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(54) Terminal strip unit and its manufacturing

(57)  Afirstterminal (11) includes a first terminal con-
nection part (16) that is connected to a terminal of a con-
nector element (5) and a first wire connection part (17)
that is connected to an electric wire. A second terminal
(12) includes a second terminal connection part (18) that
is connected to a terminal of the connector element and
a first filter connection part (19) that is connected to an

method, and electrical connecting device

end side of a noise filter. A third terminal (13) includes a
second filter connection part (20) that is connected to the
other end side of the noise filter and a second wire con-
nection part (21) that is connected to an electric wire. To
unite the first to third terminals together, a first connection
portion (15a) and a second connection portion by both
of which only two terminals are connected are provided.
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Description

[0001] The present invention relates to an electrical
connecting device that includes three terminal strips sep-
arated from each other and a noise filter used to remove
electromagnetic wave noise and that has its one side
connected to an electric wire and the other side connect-
ed to a connector element, relates to a terminal strip unit
used to manufacture the electrical connecting device,
and relates to a method for manufacturing the terminal
strip.

[0002] A terminal strip unit used to manufacture an
electrical connecting device is known as a conventional
one. The electrical connecting device includes terminal
strip and a noise filter used to remove electromagnetic
wave noise. One side of the electrical connecting device
is connected to an electric wire, and the other side thereof
is connected to a connector element. (See US Patent
No.6062909.) A terminal strip unit described in US Patent
No. 6062909 is made of a metal plate. Each terminal
having a predetermined shape, such as a U shape, is
individually connected to a frame part that forms the pe-
riphery of the metal plate. Electric wires, noise filters,
housings, etc., are attached to the metal plate in which
each terminal having such a predetermined shape is con-
nected to the frame part. An electrical connecting device
is Finally produced by separating each terminal from the
frame part.

[0003] Although the terminal strip unit described in the
US Patent No. 6062909 is formed as a unit, each terminal
having a predetermined shape is individually connected
to the frame part, and hence restrictions on the terminal
shape will be caused. Therefore, in most cases, it will
become difficult to appropriately set the shape of each
terminal in accordance with various design conditions of
an electrical connecting device to be applied. Addition-
ally, since the terminal strip unit has a structure in which
each terminal is surrounded by the frame part, many re-
strictions are imposed on processing when the electrical
connecting device is produced.

[0004] The present invention has been made in con-
sideration of these circumstances. It is therefore an ob-
jectof the presentinvention to, concerning the production
of an electrical connecting device including three kinds
of terminal strips and a noise filter, make the number of
man-hours and facilities in the manufacturing process
efficient and greatly lighten restrictions on the shape of
a terminal and restrictions on processing.

[0005] The terminal strip unit of the present invention
is a terminal strip unit used to manufacture an electrical
connecting device that includes three terminal strips sep-
arated from each other and a noise filter used to remove
electromagnetic wave noise and that has its one side
connected to an electric wire and the other side connect-
ed to a connector element.

To achieve the object, the present invention has the fol-
lowing features. In other words, the presentinvention has
the following features individually or in the form of an
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appropriate combination.

[0006] A firstfeature of the terminal strip unit according
to the present invention to achieve the object is that the
terminal strip unit comprises a first terminal including a
firstterminal connection partthat s electrically connected
to one of a plurality of terminals of the connector element
and a first wire connection part that is connected to an
electric wire; a second terminal including a second ter-
minal connection part that is electrically connected to the
other one of the plurality of terminals of the connector
element and afirst filter connection part that is connected
to an end side of the noise filter; a third terminal including
a second filter connection part that is connected to the
other end side of the noise filter and a second wire con-
nection part that is connected to an electric wire; and a
first connection portion and a second connection portion
that are two connection portions by which only two of the
first to third terminals are connected so that the first, sec-
ond, and third terminals are united.

[0007] According to this structure, it is possible to ob-
tain a terminal strip unit which has three kinds of terminals
formed as a unit in the electrical connecting device in-
cluding the two pole terminals connected to another con-
nector element and including the terminal that connects
the noise filter in series. Therefore, the three kinds of
terminals can be simultaneously formed with one kind of
mold, and the number of man-hours and facilities in the
process for manufacturing the electrical connecting de-
vice can be made efficient. Additionally, since the termi-
nal strip unit includes the first to third terminals united via
the two connection portions by which only two terminals
of the first to third terminals are connected, it becomes
easy to appropriately set the shape of each terminal in
accordance with various design conditions of an electri-
cal connecting device to be applied, thus making it pos-
sible to greatly heighten the design freedom. Additionally,
since the structure is formed so that the three terminals
are united via the two connection portions, it becomes
easy to separate the terminals from each other and bend
the terminals, thus making it possible to greatly reduce
restrictions on processing. Therefore, according to the
present invention, inmanufacturing the electrical con-
necting device that has three kinds of terminal strips and
a noise filter, the number of man-hours and facilities in
the manufacturing process can be made efficient, and
restrictions on the terminal shape and restrictions on the
processing can be greatly lightened.

