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(54) An electrical connection box and a method for manufacturing such an electrical connection
box

(57) To provide an electrical connection box to be
mounted in an automotive vehicle, which box can flexi-
bly cope with a design change or the like.

In an electrical connection box, internal circuits
formed by wires and push-in terminals are provided on
the inner surfaces of lower and upper casings 11, 12. A
plurality of through holes 11a', 12a' in which connectors
19 are detachably mountable are formed in the lower
and upper casings 11, 12, the connectors carrying
push-in terminals in conformity with a circuit construc-
tion are fixedly fined into the through holes 11a', 12a'.
The push-in terminals are connected with the wires as
well as with external circuits.
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Description

[0001] The present invention relates to an electrical
connection box and a method for manufacturing such
an electrical connection box, and is particularly
designed to enhance a range of application and to flex-
ibly deal with a circuit change in an electrical connection
box such as a junction box to be incorporated into an
automotive harness in which internal circuits formed by
a combination of wires and push-in terminals are pro-
vided in upper and lower casings, respectively.
[0002] In an electrical connection box, such as a
junction box, in which branch circuits are accommo-
dated at high density, internal circuits are singly formed
by a combination of wires and push-in terminals or
together with a busbar, and these internal circuits may
be arranged in different layers with insulating plates or
the like provided therebetween. These internal circuits
are connected with external circuits by special connec-
tors provided in the upper casings and the lower cas-
ings.
[0003] For example, in an electrical connection box
shown in FIG. 8, a strand of wire (single core wire) is
laid in a bottommost layer, and a first insulating plate 6,
a busbar 7 and a second insulating plate 8 are placed
one over another in this order on the wire w, and
another strand of wire is laid in an uppermost layer (the
inner surface of the upper casing) on the second insu-
lating plate 8. In order to connect the wire in the bottom-
most layer of the lower casing 1 and the one in the
uppermost layer of the upper casing 2, a strand of wire
w is laid between the lower casing 1 and the upper cas-
ing 2 placed side by side on the same plane in the man-
ufacturing process of the electrical connection box
shown in FIG. 9, and then the upper casing 2 is turned
onto the lower casing 1 to be fined thereto.
[0004] The lower and upper casings 1 and 2 are
integrally formed with connectors 3, relay sockets 4 and
fuse sockets 5 for the connection with external circuits.
Into the connector 3 are inserted push-in terminals 5
each having a connection portion 5a formed at one end.
The connection portions 5a are adapted for the connec-
tion with the wires W and for the connection with the
external circuit. Push-in terminals are also inserted into
the relay sockets 4 and fuse sockets 5 to be connected
with the wire w.
[0005] Since the connectors 3 are integrally formed
with the lower casing 1 and the upper casing 2 as
described above, a coupling position, and the like of wir-
ing harness to be connected with the external circuits
are restricted. This stands as a hindrance to a change in
circuit design. Further, due to the restrictions, one kind
of electrical connection boxes can be used for limited
types of vehicles and specifications, and may be not
used for another type of vehicles and specifications.
[0006] Even if the electrical connection box is for
the same type of vehicles, the wires w and the push-in
terminals 5 may not be connected if the layout pattern of

the wires W is changed due to a change in the internal
circuits resulting from an improvement in function,
because the insertion positions of the push-in terminals
5 are restricted by the positions of the connectors 3 and
the like. This makes it difficult to change and add the cir-
cuits. In order to avoid these problems, the lower and
upper casings need to be newly designed every time
the type of vehicle is changed and/or the circuits are
changed. However, this disadvantageously leads to
huge production costs for the fabrication of molds.

