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(57) Abstract: A battery pack includes: a plurality of mterconnectors each of which is to be connected to each electrode of a plu
rality of batteries; a plurality of voltage detection terminals, each of which is connected to respective one of the mterconnectors,

o and includes a wire connection part to be connected to an electric wire; and a case which contains the plurality of mterconnectors
and the plurality of voltage detection terminals therein. Adjacent mterconnectors are fixed in the case to be spaced from each oth
er, and an individual wire path of a wire routing part is provided between the adjacent mterconnectors. Each of the voltage detec

o tion terminals is fixed so as to incline the wire connection part with respect to the individual wire path and to locate the wire con
nection part inside the case.
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DESCRIPTION

BATTERYCONNECTOR

Technical Field

The present invention relates to a battery connector for making a

connection between electrodes of a plurality of batteries.

Background Art

In recent electric vehicles and hybrid vehicles, a battery assembly is

mounted as a compact power supply having a high power and a high output.

Abattery connector is used, for example, to serially connect a plurality of

batteries of the battery assembly.

An example of the battery connector is disclosed in Patent Literature

1. In a battery assembly applied to the battery connector, a plurality of

batteries which include plus electrodes (in a bolt-like shape) and minus

electrodes (in a bolt-like shape) on opposing surfaces are layered so that, for

example, the plus electrodes and the minus electrodes are alternately

aligned on the same surface. Apair of battery connectors is used to serially

connect the plurality of batteries which are layered. One of the pair of

battery connectors is shown in Fig. 5 and Fig. 6.

In Fig. 5 and Fig. 6, a battery connector 50 includes a plurality of

terminals 51, 52 to be connected to each electrode (not shown in figures) of

the batteries, a plurality of voltage detection terminals 53 which are partly

superimposed on the respective terminals 51, 52, and a case 60 which covers



the plurality of terminals 51, 52 and the voltage detection terminals 53.

The battery connector 50 is formed by insert-forming the case 60 while

considering the plurality of terminals 51, 52 and the voltage detection

terminals 53 as insert-parts.

The plurality of terminals 51, 52 includes two types of terminals.

One is end terminals 51for connecting to both ends electrodes of the battery

serial connection, and the other one is electrode-connection terminals 52 for

connecting to intermediate electrodes except for the both ends. Each of the

end terminals 51 has one hole, and is connected and fastened by a nut to the

farthest end electrode of the serially-connected batteries. The voltage

detection terminal 53 and a power terminal 70 are connected and fastened

together to the end terminal 51. Each of the electrode-connection terminals

52 has two holes, and is connected and fastened by a nut to each electrode of

adjacent batteries. In one nut fastening, the voltage-connection terminal 53

is fastened together.

The case 60 includes a terminal fixing part 6 1 which fixes the

plurality of terminals 51, 52 and the voltage detection terminals 53,

three-divided insulating covers 62 which are linked to the terminal fixing

part 6 1 via hinges 62a, and a plurality of first wire guides 63 and second wire

guides 64 which are extended from an edge of the terminal fixing part 61

along a width direction of the case 60.

The plurality of terminals 51, 52 are fixed on the terminal fixing part

6 1 in a line to be spaced from one another. The plurality of voltage

detection terminals 53 are also fixed on the terminal fixing part 6 1 to be

partly superimposed on the terminals 51, 52.



Each of the insulating covers 62 is rotatably displaced about the

hinge 62a as a fulcrum to a closing position for covering an open face of the

terminal fixing part 61.

Each of the first wire guides 3 is formed in a groove-shape. The first

wire guide 63 guides an electric wire W connected to the power terminal 70

along a predetermined path.

Each of the second wire guides 64 includes a tub part 64a, a hinge

part 64b, and a lid part 64c which is capable of covering an open face of the

tub part 64a. The second wire guide 64 guides an electric wire W connected

to the voltage detection terminal 53 along a predetermined path.

In the other of the battery connectors, all of the plurality of terminals

are constituted by electrode-connection terminals.

According to the above example, since the battery connector 50

includes the plurality of voltage detection terminals 53, a user can check

output states of all batteries easily, and find defective batteries in a short

time. Further, since the plurality of terminals 51, 52, etc. exposed from the

terminal fixing part 5 1 can be covered by the insulating cover 62, accidents

such as short-circuit can be avoided as much as possible.