[0008] A second feature of the terminal strip unit ac-
cording to the present invention is that the first, second,
and third terminals are arranged in a row via the first and
second connection portions.

[0009] According to this structure, in the terminal strip
unit, since the first to third terminals are formed into a
unit via the first and second connection portions and are
arranged in a row, each terminal can be efficiently dis-
posed in a rectilinear, limited space, and the terminals
can be substantially evenly spaced out. Additionally, the
terminal strip units can be formed in series and efficiently
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by use of the mold that is linearly extended and econom-
ically shaped. Therefore, when the electrical connecting
device is manufactured, interference between terminals
that occurs when the terminals are separated from the
terminal strip unit or are subjected to bending work can
be reduced, and the number of man-hours in the manu-
facturing process and facilities can be made more effi-
cient.

[0010] A third feature of the terminal strip unit accord-
ing to the presentinvention is that the first wire connection
part, the second wire connection part, the first terminal
connection part, and the second terminal connection part
are disposed on mutually parallel lines, respectively.
[0011] According to this structure, since the first wire
connection part, the second wire connection part, the first
terminal connection part, and the second terminal con-
nection part are properly arranged to be parallel with each
other, a terminal strip unit in which the first to third termi-
nals are disposed as a unit efficiently in a limited space
can be obtained.

[0012] Afourth feature of the terminal strip unit accord-
ing to the present invention is that a direction in which
the first wire connection part and the second wire con-
nection part are arranged and a direction in which the
first terminal connection part and the second terminal
connection part are arranged are made opposite each
other with respect to a line linking the first filter connection
part and the second filter connection part.

[0013] According to this structure, on one side with re-
spect to a line linking the first filter connection part and
the second filter connection part, the first and second
wire connection parts are disposed, whereas on the other
side with respect to the line, the first and second terminal
connection parts are disposed in the direction opposite
that of the first and second wire connection parts. There-
fore, the first and second wire connection parts which are
liable to have the same shape or substantially the same
shape can be properly arranged on one side, and, like-
wise, the first and second terminal connection parts
which are liable to have the same shape or substantially
the same shape can be properly arranged on the other
side. Stilladditionally, since the terminal connection parts
and the wire connection parts are disposed to be opposite
in direction to each other with respect to the line linking
the first and second filter connection parts, the first and
second wire connection parts and the first and second
terminal connection parts can be disposed in a limited
space more efficiently.

[0014] Afifth feature of the terminal strip unitaccording
to the present invention is that the terminal strip unit fur-
ther comprises a base that communicates with at least
two of the first, second, and third terminals and that is
shaped rectilinearly.

[0015] According to this structure, since at least two of
the first to third terminals communicate with the base,
the first to third terminals are united via the base, and are
stably supported by the base at at least two places.
Therefore, a more stable shape can be maintained as
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the terminal strip unit. Still additionally, since the base is
rectilinearly shaped, each terminal united with the base
is efficiently rectilinearly disposed, thus making it impos-
sible to cause restrictions on the terminal shape or re-
strictions on processing that result from allowing the base
to surround the terminals. Therefore, it becomes possible
both to greatly lighten the restrictions on the terminal
shape and the restrictions on processing and to secure
a more stable shape as the terminal strip unit.

[0016] A sixth feature of the terminal strip unit accord-
ingto the presentinvention is that the first wire connection
part and the second wire connection part are respectively
formed to communicate with the base.

[0017] According to this structure, the first and second
wire connection parts which are liable to have the same
shape or substantially the same shape can be united with
the base in a state of being properly arranged. Therefore,
the first and second wire connection parts can be effi-
ciently disposed in a limited space, and a waste of ma-
terials can be prevented from being caused at places
communicating with the base.

[0018] A seventh feature of the terminal strip unit ac-
cording to the present invention is that the first filter con-
nection partis also formed to communicate with the base.
[0019] According to this structure, since the first filter
connection part is also formed to communicate with the
base, the second terminal is also united directly with the
base, and a more stable shape can be maintained as the
terminal strip unit.