[0007] Further, since the wire W is laid in the lower
and upper casings 1 and 2 placed on the same plane as
shown in FIG. 9 in the manufacturing process of the
electrical connection box, wire portions w-a connecting
the wires in the upper and the lower layers may bulge
out from the casing when the lower and upper casings 1
and 2 are assembled.
[0008] The present invention was developed in view
of the above problems, an object thereof is to prevent
wires constructing internal circuits from bulging out dur-
ing a manufacturing process of an electrical connection
box.
[0009] This object is solved according to the inven-
tion by an electrical connection box according to claim 1
and by a method according to claim 7. Preferred
embodiments of the invention are subject of the
dependent claims.
[0010] According to the invention, there is provided
an electrical connection box, comprising internal circuits
formed by wires and push-in terminals and provided on
the inner subsides of first or lower and second or upper
casings, wherein a plurality of through holes into which
connectors are detachably mountable are formed in the
first or lower and/or second or upper casings, the con-
nectors having push-in terminals mounted thereon are
fixedly mounted in the through holes in accordance with
a circuit construction, thereby connecting the push-in
terminals with the wires and preferably an external cir-
cuit.
[0011] Accordingly, the present invention can deal
with different types and specifications of vehicles or a
design change by first or lower and second or upper
casings of one type.
[0012] If the through holes into which the connec-
tors are detachably mountable are formed in the first or
lower and second or upper casings, the connectors can
be mounted in necessary positions in accordance with
the circuit construction, and the electrical connection
box can be used for a wider range of vehicles without
being limited to one type of vehicles. Further, since the
layout patterns of the wires to be connected with the
push-in terminals mounted in the connectors can be
easily changed, circuits can be easily changed and/or
added. Therefore, a circuit change can be very easily
realized in accordance with a change in the mount posi-
tions of the connectors, with the result that the electrical
connection box can be used for many types of vehicles.
[0013] Preferably, at least one busbar is arranged
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between the upper and tower wires while substantially
providing insulating plates between the busbar and the
upper and lower wires, and tabs projecting from the bus-
bar are connectable with the connectors and relays and
fuses to be mounted in the second or upper or/and first
or lower casings.

[0014] If the circuit formed by the busbar is used in
addition to the circuits formed by the wires and the
push-in terminals, a circuit corresponding to a current
amount can be constructed.
[0015] Preferably, the second or upper and/or first
or lower casings are formed with through holes into
which the relays and fuses are detachably mountable,
and push-in terminals are mounted in the relays and/or
fuses to be mounted into these through holes so as to
be connected with the wires or/and the tabs of the bus-
bar. If the mount positions of the relays and/or fuses can
be easily changed as well as those of the connectors,
the same electrical connection box can be used for dif-
ferent circuit constructions, thereby enhancing a flexibil-
ity.
[0016] Preferably, the wires laid in the upper or sec-
ond and the lower or first layers are or can be connected
by at least one connection busbar to be mounted along
one side surface of the casing. If the wires laid in the
first or lower and second or upper casings are con-
nected by the connection busbar mounted on the side
surface of the casing, the corresponding wires in the
first or lower and second or upper casings need not be
continuous. This solves the problem of the prior art that
the folded portions of the strand of wire bulge out of the
casing. Alternatively, the wires can be separately laid in
the first or lower and second or upper casings, making it
easier to lay the wires.
[0017] According to the invention, there is further
provided a method for manufacturing an electrical con-
nection box according to an embodiment of the inven-
tion, comprising the following steps:

laying a plurality of wires on inner surfaces of first
and second casings, and
mounting at least one connection busbar on at least
one side surface of the first and second casings
such that the second and first wires are connected
to the respective second and first ends of the con-
nection busbar.

