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(57) Abrege/Abstract:

The present invention provides a positive locking confirmation mechanism for a battery contact of an electric vehicle. The positive
locking confirmation mechanism uses a terminal bolt with an expansive tail section and judges whether the battery contact is Iin a
positive locking state according to a voltage signal measured by a battery management unit. Before the battery contact is possibly
not In the positive locking state, the system notifies the user to check and repair the possibly-loosened contact. Consequently, the
problem of losing power or generating electric arc in the battery box will be avoided.
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ABSTRACT OF THE DISCLOSURE

The present invention provides a positive locking confirmation mechanism for
a battery contact of an electric vehicle. The positive locking confirmation
mechanism uses a terminal bolt with an expansive tail section and judges whether
the battery contact is in a positive locking state according to a voltage signal
measured by a battery management unit. Before the battery contact is possibly
not in the positive locking state, the system notifies the user to check and repair the
possibly-loosened contact. Consequently, the problem of losing power or

generating electric arc in the battery box will be avoided.
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POSITIVE LOCKING CONFIRMATION MECHANISM FOR BATTERY
CONTACT OF ELECTRIC VEHICLE

FIELD OF THE INVENTION

[0001] The present invention relates to a positive locking confirmation
mechanism and a positive locking confirmation method for a battery contact of a
battery pack in a battery box of an electric vehicle, and more particularly to a
device of using a voltage sensor or a current sensor of a battery management unit
to sense the locking state and confirming the positive locking state of a great
number of battery contacts in a battery box and a technology of warning and
indicating the user to check specified contacts before the contact of any battery
contact is loosened. The technology of the present invention is applied to the
electric vehicles requiring a great number of battery packs (e.g., electric buses or

electric trucks).

BACKGROUND OF THE INVENTION

[0002] Generally, a battery pack of a large electric vehicle comprises several
hundreds of batteries. These batteries are connected with each other in parallel or
in series. However, if the battery contacts are not securely locked, the batteries of

the battery pack are possibly loosened. Especially, when the electric vehicle 1s
driven on a road with a poor condition, the vibration of electric vehicle may
accelerate the problem of loosening the battery contacts. If the battery contacts
are loosened or poorly contacted during the travelling process of the electric
vehicle, the overall power system is possibly shut down or burnt out.

[0003] However, the conventional electrode connecting method cannot

indicate whether the electrodes are certainly locked. If the battery pack is

suffered from a poor contact problem, the worker cannot immediately realize the
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damaged site. Under this circumstance, the time period of checking the battery
pack is largely increased. Moreover, since the electric vehicle is only powered by
the battery pack, the reliability of the battery pack is an important factor
influencing performance of the electric vehicle.

SUMMARY OF THE INVENTION

[0004] An object of present invention provides a positive locking
confirmation mechanism for increasing the efficacy of assembling the battery
contacts and confirming the positive locking state of the battery contact in order to
overcome the drawbacks of the conventional technology.

[0005] Another object of present invention provides a warning means of
issuing a warning prompt when the battery contact is possibly loosened. The
warning prompt can notify the maintenance worker to check and repair the battery
pack.

[0006]} Another object of present invention provides an identifying means for
facilitating the maintenance worker to identify the electrode that is possibly
loosened.

[0007] In accordance with an aspect of the present invention, there 1s
provided a positive locking confirmation mechanism for a battery contact of an

electric vehicle. The positive locking confirmation mechanism includes a
terminal bolt, a sensing bolt and a sensing unit. The terminal bolt is locked on an
electrode, so that a conductor is contacted with the electrode. The sensing bolt is
locked on the terminal bolt, so that a sensing contact is contacted with the terminal
bolt. While the sensing bolt is screwed into the terminal bolt, the terminal bolt 1s

subjected to deformation. A drag force is generated to fix the terminal bolt 1n

response to the deformation of the terminal bolt. The sensing unit is used for
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detecting whether the sensing contact and the terminal bolt are in a positive locking

state.

[0008] [n an embodiment, the terminal bolt is subjected to deformation
through a pin.

[0009] In an embodiment, the terminal bolt has a taper structure, and the

taper structure is contacted with the pin.

[0010] [n an embodiment, the pin has a thread.