[0020] An eighth feature of the terminal strip unit ac-
cording to the present invention is that the first terminal
connection part and the second terminal connection part
are formed to jut in a cantilever manner.

[0021] According to this structure, since the leading
end side of the first and second terminal connection parts
juts in the manner of a cantilever, necessary processing
can be easily applied to the leading ends of the first and
second terminal connection parts while keeping the state
of being united as the terminal strip unit.

[0022] A ninth feature of the terminal strip unit accord-
ing to the present invention is that the terminal strip unit
is punched from a metal plate by a single performance
of press working.

[0023] According to this structure, since the terminal
strip unitis formed by being punched from the metal plate
by a single performance of press working, it is possible
to manufacture the terminal strip unit including the three
terminals efficiently united by one kind of mold.

[0024] A terminal strip unit structure according to the
present invention to achieve the object is characterized
in that a plurality of terminal strip units each of which is
the terminal strip unit mentioned above are united.
[0025] According tothis structure, since aterminal strip
unit structure in which a plurality of terminal strip units
are united is formed, a plurality of electrical connecting
devices can be efficiently manufactured. Therefore, the
process for manufacturing the electrical connecting de-
vices can be made more efficient. Additionally, since a
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terminal strip unit structure is formed by repeatedly using
the mold that forms a terminal strip unit with respect a
material, a plurality of terminal strip units can be efficiently
manufactured.

[0026] Preferably, in the terminal strip unit structure
according to the present invention, the plurality of termi-
nal strip units are united and are arranged in a row.
[0027] According to this structure, since the terminal
strip unit structure is formed so that a plurality of terminal
strip units are united and are arranged in a row, each
terminal strip unit canbe efficientlydisposed in a rectilin-
ear, limited space. Additionally, since the terminal strip
unit structure is formed by repeatedly using the mold that
forms a terminal strip unit with respect a rectilinearly ex-
tended material, a plurality of terminal strip units can be
more efficiently manufactured.

[0028] Anelectrical connecting device according tothe
present invention includes three terminal strips separat-
ed from each other and a noise filter that removes elec-
tromagnetic wave noise, and has its one side connected
to electric wires and the other side connected to a con-
nector element, the electrical connecting device being
characterized by comprising a first terminal including a
firstterminal connection partthatis electrically connected
to one of a plurality of terminals of the connector element
and a first wire connection part that is connected to an
electric wire; a second terminal including a second ter-
minal connection part that is electrically connected to the
other one of the plurality of terminals of the connector
element and afirst filter connection part that is connected
to an end side of the noise filter; and a third terminal
including a second filter connection part that is connected
to the other end side of the noise filter and a second wire
connection part that is connected to an electric wire;
wherein the first, second, and third terminals are formed
by being separated from a terminal strip unit in which the
first, second, and third terminals are united via a first con-
nection portion and a second connection portion that are
two connection portions by which only two of the first to
third terminals are connected.

[0029] According to this structure, the electrical con-
necting device including the two pole terminals connect-
ed to the other connector element and additionally in-
cluding the terminal that connects the noise filter in series
is manufactured by using a terminal strip unit in which
three kinds of terminals are united. Therefore, the forma-
tion of the terminal strip unit makes it possible to simul-
taneously form three kinds of terminals with one kind of
mold, and the number of man-hours and facilities in the
process for manufacturing the electrical connecting de-
vice can be made efficient. Additionally, since the termi-
nal strip unit includes the first to third terminals united via
the two connection portions by which only two of the first
to third terminals are connected, it becomes easy to ap-
propriately set the shape of each terminal in accordance
with various design conditions of an electrical connecting
device to be applied, thus making it possible to greatly
heighten the design freedom. Additionally, since the
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structure is formed so that three terminals are united via
two connection portions, it becomes easy to separate the
terminals from each other and bend the terminals, thus
making it possible to greatly reduce restrictions on
processing. Therefore, according to the present inven-
tion, in manufacturing the electrical connecting device
that has three kinds of terminal strips and a noise filter,
the number of man-hours and facilities in the manufac-
turing process can be made efficient, and restrictions on
the terminal shape and restrictions on the processing can
be greatly lightened.