Citation List

Patent Literature

Patent Literature l : JP-B-3707595 (JP-A-2000- 149909)

Summary of Invention

Technical Problem



In the battery connector 50, however, since a wire connection part

53a of the voltage detection terminal 53 is protruded more exteriorly than

the edge of the case 60 in its width direction, the second wire guide 64 is

further protruded more exteriorly than the protrusion position of the wire

connection part 53a. Thus, a width dimension D (shown in Fig. 5) of the

battery connector 50 at the location of the wire guide is enlarged, and it

causes the battery connector 50 to be larger.

The present invention is achieved to solve the problems, and an

object of the present invention is to provide a battery connector having a

function of guiding a drawn electric wire, which achieves compactification of

the battery connector itself, and which can guide an electric wire without

folding the electric wire tightly as much as possible.

Solution to Problem

An aspect of the present invention provides a battery connector,

including: a plurality of terminals, each of which is to be connected to each

electrode of a plurahty of batteries! a plurahty of voltage detection terminals,

each of which is connected to respective one of the terminals, and includes a

wire connection part to be connected to an electric wire! and a case which

contains the plurahty of terminals and the plurahty of voltage detection

terminals therein, wherein adjacent terminals of the terminals are fixed in

the case to be spaced from each other, and an individual wire path of a wire

routing part is provided between the adjacent terminals, and each of the

voltage detection terminals is fixed so as to incline the wire connection part

with respect to the individual wire path and to locate the wire connection



part more interiorly than an edge of the case.

The battery connector may be configured so that an inclined angle of

the wire connection part is 45 degrees to an orthogonal direction to the edge

of the case.

The battery connector may be configured so that it includes a

plurality of covers, of which adjacent covers are closely disposed, wherein a

face of the case in which the terminals and the voltage detection terminals

are disposed is covered by the plurality of covers, and each of the covers is

provided with a rib which protrudes toward the case from a side end of an

inner surface of each of the covers.

The battery connector may be configured so that it includes a

connector fixing part to which a connector is to be fixed, wherein the wire

routing part includes a bundle wires path, an end of which is connected to

the connector fixing part, and the bundle wires path is connected to the

respective individual wire paths to guide electric wires extended from

respective wire connection parts to the connector fixing part.

Advantageous Effects of Invention

According to the aspect of the invention, the wire connection part of

the voltage detection terminal is not protruded more exteriorly than the edge

of the case, and the wire routing part is disposed by utilizing a space between

the terminal fixing parts of the case. Thus, the battery connector can be

made smaller. Further the electric wire connected to the wire connection

part of the voltage detection terminal can be guided to the wire routing part

by folding loosely. Thus, the electric wire can be guided without folding it



tightly as much as possible. In this way, the battery connector having a

function of guiding a drawn electric wire can be made small, and can guide

the electric wire without folding the electric wire tightly as much as possible.

Brief Description of Drawings

Fig. 1 is a plan view of a battery connector in which a case is not

covered by a cover, for showing a first embodiment of the invention.

Fig. 2 is a partial plan view of the battery connector in which the case

is not covered by the cover, for showing the first embodiment of the

invention.

Fig. 3 is a plan view of the battery connector in which the case is

covered by the cover, for showing the first embodiment of the invention.

Fig. 4 is an enlarged cross sectional view taken from line IV-IV in Fig.

3.

Fig. 5 is a front view of a battery connector, for showing a related art

example.

Fig. 6 is a perspective view of the battery connector, for showing the

related art example.

Description of Embodiments

Here, an embodiment of the present invention will be explained with

reference to accompanying drawings.

A battery assembly includes a plurality of batteries which include

plus electrodes (in a bolt-like shape) and minus electrodes (in a bolt-like

shape) on opposing surfaces. Twenty-four batteries are vertically disposed



and layered in a horizontal direction, and these are layered in two stages in a

vertical direction. The batteries adjacent to each other in the horizontal

direction and the vertical direction are disposed so that the plus electrodes

and the minus electrodes are alternately aligned on the same side. Apair of

battery connectors is used to serially connect the plurality of batteries which

are layered. One of the pair of battery connectors is shown in Fig. 1 and Fig.

2. Hereinafter, an explanation is made.

In Fig. 1 and Fig. 2, a battery connector 1 includes a plurality of

terminals 2, 3 to be connected to each electrode (not shown in figures) of the

batteries, a plurality of voltage detection terminals 5 which are partly

superimposed on the respective terminals 2, 3, a case 10 which covers the

plurality of terminals 2, 3 and the voltage detection terminals 5, and a

plurality of covers 20 which cover an open face of the case 10.