[0011] In an embodiment, the sensing unit judges whether the sensing contact
and the terminal bolt are in the positive locking state according to a result of
judging whether a voltage signal from the sensing contact 1s stable.

[0012] In an embodiment, the sensing bolt is made of an insulation material.
[0013] In an embodiment, an insulation packing is arranged between the
sensing bolt and the sensing contact.

[0014] In an embodiment, the sensing bolt and the sensing contact are
connected with each other through a satety rope.

[00135] In an embodiment, the sensing unit is a battery protection board.
[0016] [n accordance with another aspect of the present invention, there 1s
provided a positive locking confirmation mechanism for a battery contact of an

electric vehicle. The positive locking confirmation mechanism includes a

terminal bolt, a sensing bolt and a controlling unit. The terminal bolt is used for
locking a conductor on an electrode of a battery. A head portion of the terminal
bolt has an internal thread. A tail end of the terminal bolt has an expansive

section. The sensing bolt is screwed into the internal thread of the terminal bolt
so as to lock a sensing contact of a voltage sensor. While the sensing bolt 1s
screwed into the internal thread of the terminal bolt, a pin is pushed by the sensing

bolt to prop open the expansive section of the terminal bolt, so that the terminal

3
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bolt and the electrode of the battery are in a positive locking state. The
controlling unit is used for receiving a voltage signal from the voltage sensor and
judging whether the terminal bolt and the electrode of the battery are in the
positive locking state according to a result of judging whether the voltage signal 1s
stable.

[0017] In an embodiment, when the voltage signal is unstable, the electrode
of the battery is not in the positive locking state, and the controlling unit issues a
warning signal and an identification code of the electrode to a vehicular controller.
[0018] [n an embodiment, a non-conductive coating i1s formed on a contact
area between the sensing bolt and the sensing contact of the voltage sensor.

[0019] In an embodiment, the sensing bolt is not electrically conductive.
[0020] In an embodiment, the sensing bolt and the pin are integrally formed
as a one-piece structure.

[0021] In an embodiment, the voltage sensor further includes an
accelerometer for sensing vibration of the electric vehicle.

[0022] In an embodiment, the voltage sensor further includes a gyroscope for
sensing motion of the electric vehicle.

[0023] The above contents of the present invention 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

[0024] FIG. 1 is a schematic cross-sectional view illustrating a positive

locking confirmation mechanism according to an embodiment of the present

invention;
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[0025] FIG. 2 is a schematic cross-sectional view illustrating a terminal bolt

of the positive locking confirmation mechanism according to the embodiment of
the present invention; and

[0026] FIG. 3 is a schematic exploded view illustrating the positive locking
confirmation mechanism according to the embodiment of the present invention.
[0027] Element numerals in the drawings is illustrated as follows: 101,
electrode; 102, terminal bolt; 103, pin; 104, sensing contact; 105, sensing bolt; 106,
central hole: 107, slot of the expansive section; 108, electrode thread; 110,
expansive section; 111, taper structure; 112, internal opening; 113, internal thread;

114, conductor; and 115, external thread.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0028] Hereinafter, a positive locking confirmation mechanism for a battery
contact of an electric vehicle according to an embodiment of the present invention
will be illustrated with reference to FIGS. 1 to 3. The positive locking
confirmation mechanism for a battery contact of an electric vehicle comprises a
terminal bolt 102, a sensing bolt 105, a pin 103, a conductor 114, a sensing contact
104 and an electrode 101. The terminal bolt 102 comprises a central hole 106.
The central hole 106 has three segments. A first segment of the central hole 106
is an internal thread 113 to be engaged with the sensing bolt 105. A second

segment of the central hole 106 is an internal opening 112 for accommodating the
pin 103. A third segment of the central hole 106 is a taper structure 111 for

providing an expansion force by the pinl103.

10029] When a pressure is applied to the pin 103 through the sensing bolt 105,
an expansive section 110 of the terminal bolt 102 is propped open. Consequently,
the terminal bolt 102 is in a positive locking state. While the sensing bolt 105 1s
screwed into the internal thread 113, the pin 103 is pushed by the sensing bolt 105.

d
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Moreover, the tip of the pin 103 is contacted with the taper structure 111 to
cenerate an expansion force. In response to the expansion force, the expansive
section 110 of the terminal bolt 102 is propped open. Due to the expansion force
applied to the expansive section 110 of the terminal bolt 102, the terminal bolt 102
and an electrode thread 108 can be securely combined together.