[0030] A terminal strip manufacturing method accord-
ing to the presentinvention is a method for manufacturing
terminal strip used to manufacture an electrical connect-
ing device, the electrical connecting device including
three terminal strips separated from each other and a
noise filter that removes electromagnetic wave noise,
one side of the electrical connecting device being con-
nected to electric wires, the other side of the electrical
connecting device being connected to a connector ele-
ment, and the method is characterized by comprising a
terminal strip unit forming step of forming a terminal strip
unit, which includes three terminals, i.e., a first terminal,
a second terminal, and a third terminal, are united, by
punching a metal plate by press working; and a terminal
strip forming step of forming three terminal strips by sep-
arating the first, second, and third terminals united at the
terminal strip unit forming step from each other; wherein
the terminal strip unit is formed at the terminal strip unit
forming step, the terminal strip unit being made up of the
first terminal including a first terminal connection part that
is electrically connected to one of a plurality of terminals
of the connector element and a first wire connection part
that is connected to an electric wire; the second terminal
including a second terminal connection part that is elec-
trically connected to the other one of the plurality of ter-
minals of the connector element and a first filter connec-
tion part that is connected to an end side of the noise
filter; the third terminal including a second filter connec-
tion part that is connected to the other end side of the
noise filter and a second wire connection part that is con-
nected to an electric wire; and a first connection portion
and a second connection portion that are two connection
portions by which only two of the first to third terminals
are connected so that the first, second, and third termi-
nals are united.

[0031] According to this structure, at the terminal strip
unit forming step, it is possible to obtain a terminal strip
unit which has three kinds of terminals formed as a unit
in the electrical connecting device including the two pole
terminals connected to the other connector element and
additionally including the terminal that connects the noise
filter in series. Therefore, the three kinds of terminals can
be simultaneously formed with one kind of mold, and the
number of man-hours and facilities in the process for
manufacturing the electrical connecting device can be
made efficient. Additionally, since the terminal strip unit
includes the first to third terminals united via the two con-
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nection portions by which only two of the first to third
terminals are connected, it becomes easy to appropri-
ately set the shape of each terminal in accordance with
various design conditions of an electrical connecting de-
vice to be applied, thus making it possible to greatly
heighten the design freedom. Additionally, since the
structure is formed so that three terminals are united via
two connection portions, it becomes easy to separate the
terminals from each other and bend the terminals, thus
making it possible to greatly reduce restrictions on
processing. Therefore, according to the present inven-
tion, in manufacturing the electrical connecting device
that has three kinds of terminal strips and a noise filter,
the number of man-hours and facilities in the manufac-
turing process can be made efficient, and restrictions on
the terminal shape and restrictions on the processing can
be greatly lightened.

Objects, features, and advantages other than those men-
tioned above of the present invention will become appar-
ent by reading the following description with reference to
the accompanying drawings.

[0032]

FIG. 1is a plan view of a terminal strip unit according
to an embodiment of the present invention;

FIG. 2 is a view explaining a structure of a terminal
connection part of the terminal strip unit of FIG. 1;
FIG. 3 is a schematic view showing an electrical con-
necting device according to an embodiment of the
present invention;

FIG. 4 is a perspective view of the electrical connect-
ing device shown in FIG. 3;

FIG. 5is a perspective view of the electrical connect-
ing device shown in FIG. 3;

FIG. 6 is a perspective view of the first to third ter-
minals disposed in a housing of the electrical con-
necting device shown in FIG. 4, without changing
the arrangement thereof in the housing;

FIG. 7 is a view sowing the first to third terminals
viewed from the arrow shown in FIG. 6;

FIG. 8 is a perspective view of the first terminal of
FIG. 6;

FIG. 9 is a perspective view of the second terminal
of FIG. 6;

FIG. 10 is a perspective view of the third terminal of
FIG. 6;

FIG. 11 is an explanatory drawing for explaining a
terminal strip unit forming step in a terminal strip
manufacturing method according to the embodiment
of the present invention; and

FIG. 12 is an explanatory drawing for explaining a
terminal strip forming step in the terminal strip man-
ufacturing method according to the embodiment of
the present invention.