The plurality of terminals 2, 3 are formed by a bus bar. The

plurality of terminals 2, 3 include two end terminals 2 and twenty-three

electrode-connection terminals 3. Each of the two end terminals 2 has one

bolt-hole 2a, and is connected and fastened by a nut to the farthest end

electrode (not shown in figures) of the serially-connected batteries. Apower

terminal (not shown in figures) is connected to each of the end terminals 2.

Each of the electrode connection terminals 3 has two bolt-holes 3a, and is

connected and fastened by a nut to each electrode of adjacent batteries.

The voltage detection terminal 5 will be explained later.

The case 10 is formed by injection molding from insulating synthetic

resin material. The case 10 includes twenty-five terminal fixing parts 11,

12, a pair of wire routing parts 15, and a connector fixing part 16. The end



terminal 2 and the voltage connection terminal 5 are fixed in each of the two

terminal fixing parts 11. The electrode-connection terminal and the voltage

detection terminal 5 are fixed in each of the twenty-three terminal fixing

parts 12. The twenty-five terminal fixing parts 11, 12 are aligned in upper

and lower two lines. In the terminal fixing parts 11, 12 of each line,

adjacent ones are disposed to be spaced from each other. Each of the

terminal fixing parts 11, 12 is formed in a shape of engaging groove.

Anti terminal-disengagement lances 13, 14 are provided in each of the

terminal fixing parts 11, 12 to prevent the engaged terminals 2, 3 and the

engaged voltage detection terminals 5 from being disengaged.

Each of the wire routing parts 15 includes individual wire paths 15a

which are provided between the adjacent terminal fixing parts 11, 12, and a

bundle wires path 15b which is provided in the vicinity of the line of the

terminal fixing parts 11, 12. The end of each bundle wires path 15b reaches

the connector fixing part 16.

Aconnector 17 is fixed to the connector fixing part 16.

Next, the configuration of the voltage detection terminal 5 will be

explained. Each voltage detection terminal 5 is formed in a flat square

shape. Each voltage detection terminal 5 has one bolt-hole 5a. Each

voltage detection terminal 5 is disposed on the end terminal 2 or the

electrode-connection terminal 3. A wire connection part 5b is protruded

from each voltage detection terminal 5. One end of an electric wire is

connected to the wire connection part 5b by crimping.

Each voltage detection terminal 5 is fastened by a nut to an electrode

of the battery together with each of the terminals 2, 3 so that the wire



connection part 5b is inclined with respect to the individual wire path 15a of

the wire routing part 15, and is located more interiorly than the edge of the

case 10. An inclined angle a (shown in Fig. 2) of the wire connection part 5b

is 45 degrees to an orthogonal direction to the edge of the case 10. The

electric wire connected to each wire connection part 5b is folded immediately

and guided to the near individual wire path 15a. The electric wires in the

respective individual wire paths 15a are aggregated in the bundle wires path

15b, and guided to the connector 17. In this way, the other end of each

electric wire is connected to the connector 17.

Each of the covers 20 is formed by injection molding from insulating

synthetic resin material. As shown in Fig. 3 and Fig. 4, each cover 20 covers

a face of the case 10 in which the terminals 2, 3 and the voltage detection

terminals 5 are disposed. Adjacent covers 20 are closely disposed without

gap. A rib 2 1 which protrudes toward the case 10 from a side end of an

inner surface of each cover 20 is provided. A head end of each rib 21 nearly

contacts the electrode-connection terminal 3.

A plurality of covers 20 are used because of a constraint of size of a

mold and for the purpose of sharing the components (the same-dimension

cover is used even if the number of batteries is different).