[0030] In accordance with a positive locking design of the present invention,
the sensing bolt 105 results in deformation of the expansive section 110 of the
terminal bolt 102. Due to the deformation of the expansive section 110, the
positive locking state of the terminal bolt 102 can be confirmed. Consequently,
the locking state of the sensing bolt 105 can facilitate the positive locking state of
the terminal bolt 102. If the sensing bolt 105 is loosened, the sensing contact 104
is separated from the terminal bolt 102 because of the vibration of the electric
vehicle. Under this circumstance, the voltage signal is subjected to a change.
[0031] In accordance with another positive locking design of the present
invention, a computing process is performed to detect the stability of the voltage
signal in order to judge whether the positive locking state is maintained. In a
normal working condition, the output voltage of battery is very stable.
Consequently, if the voltage signal is interrupted because of the vibration of the
electric vehicle, the system judges that the battery contact is no longer in the
positive locking state.

[0032] On the other hand, if the sensing bolt 105 is loosened and the sensing
contact 104 and the terminal bolt 102 are not in close contact with each other, the
system can realize that the battery contact is possibly loosened according to the

interrupted voltage signal. In addition, the system will indicate the battery

contact that needs to be checked and repaired. Consequently, the maintenance
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worker can check and repair the battery contact before the battery contact 1s
loosened.

[0033] Moreover, a computing unit is used for performing the computing
process. That is, the computing unit continuously detects whether the voltage
signal is stable. More preferably, the computing unit further comprises an
accelerometer or a gyroscope. If the frequency of the unstable voltage signal
matches the vibration frequency of the vehicle body, the computing unit can
accurately judge that the battery contact is about to be loosened. By checking
whether the frequency of the voltage signal matches the vibration frequency of the
vehicle body, the misjudgment from the electromagnetic interference will be
minimized. In some embodiments, the current signal and the voltage signal are
both taken into consideration. If the current signal is stable but the voltage signal
is interrupted, the system judges that the sensing contact is possibly loosened.
[0034] Moreover, in some embodiment, the sensing bolt is specially designed.
Preferably, the sensing bolt is made of an insulation material. Consequently,
when the sensing bolt is in the positive locking state, the sensing contact can
acquire the voltage signal through the terminal bolt only. Moreover, when the
sensing bolt is loosened, the sensing contact cannot acquire the voltage signal

through the terminal bolt. Under this circumstance, the system can accurately

sense whether the sensing bolt is loosened. In some other embodiments, the
sensing bolt is a metal bolt with an insulation coating.
[0035] For simplifying the assembling process, the sensing bolt and the pin

are integrally formed as a one-piece structure. In another embodiment, the
sensing bolt has a recess, and the pin is fixed in the recess. Preferably, the pin 1s
fixed in the recess of the sensing bolt in a press-fit manner. Consequently, the pin

will not be detached from the sensing bolt.

7



CA 02927501 2016-04-14

[0036] In case that the pin is detachably connected with the sensing bolt, the
pin is preferably equipped with a thread to be engaged with the terminal bolt.
After the pin is screwed into the terminal bolt, the sensing bolt is screwed into the
terminal bolt.

[0037] Preferably, a non-conductive coating is formed on a contact area
between the sensing contact and the sensing bolt. In some embodiments, the
non-conductive coating is replaced by an insulation packing.

[0038] For preventing the issues that the sensing bolt is loosened and drops
down to the battery pack, the sensing bolt and the sensing contact are connected
with each other through a safety rope. Consequently, even if the sensing bolt 1s
loosened, the sensing bolt will not drop down to the battery pack.

[0039] The present invention provides a positive locking confirmation
mechanism. The concepts of the present invention will be described as follows.
[0040] Firstly, if the system can acquire a stable voltage signal through the
sensing contact 104, the sensing bolt 105 and the pin 103 are certainly
accommodated within the central hole 106. Since the taper structure 111 1s
pushed by the pin 103, the expansive section 110 is subjected to deformation. In
response to the deformation of the expansive section 110, the terminal bolt 102 and

the electrode thread 108 are compressed against each other. Under this

circumstance, a large drag force is generated to confirm the positive locking state

of the terminal bolt 102.
[0041] Secondly, if the system receives the interrupted voltage signal, the

sensing bolt 105 and the pin 103 are still accommodated within the central hole
106 but the pin 103 is no longer contacted with the taper structure 111.