[0033] The best mode for carrying out the present in-
vention will be described with reference to the attached
drawings. The present invention can be widely applied
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in an electrical connecting device, which includes three
terminal strips separated from each other and a noise
filter that removes electromagnetic wave noise, one side
of which is connected to electric wires, and the other side
of which is connected to a connector element, and in a
method for manufacturing the electrical connecting de-
vice. For example, the present invention can be applied
to various connectors (electrical connecting devices)
used in vehicles. However, without being limited to these,
the present invention can be applied for various uses, in
many different environments, and for various purposes.
[0034] First, a description will be given of a terminal
strip unit and a structure of the terminal strip units ac-
cording to an embodiment of the present invention. FIG.
1 is a plan view showing a terminal strip unit 1 according
to this embodiment and a part of a structure 2 of the
terminal strip units. The terminal strip unit 1 shown in
FIG. 1 is used to manufacture an electrical connecting
device 3 shown in FIG. 3. The part shown by arrow "A,"
which has two pointed heads, in FIG. 1 corresponds to
the single terminal strip unit 1. The structure 2 of the
terminal strip units is formed by uniting a plurality of ter-
minal strip units 1 and arranging these units 1 in a row.
In other words, the structure 2 of the terminal strip units
is of a plurality of terminal strip units 1 united and arranged
sequentially repeatedly.

[0035] Herein, a general description will be given of
the electrical connecting device 3 thatis one embodiment
of the present invention. FIG. 3 is a schematic view of
the electrical connecting device 3. In this embodiment,
as an example, a description is given of a case in which
the electrical connecting device 3 is used as an electrical
connecting device for a squib that energizes and ignites
a gas generator in an air bag system for vehicles.
[0036] As shown in FIG. 3, the electrical connecting
device 3 includes three terminal strips (first terminal 11,
second terminal 12, and third terminal 13) separated from
each other and a coil 14 that is a noise filter by which
electromagnetic wave noise is removed. One side of the
electrical connecting device 3 is connected to electric
wires 7 and 7, and the other side thereof is connected to
a connector element 5. The connector element 5 is con-
nected to an air bag ignition device (squib) 4. A DC circuit
that allows the combustion of the squib 4 based on a
command sent from an air bag control system (not
shown) is formed by connecting the first terminal 11 and
the second terminal 12 to a terminal 6a and a terminal
6b, respectively, of the connector element 5, i.e., by elec-
trically and mechanically connecting the electrical con-
necting device 3 to the connector element 5 as shown
by arrows in FIG. 3. A gas generating material (not
shown) is ignited by this combustion, and an air bag (not
shown) is inflated.

[0037] The terminal strip unit 1 used to manufacture
the electrical connecting device 3 is made up of, as shown
in FIG. 1, afirst terminal 11, a second terminal 12, a third
terminal 13, two connection portions 15 (15a and 15b),
and a base 22. The terminal strip unit 1 is formed by
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punching a sheet of metal by a single performance of
press working.

[0038] As shown in FIG. 1, the first terminal 11 is
formed as a part to be located within a range shown by
two-pointed-head arrow B and includes a first terminal
connection part 16 and a first wire connection part 17.
The first terminal connection part 16 is electrically con-
nected to a terminal 6a, which is one of a plurality of
terminals of the connector element 5 (see FIG. 3). The
first terminal connection part 16 is made up of, as shown
in FIG. 2, a spring part 23 whose leading end is shaped
like a fork and a cover 24 made of metal (e.g., stainless
steel). The cover 24 is in a state of covering the spring
part 23. When the first terminal connection part 16 and
the terminal 6a of the connector element 5 are connected
together, a pin (not shown) of the terminal 6a is caused
to pass through a hole (not shown) formed in the leading
end of the cover 24, and is pinched between the forked
parts of the spring part 23, thereby an electric connection
is established. The first wire connection part 17 of the
first terminal 11, which is a part to be connected to the
electric wire 7 (see FIG. 3), is pressed and connected to
a bare end (not shown) formed by peeling a coat of the
electric wire 7. The first terminal connection part 16 and
the first wire connection part 17 are connected via a
bridge 25.

[0039] The second terminal 12 is formed as a part to
be located within a range shown by two-headed-point
arrow C in FIG. 1, and includes a second terminal con-
nection part 18 and a first filter connection part 19. The
second terminal connection part 18 is electrically con-
nected to a terminal 6b (see FIG. 3), which is the other
one of the terminals of the connector element 5. Similar
to the first terminal connection part 16 of the first terminal
11, the second terminal connection part 18 is made up
of the spring part 23 and the cover 24 shown in FIG. 2.
The first filter connection part 19 of the second terminal
12, which is a part to be connected to one end of the coil
14 (see FIG. 3) serving as a noise filter, is connected to
the end of the coil 14 by welding. The second terminal
connection part 18 and the first connection part 19 are
connected via a bridge 26.