As explained above, in the case 10, the adjacent terminals 2, 3 are

fixed to be spaced from each other, the individual wire path 15a of the wire

routing part 15 is provided between the adjacent terminals 2, 3, and each of

the voltage detection terminals 5 is fixed so as to incline the wire connection

part 5b with respect to the wire routing part 15 and to locate the wire

connection part 5b more interiorly than the edge of the case 10. Accordingly,



the wire connection art 5b of the voltage detection terminal 5 is not

protruded more exteriorly than the edge of the case 10. Further, the wire

routing part 15 is provided by utilizing a space between the terminal fixing

parts 11, 12. Accordingly, it becomes possible to reduce a width dimension

D (shown in Fig. 2) of the battery connector 1 at the location of the wire guide,

and it causes the battery connector 1 to be smaller. Moreover, the electric

wire to be connected to the wire connection part 5b of the voltage detection

terminal 5 can be guided to the wire routing part 15 by folding it more

loosely in comparison with a case where the voltage detection terminal 5 is

fixed so as to direct the wire connection part 5b along the orthogonal

direction to the edge of the case 10. Thus, the electric wire can be guided

without folding it tightly (almost at 180 degrees) as much as possible. In

this way, in the battery connector 1having a function of guiding a drawn

electric wire, the battery connector 1 can be made smaller, and the electric

wire can be guided without folding it tightly as much as possible.

Further, the electric wire to be connected to the wire connection part

5b of the voltage detection terminal 5 is routed and guided with the case 10

of the battery connector 1. Thus, it is superior at reliability, tolerance,

safety and the like, in comparison with the related art.

The inclined angle a of the wire connection part 5b is 45 degrees to an

orthogonal direction to the edge of the case 10. Thus, it is surely achieved to

minimize (compactize) the width dimension D of the battery connector 1, and

to loosen the folding angle of the electric wire.

The battery connector 1 includes the plurality of voltage detection

terminals 5, the number of which is correspondence with the number of



batteries. Thus, a user can check the output voltage for each battery unit of

the battery assembly, and easily find defective batteries.

The face of the case 10 in which the terminals 2, 3 and the voltage

detection terminals 5 are disposed is covered by the plurahty of covers 20, of

which the adjacent ones are closely disposed. Each cover 20 is provided

with the rib 21which protrudes toward the case 10 from the side end of the

inner surface of each cover 20. Thus, since the rib 21is brought into contact

with the case 10 even if a pressing force F is applied to the side end of the

cover 20, the side end of the cover 20 is prevented from being deformed, and

a gap is not caused to be produced at the linking part of the covers 20. In

this way, a worker, etc. can be prevented from contact with the terminals 2, 3

and the like from the linking part of the covers 20.

In the embodiment, the terminals 2, 3 are fixed in the case 10 by

engagement. Alternatively, as is the case in the related art, the terminals 2,

3 may be formed as insert parts, and they may be fixed in the case 10 by

insert-molding the case 10.

The form of the battery connector 1 can be arbitrarily modified

depending on the way of the batteries layer, or the way of the electrodes

arrangement.

Industrial Applicability

The present invention is useful to provide a compact-size battery

connector having high reliability, tolerance, and safety, for example, in a

small space in a vehicle.



Reference Signs List

1 Battery connector

2, 3 - Terminal

5 Voltage detection terminal

5b: Wire connection part

10: Case

15 Wire routing part

20: Cover

21: Rib



CLAIMS

1. A battery connector, comprising

a plurality of terminals, each of which is to be connected to each

electrode of a plurality of batteries

a plurality of voltage detection terminals, each of which is connected

to respective one of the terminals, and includes a wire connection part to be

connected to an electric wire and

a case which contains the plurality of terminals and the plurality of

voltage detection terminals therein, wherein

adjacent terminals of the terminals are fixed in the case to be spaced

from each other, and an individual wire path of a wire routing part is

provided between the adjacent terminals, and

each of the voltage detection terminals is fixed so as to incline the

wire connection part with respect to the individual wire path and to locate

the wire connection part more interiorly than an edge of the case.

2. The battery connector according to claim 1, wherein

an inclined angle of the wire connection part is 45 degrees to an

orthogonal direction to the edge of the case.

3. The battery connector according to claim 1 or 2, comprising:

a plurality of covers, of which adjacent covers are closely disposed,

wherein

a face of the case in which the terminals and the voltage detection



terminals are disposed is covered by the plurality of covers, and

each of the covers is provided with a rib which protrudes toward the

case from a side end of an inner surface of each of the covers.

4. The battery connector according to any of claims 1 to 3,

comprising:

a connector fixing part to which a connector is to be fixed, wherein

the wire routing part includes a bundle wires path, an end of which

is connected to the connector fixing part, and the bundle wires path is

connected to the respective individual wire paths to guide electric wires

extended from respective wire connection parts to the connector fixing part.
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