[0018] According to a preferred embodiment, in the
laying step comprises a step of cutting a strand of wire
laid between the first and second casings placed sub-
stantially side by side, or individually laying wires in the
first casings and second casings.
[0019] These and other objects, features and
advantages of the present invention will become more
apparent upon a reading of the following detailed
description and accompanying drawings in which:

FIG. 1 is a perspective view showing one embodi-

ment of the present invention,

FIG. 2 is a perspective view of a lower casing,
FIG. 3(A) is a perspective view of an upper casing,
and FIG. 3(B) is a perspective view according to a
modification of the upper casing,
FIG. 4(A) is a perspective view of a connector
viewed from above, and FIG. 4(B) is a perspective
view of the connector viewed from below,
FIG. 5 is a perspective view of a closing lid,
FIG. 6 is a perspective view showing a state how
the connectors and the closing lid are mounted in
the upper and lower casings,
FIG. 7 is a perspective view showing a wire laid on
the upper and lower casings,
FIG. 8 is a perspective view showing the prior art
electrical connection box, and
FIG. 9 is a perspective view showing a state where
a strand of wire is laid on upper and lower casings
of the prior art electrical connection box.

[0020] Hereinafter, one embodiment of the inven-
tion is described with reference to the accompanying
drawings. It should be noted that the same members as
those of the prior art are identified by the same refer-
ence numerals.
[0021] A casing of an electrical connection box of
the present invention is comprised of a lower casing 11
and an upper casing 12 as shown in FIG. 1. In the cas-
ing, wires w-1 in a bottommost layer, a first insulating
plate 16, a busbar 17 and a second insulating plate 18
are placed one over another in this order, and wires w-2
are laid in an uppermost layer. Further, female connec-
tors 19 as separate members are fined or fittable in the
lower and/or upper casings 11 and 12, and push-in ter-
minals 15' are inserted or insertable into these female
connectors 19 to be connected with the wires w-1 and
w-2 inside. The wires w-1 and w-2 are connected or
connected via connection busbars 20 mounted on one
surface of the lower and upper casings 11 and 12.
[0022] The lower casing 11 shown in FIG. 2 is inte-
grally or unitarily formed e.g. of a resin and is formed in
its bottom wall with through holes 11a' into which the
female connectors 19 are fittable. A multitude of the
through holes 11a' are formed so as to preferably fit a
maximum number of the female connectors 19 while
maintaining a sufficient strength of the lower casing 11.
The through holes 11a' need not be arranged in this
way, but it is preferable to provide a maximum possible
number of through holes in order to flexibly cope with a
circuit change. The dimensions of the through holes
11a' substantially correspond to the outer configuration
of the female connectors 19 so as to ensure secure fin-
ing. Further, a guide lock 11c' which allows the passage
of the wires and on which the connection busbars 20
are mountable is provided on one side surface 11b'.
[0023] On the other hand, the upper casing 12
shown in FIG. 3(A) is also integrally formed of a resin,
and is formed in its upper surface with through holes
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12a' into which the female connectors 19 are fined.
Sockets 12d', 12e' used for the insertion of relays and
fuses are integrally formed with the casing 12. A maxi-
mum possible number of through holes 12a' are effi-
ciently arranged in an area which is not taken up by the
sockets 12d' and 12e'. The dimensions of the through
holes 12a' are set in the same way as in the case of the
lower casing 11. On one side surface 12b' of the upper
casing 12 is also provided a guide lock 12c' which
allows the passage of the wires and on which the con-
nection busbars 20 are mountable.