[0040] The third terminal 13 is formed as a part to be
located within a range shown by two-headed-point arrow
D in FIG. 1, and includes a second filter connection part
20 and a second wire connection part 21. The second
filter connection part 20, which is a part to be connected
to the other end of the coil 14 (i.e., on the opposite side
of the end of the coil 14 to which the first filter connection
part 19 of the second terminal 12 is connected) (see FIG.
3), and is connected to the other end of the coil 14 by
welding. The second wire connection part 21 of the third
terminal 13, which is a part to be connected to the electric
wire 7 (see FIG. 3), is pressed and connected to a bare
end (not shown) formed by peeling a coat of the electric
wire 7. The second filter connection part 20 and the sec-
ond wire connection part 21 are connected via a bridge
27.
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[0041] The connection portion 15 is made up of a first
connection portion 15a and a second connection portion
15b, which are two connection portions by which only the
terminals of two of the first to third terminals (11 to 13)
are connected, so that the first terminal 11, the second
terminal 12, and the third terminal 13 are formed into a
unit. Thatis, the first terminal 11 and the second terminal
12 are connected via the first connection portion 15a. On
the other hand, the second terminal 12 and the third ter-
minal 13 are connected via the connection portion 15b.
As a result, the terminal strip unit 1 has the first to third
terminals (11 to 13) arranged in a row via the first con-
nection portion 15a and the second connection portion
15b.

[0042] The base 22 communicates with any of the first
to third terminals (11 to 13) (i.e., communicates with at
least two of the first to third terminals 11 to 13), and is
formed as a rectilinear part. That is, the first terminal 11
has the first wire connection part 17 connected to the
base 22, and, likewise, the third terminal 13 has the sec-
ond wire connection part 21 connected to the base 22.
The second terminal 12 has the first filter connection part
19 connected to the base 22. The third terminal 13 ad-
ditionally has the second filter connection part 20 con-
nected to the base 22.

[0043] The terminal strip unit 1 shown in FIG. 1 is
formed so that the first terminal connection part 16, the
second terminal connection part 18, the first wire con-
nection part 17, and the second wire connection part 21
are placed on mutually parallel lines, respectively. Fur-
ther, the terminal strip unit 1 is formed so that a direction
in which the first wire connection part 17 and the second
wire connection part 21 are disposed and a direction in
which the first terminal connection part 16 and the second
terminal connection part 18 are disposed become oppo-
site each other with respect to a line linking the first filter
connection part 19 and the second filter connection part
20. Furthermore, the terminal strip unit 1 is formed so
that the first terminal connection part 16 and the second
terminal connection part 18 jut in the manner of a canti-
lever.

[0044] As shown in FIG. 1, the adjoining terminal strip
units 1 communicate with each other via the bridge 28
and the base 22, thereby the structure 2 of the terminal
strip units in which terminal strip units are united and
arranged in a row is structured.

[0045] Next, the electrical connecting device 3 accord-
ing to this embodiment will be described in more detail.
FIG. 4 and FIG. 5 are perspective views of the electrical
connecting device 3 of the embodiment shown in FIG. 3,
each being viewed from a different angle. This electrical
connecting device 3 is made up of the first to third termi-
nals 11 to 13 that are three terminal strips formed by
being separated from the terminal strip unit 1 mentioned
above, the coil 14, and a housing 30. A pair of electric
wires 7 and 7 are connected to one side of the electrical
connecting device 3 (see FIG. 5), and the housing 30
formed on the other side thereof has a fitting part 31(see
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FIG. 4). The electrical connecting device 3 is connected
to the connector element 5 by means of the fitting part
31 (see FIG. 3). The fitting part 31 has a pair of terminal
holes 32 and 32. The first terminal connection part 16 of
the first terminal 11 and the second terminal connection
part 18 of the second terminal 12 are disposed in the
terminal hole 32 in a state of being exposed.

[0046] FIG. 6 is a perspective view of the first to third
terminals (11 to 13) disposed in the housing 30 of the
electrical connecting device 3. These constituents are
disposed in the housing 30 in this state. FIG. 7 shows
the first to third terminals 11 to 13 viewed from the direc-
tion of the arrow of FIG. 6. FIG. 6 and FIG. 7 do not show
the coil 14 one end of which is connected to the first filter
connection part 19 of the second terminal 12, and the
other end of which is connected to the second filter con-
nection part 20 of the third terminal 13.

