponding batteries and
the voltage signals of designated nodes of the parallel battery modules. Wires 534,
533, 532 and 531 are used for connecting the detection sensor assemblies of the
corresponding electrodes 511, 512, 513 and 514.

10031] As shown in FIG. 5, bias resistors 523, 522 and 521 are used for
generating a voltage divider circuit, which is capable of detecting the locking states
of multiple electrodes 511, 512, 513 and 514 of batteries and identifying fault
electrode contacts when a terminal bolt of any battery 1s loosened. When all
detection sensor assemblies are locked tightly, the voltage information signal is
directly read by the battery management unit through the wires 520 and 534, and all
voltage values of the nodes of the electrodes 511, 512, 513 and 514 are obtained by
the battery management unit. When one of the detection sensor assembly is
loosened, the electric connection between the wires 520 and 534 is not conducted,
the voltage information signal of nodes of the electrodes 511, 512, 513 and 514 can
be read by the battery management unit through the corresponding bias resistors
and a reduced voltage value is obtained by the battery management unit.
Therefore, the fault electrodes with fault electrode contact can be determined and
identified through the reduced voltage signal and the calculation of the voltage
value of the voltage divider circuit by the vehicle management unit related with the

battery management unit.

[0032] Through the implementation of the embodiment shown in FIG. 5, the

fault electrode contacts can be noticed to the user by the vehicle management unit
7
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before the loosening of an electrode or a conductor. Since the loosened

positioning bolt is identified through the reduced voltage signal by the vehicle
management unit, the terminal bolt is still located in the electrode thread. That 1s,
it provides a warning of detecting fault electrode contacts to the driver or the

service officer.



CLAIMS:

l. A locking confirmation system of multiple electrode contacts comprising a locking
confirmation device and a voltage signal input connector, wherein the locking confirmation
device comprises:

an clectrode comprising an electrode thread and a positioning thread;

a terminal bolt for locking a conductor and the electrode thread, wherein the terminal
bolt comprises at least one positioning recess;

a detection sensor assembly comprising an insulated cover, a first contact, a second
contact and an elastic member, wherein the second contact is connected to the voltage signal
Input connector, the elastic member is disposed between the first contact and the second
contact to separate the first contact and the second contact, and when the elastic member is
extruded, a circuit 1s formed for returning a voltage signal of a node of the electrode; and

a positioning bolt for fixing the detection sensor assembly on the positioning thread,
wherein when a head portion of the positioning bolt is received within the positioning recess,

the terminal bolt 1s led to a locking state by the head portion of the positioning bolt.

2. The locking confirmation system of multiple electrode contacts according to claim 1

further comprising a second detection sensor assembly of a second electrode, wherein the

second electrode and the electrode have the same potential.

3. The locking confirmation system of multiple electrode contacts according to claim 2

turther comprising at least a bias resistor connected to the detection sensor assembly for

forming a voltage divider circuit, wherein when the elastic member is not extruded, an unique

drop voltage signal is transmitted to a battery management component.

4. The locking confirmation system of multiple electrode contacts according to claim 3
further comprising a battery management unit connected to the detection sensor assembly for

identitying fault electrode contacts through measuring the unique drop voltage signal.

CA 2927508 2018-05-03



5. A locking confirmation device assembly for detecting fault electrode contacts of nodes
of multiple electrodes comprising at least two detection sensor assemblies and a voltage
signal input connector, wherein each electrode comprises an electrode thread and a

positioning thread, each detection sensor assembly comprises an insulated cover, a first

contact, a second contact and an elastic member, and wherein the second contact is connected
to the voltage signal input connector, the elastic member is disposed between the first contact
and the second contact to separate the first contact and the second contact, and when the
elastic member is extruded by a locking of a positioning bolt and a related terminal bolt, a
circuit 1s formed for conducting the first contact and the second contact, and each of the at
least two detection sensor assemblies is fixed on the positioning thread by the positioning
bolt, wherein when a head portion of the positioning bolt is received within a positioning

recess of the terminal bolt, the terminal bolt is led to a locking state by the head portion of the

positioning bolt.
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