[0024] In order to more flexibly cope with a circuit
change or the like, the relay and fuse sockets may be
separately formed from the upper casing 12. As shown
in FIG. 3(B), through holes 12e'' for the female connec-
tors 19, fitting holes 12f'' for the relay sockets and fitting
holes 12g'' for the fuse sockets may be formed in an
upper casing 12''.
[0025] The female connectors 19 to be fined into
the through holes 11a' and 12a' are made e.g. of a resin
and substantially in the form of a rectangular parallele-
piped as shown in FIG. 4(A) and 4(B). A fining portion
19a is provided at one side surface so as to be con-
nected with a mating male connector. A specified
number of insertion holes 19c for the push-in terminals
are formed in a bottom surface 19b. A jaw portion 19f
projects from an outer substantially circumferential wall
19d in order to substantially stably fit the female connec-
tors 19 into the through holes 11e and the like of the
lower casing 11. In the case that sealability is required
for the fitting portions 19a, the female connector 19 may
be fined into the through holes 11a' or 12a' of the lower
casing 11 or upper casing 12 after a packing member
such as a rubber packing is mounted on the outer cir-
cumferential wall 19d and the jaw portion 19f of the
female connector 19.
[0026] Although the female connectors 19 of the
same size are used in all positions of the lower and
upper casings 11 and 12, those having different sizes
may be used in conformity with the shape of the male
connectors of external circuits. In such a case, the
dimensions of the through holes 11a' and 12a' formed in
the lower and upper casings 11 and 12 are suitably sub-
stantially set in conformity with the female connectors of
different sizes. Further, in the case that relay sockets of
different sizes are separately provided, the fining holes
12f'' and 12g'' of different sizes may be suitably formed
as shown in FIG. 3(B).
[0027] FIG. 5 shows a closing lid 21 for closing the
through holes 11a' or 12a' of the lower or upper casing
11 or 12 into which the female connector 19 is not fitted.
The closing lid 21 is made e.g. of a resin or rubber, and
includes an insertion portion 21a having dimensions
corresponding to those of the through hole 11a' or 12a'
and a fixing portion 21b in the form of a jaw.
[0028] In order to manufacture the electrical con-
nection box by the lower and upper casings 11 and 12,
a necessary number of push-in terminals 15' are

inserted into insertion holes 19c of the female connec-
tors 19 such that connection portions 15a' thereof
project from the bottom surface 19b. Subsequently, the
female connectors 19 carrying the push-in terminals 15'
are fined into the through holes 11a' and 12a' of the
lower and upper casings 11 and 12 to positions where
the jaw portions 19f are in contact with the surfaces of
the casing from the inside of the casing, such that the
fining portions 19a to be connected with the male con-
nectors are located outside the casing and slots of the
connection portions 15a' project inward. In this state,
the female connectors 19 are preferably completely
fixed to the casing e.g. by welding, respectively. It
should be noted that welding may not be performed in
the case that the female connectors 19 can be securely
fixed only by being fined into the through holes. The
through holes 11a' not in use are sealed by mounting
the closing lid 21.

[0029] Next, as shown in FIG. 7, the lower and
upper casings 11 and 12 are preferably placed substan-
tially side by side on the same plane with their inside
faced upward and the guide lock 11c' of the lower cas-
ing 11 and the guide lock 12c' of the upper casing 12 are
opposed to each other, and a strand of wire (single core
wire) w is laid and connected with the connection por-
tions 15a' of the push-in terminals 15' projecting upward
in this state. While being laid in this manner, the wire w
is cut into wires w-1 and w-2 as shown in phantom line
in FIG. 7.
[0030] Thereafter, the first insulating plate 16, the
busbar 17 and the second insulating plate 18 are
arranged, the connection portions 17a projecting from
ends of the busbar 17 are connected with the wires w-1
and w-2, and then the lower and upper casings 11 and
12 are assembled to hold the first insulating 16 and the
like therebetween. Finally, portions of the wires w-1 and
w-2 which need to be connected are pushed into con-
nection portions 20a formed at the bent opposite ends
of the connection busbars 20 for the connection by
mounting the connection busbars 20 on the guide locks
11c' and 12c' of the lower and upper casings 11 and 12.
A cover 22 is so mounted on one side surface of the
lower and upper casings 11 and 12 as to cover the con-
nection busbars 20.
[0031] As is clear from the above description, a
variety of circuit arrangements can be realized in the
electrical connection box of the present invention since
the female connectors to be connected with the external
circuits are separated formed from the lower and upper
casings. Thus, a degree of freedom in circuit design is
increased and one kind of electrical connection boxes
can be used for different types and specifications of
vehicles. Therefore, a circuit change which might be
made later on can be flexibly coped with.
[0032] Further, the number of molds required to
manufacture the lower and upper casings can be
reduced, and the female connectors can be used for a
variety of electrical connection boxes by being treated
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as standard parts to widen a range of application. A
necessary number of parts can be remarkably reduced,
and production costs of the electrical connection box
can be reduced.