[0047] As shown in FIG. 6 and FIG. 7, the electrical
connecting device 3 includes the first terminal 11, the
second terminal 12, and the third terminal 13. These first
to third terminals (11 to 13) are formed as three terminal
strips by being separated from the terminal strip unit 1
shown in FIG. 1 and being subj ected to bending work,
and are included in the electrical connecting device 3.
[0048] FIG. 8 to FIG. 10 are perspective views of the
first to third terminals (11 to 13) shown in FIG. 6, respec-
tively. The first terminal 11 of FIG. 8 is formed by being
separated at three places along line Y-Y shown by the
alternate long and two short dashes line in FIG. 1 con-
cerning the part within the range shown by two-pointed-
head arrow B of the terminal strip unit 1 of FIG. 1 and by
pressing and joining the bare end part of the electric wire
7 to the first wire connection part 17. The second terminal
12 of FIG. 9 is formed by being separated at three places
along line Y-Y shown by the alternate long and two short
dashes 1 ine in FIG. 1 concerning the part within the
range shown by two-pointed-head arrow C of the terminal
strip unit 1 of FIG. 1 and by being subjected to bending
work at one place along line X-X shown by the alternate
long and short dash line in FIG. 1. The third terminal 13
of FIG. 10 is formed by being separated at four places
along line Y-Y shown by the alternate long and two short
dashes line in FIG. 1 concerning the part within the range
shown by two-pointed-head arrow D of the terminal strip
unit 1 of FIG. 1, and by being subjected to bending work
at an approximately right angle at one place along line
X-X shown by the alternate long and short dash line in
FIG. 1, and by pressing and joining the bare end part of
the electric wire 7 to the second wire connection part 21.
[0049] Next, a description will be given of a method for
manufacturing terminal strip according to an embodiment
ofthe presentinvention. The terminal strip manufacturing
method according to the embodiment is a method for
manufacturing terminal strip used to manufacture the
electrical connecting device 3 mentioned above. This
method includes a step of forming a terminal strip unit
and a step of forming a terminal strip.

[0050] As shown in FIG. 11, at the terminal strip unit
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forming step, a metal plate 41 is punched by press work-
ing by use of one kind of mold 40, thereby a terminal strip
unit 1 consisting of three first to third terminals (11 to 13)
united is formed. In more detail, at the terminal strip unit
forming step, a terminal strip unit 1 which includes first
to third terminals (11 to 13) and two, that is, first and
second connection portions 15a and 15b by which these
three terminals are united is formed. Thereafter, the met-
al plate 41 is repeatedly subjected to press working by
use of the mold 40, thereby the structure 2 of terminal
strip units in which a plurality of terminal strip units 1 are
united in series is formed. At the terminal strip unitforming
step, the cover 24 is attached to the spring part 23 of the
first and second terminal connection parts (16 and 18),
in addition to performing press working by use of the mold
40.

[0051] As shown in FIG. 12, at the terminal strip form-
ing step, the first to third terminals (11 to 13) united at
the terminal strip unit forming step are separated from
each other by a jig 42, so that three terminal strips are
formed. At the terminal strip forming step, the first to third
terminals (11 to 13) are separated from each other along
line Y-Y shown by the alternate long and two short dashes
line in FIG. 1, and are subjected to bending work along
line X-X shown by the alternate long and short dash line
in FIG. 1. Further, electric wires 7 are pressed and to the
first and second wire connection parts (17 and 21), re-
spectively. Thus, the firstterminal 11, the second terminal
12, and the third terminal 13 used for the electrical con-
necting device 3 are formed.

[0052] As described above, according to the terminal
strip unit 1 of this embodiment, it is possible to obtain a
terminal strip unit which has three kinds of terminals
formed as a unit in the electrical connecting device 3
including the two pole terminals (11 and 12) connected
to the connector element 5 and including the terminal 13
that connects the noise filter 14 in series. Therefore, the
three kinds of terminals (11 to 13) can be simultaneously
formed with one kind of mold 40, and the number of man-
hours and facilities in the process for manufacturing the
electrical connecting device 3 can be made efficient. Ad-
ditionally, since the terminal strip unit 1 includes the first
to third terminals (11 to 13) united via the two connection
portions 15a and 15b by which only two terminals of the
first to third terminals (11 to 13) are connected, it be-
comes easy to appropriately set the shape of each ter-
minal in accordance with various design conditions of an
electrical connecting device to be applied, thus making
it possible to greatly heighten the design freedom. Addi-
tionally, since the structure is formed so that three termi-
nals (11 to 13) are united via two connection portions
(15aand 15b), it becomes easy to separate the terminals
from each other and bend the terminals, thus making it
possible to greatly reduce restrictions on processing.
Therefore, according to the terminal strip unit 1, in man-
ufacturing the electrical connecting device that has three
kinds of terminal strips and a noise filter, the number of
man-hours and facilities in the manufacturing process
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can be made efficient, and restrictions on the terminal
shape and restrictions on the processing can be greatly
reduced.