Consequently, the expansive section 110 is restored to its original shape. Under
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this circumstance, the terminal bolt 102 is not in the positive locking state. That

is, the terminal bolt 102 1s possibly loosened.

[0042] Preferably, if the system detects that any battery contact 1s possibly
loosened, the system will notify the user to check the possibly-loosened contact.
When the electric vehicle is driven to the maintenance station, the maintenance
worker can recognize the possibly-loosened contact according to the identification
code of the corresponding battery. By using the positive locking confirmation
mechanism of the present invention, the maintenance time is largely reduced, and

the injury and damage caused by the loosened contact are minimized.
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CLAIMS:

1. A positive locking confirmation mechanism for a battery contact of an electric
vehicle, the positive locking confirmation mechanism comprising:

a terminal bolt locked on an electrode, so that a conductor is contacted with the
electrode;

a sensing bolt locked on the terminal bolt, so that a sensing contact is contacted
with the terminal bolt, wherein while the sensing bolt is screwed into the terminal
bolt, the terminal bolt is subjected to deformation, wherein a drag force is
generated to fix the terminal bolt in response to the deformation of the terminal
bolt; and

a sensing unit configured for detecting whether the sensing contact and the
terminal bolt are in a positive locking state.

2. The positive locking confirmation mechanism for the battery contact ot the
electric vehicle according to claim 1, wherein the terminal bolt is subjected to
deformation through a pin.

3. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 2, wherein the terminal bolt has a taper structure,
and the taper structure is contacted with the pin.

4. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 2, wherein the pin has a thread.

5. The positive locking confirmation mechanism for the battery contact ot the
electric vehicle according to claim 1, wherein the sensing unit judges whether the
sensing contact and the terminal bolt are in the positive locking state according to a
result of judging whether a voltage signal from the sensing contact is stable.

6. The positive locking confirmation mechanism for the battery contact of the

electric vehicle according to claim 1, wherein the sensing bolt is made of an

10
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insulation material.

7. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 1, wherein an insulation packing is arranged
between the sensing bolt and the sensing contact.

8. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 1, wherein the sensing bolt and the sensing
contact are connected with each other through a safety rope.

9. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 1, wherein the sensing unit is a battery

protection board.

10. A positive locking confirmation mechanism for a battery contact of an electric
vehicle, the positive locking confirmation mechanism comprising:

a terminal bolt configured for locking a conductor on an electrode of a battery,
wherein a head portion of the terminal bolt has an internal thread, and a tail end of
the terminal bolt has an expansive section;

a sensing bolt screwed into the internal thread of the terminal bolt so as to lock
a sensing contact of a voltage sensor, wherein while the sensing bolt 1s screwed
into the internal thread of the terminal bolt, a pin is pushed by the sensing bolt to
prop open the expansive section of the terminal bolt, so that the terminal bolt and

the electrode of the battery are in a positive locking state; and
a controlling unit configured for receiving a voltage signal from the voltage

sensor and judging whether the terminal bolt and the electrode of the battery are in

the positive locking state according to a result of judging whether the voltage

signal is stable.

11. The positive locking confirmation mechanism for the battery contact of the

electric vehicle according to claim 10, wherein when the voltage signal is unstable,

11
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the electrode of the battery is not in the positive locking state, and the controlling
unit issues a warning signal and an identification code of the electrode to a
vehicular controller.

12. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 10, wherein a non-conductive coating is formed
on a contact area between the sensing bolt and the sensing contact of the voltage
Sensor.

13. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 10, wherein the sensing bolt is not electrically
conductive.

14. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 10, wherein the sensing bolt and the pin are
integrally formed as a one-piece structure.

15. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 10, wherein the voltage sensor further
comprises an accelerometer for sensing vibration of the electric vehicle.

16. The positive locking confirmation mechanism for the battery contact of the
electric vehicle according to claim 10, wherein the voltage sensor further

comprises a gyroscope for sensing motion of the electric vehicle.

12
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