[0033] Further, the wires do not project out of the
casing in the production process of the electrical con-
nection box by dividing the wires into two, with the result
that labor and time required to treat the projecting wires
can be reduced.

LIST OF REFERENCE NUMERALS

[0034]

11 lower casing
11a' through hole
12 upper casing
12a' through hole
12d' relay socket
12e' fuse socket
17 busbar
19 female connector
20 connection busbar
w-1 wire in the lower casing
w-2 wire in the upper casing

Claims

1. An electrical connection box, comprising internal
circuits formed by wires (w-1, w-2) and push-in ter-
minals (15'; 5') and provided on the inner surfaces
of first and second casings (11, 12), wherein a plu-
rality of through holes (11a'; 12a'; 12a'') into which
connectors (19) are detachably mountable are
formed in the first and/or second casings (11, 12),
the connectors (19) having push-in terminals (15';
5') mounted thereon are fixedly mounted in the
through holes (11a'; 12a'; 12a'') in accordance with
a circuit construction, thereby connecting the push-
in terminals (15'; 5') with the wires (w-1, w-2) and
preferably an external circuit.

2. An electrical connection box according to claim 1,
wherein a busbar (17) is arranged between the
upper and lower wires (w-1, w-2) while providing
insulating plates (16; 18) between the busbar (17)
and the upper and lower wires (w-1, w-2), and tabs
(17a) projecting from the busbar (17) are connecta-
ble with the connectors (19), relays and/or fuses to
be mounted in the second or/and first casings (11,
12).

3. An electrical connection box according to one or
more of the preceding claims, wherein the second
and/or first casings (11, 12) are formed with through
holes (12f'; 12g') into which the relays and/or fuses
are detachably mountable, and push-in terminals
(15'; 5') are mounted in the relays and/or fuses to

be mounted into these through holes (11a'; 12a';
12a'') so as to be connected with the wires (w-1, w-
2) or/and the tabs (17a) of the busbar (17).

4. An electrical connection box according to one or
more of the preceding claims, wherein the wires (w-
1, w-2) laid in the second and the first casings (11,
12) are or can be connected by at least one con-
nection busbar (20) to be mounted along one side
surface of the casings (11, 12).

5. An electrical connection box according to one or
more of the preceding claims, wherein a cover (15;
22) made of an insulating resin is mounted on the
connection busbar(s) (20) to be mounted on the
side surfaces of the first and second casings (11,
12).

6. An electrical connection box according to one or
more of the preceding claims, wherein at least one
busbar (17) is arranged while substantially provid-
ing an insulating plate (16) between the busbar (17)
and the circuit formed by a combination of the wires
(w-1) in the lower casing (11) and another insulat-
ing plate (18) between the busbar (17) and the cir-
cuit formed by a combination of the wires (w-2) in
the upper casing (12) and bladed terminals (5),
thereby using the circuits made of the wires (w-1,
w-2) and the bladed terminals (5) and a busbar cir-
cuit.

7. A method for manufacturing an electrical connec-
tion box according to one or more of the preceding
claims, comprising the following steps:

laying a plurality of wires (w-1, w-2) on inner
surfaces of first and second casings (11, 12),
and
mounting at least one connection busbar (20)
on at least one side surface of the first and sec-
ond casings (11, 12) such that the second and
first wires (w-2, w-1) are connected to the
respective second and first ends of the connec-
tion busbar (20).

8. A method according to claim 7, wherein in the lay-
ing step comprises a step of cutting a strand of wire
(w-a) laid between the first and second casings (11,
12) placed substantially side by side, or individually
laying wires in the first casings (11) and second
casings (12).
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