[0053] Additionally, according to the terminal strip unit
1, since the first to third terminals (11 to 13) are united
via the first and second connection portions (15a and
15b) so as tobe arranged ina row, each terminal (11 to
13) can be efficiently disposed in a rectilinear, limited
space, and the terminals (11 to 13) can be substantially
evenly spaced out. Additionally, the terminal strip units
1 can be formed in series and efficiently by use of the
mold 40 that is linearly extended and economically
shaped. Therefore, when the electrical connecting de-
vice 3 is manufactured, interference between terminals
that occurs when the terminals are separated from the
terminal strip unit 1 or are subjected to bending work can
be reduced, and the number of man-hours in the manu-
facturing process and facilities can be made more effi-
cient.

[0054] Still additionally, according to the terminal strip
unit 1, since the first wire connection part 17, the second
wire connection part 21, the first terminal connection part
16, and the second terminal connection part 18 are prop-
erly arranged to be parallel with each other, the first to
third terminals (11 to 13) are disposed efficiently in a lim-
ited space, so that a terminal strip unit formed as a unit
can be obtained.

[0055] Still additionally, according to the terminal strip
unit 1, on one side with respect to a line linking the first
filter connection part 19 and the second filter connection
part 20 together, the first and second wire connection
parts (17 and 21) are disposed, whereas on the other
side with respect to the line, the first and second terminal
connection parts (16 and 18) are disposed in the direction
opposite that of the first and second wire connection parts
(17 and 21). Therefore, the first and second wire connec-
tion parts (17 and 21) having the same shape can be
properly arranged on one side, and, likewise, the firstand
second terminal connection parts (16 and 18) having the
same shape oan be properly arranged on the other side.
Still additionally, since the terminal connection parts and
the wire connection parts are disposed to be opposite in
direction to each other with respect to the line linking the
first and second filter connection parts (19 and 20), the
first and second wire connection parts (17 and 21) and
the first and second terminal connection parts (16 and
18) can be disposed in a limited space more efficiently.
[0056] Still additionally, according to the terminal strip
unit 1, since at least two of the first to third terminals (11
to 13) communicate with the base 22, the first to third
terminals (11 to 13) are united via the base 22, and are
stably supported by the base 22 at at least two places.
Therefore, a stable shape can be maintained as the ter-
minal strip unit 1. Still additionally, since the base 22 is
rectilinearly shaped, each terminal (11 to 13) united with
the base 22 is efficiently rectilinearly disposed, thus mak-
ing it impossible to cause restrictions on the terminal
shape or restrictions on processing that result from al-
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lowing the base 22 to surround the terminals (11 to 13).
Therefore, it becomes possible both to greatly lighten the
restrictions on the terminal shape and the restrictions on
processing and to secure a more stable shape as the
terminal strip unit 1.

[0057] Still additionally, according to the terminal strip
unit 1, the first and second wire connection parts (17 and
21) having the same shape can be united with the base
22 in a state of being properly arranged. Therefore, the
first and second wire connection parts (17 and 21) can
be efficiently disposed in a limited space, and a waste of
materials can be prevented from being caused at places
communicating with the base 22.

[0058] Still additionally, according to the terminal strip
unit 1, since the first filter connection part 19 is formed
to communicate with the base 22, the second terminal
12 is also united directly with the base 22, and a more
stable shape can be maintained as the terminal strip unit
1.

[0059] Still additionally, according to the terminal strip
unit 1, since the leading end side of the first and second
terminal connection parts (16 and 18) juts in the manner
of a cantilever, necessary processing can be easily ap-
plied to the leading ends of the first and second terminal
connection parts (16 and 18) while keeping the state of
being united as the terminal strip unit 1.

[0060] Still additionally, according to the terminal strip
unit 1, since the terminal strip unit 1 is formed by being
punched from the metal plate 41 by a single performance
of press working, it is possible tomanufacture the terminal
strip unit 1 including the three terminals (11 to 13) effi-
ciently united by one kind of mold 40.

[0061] Additionally, according to the structure 2 of ter-
minal strip units of the embodiment mentioned above,
since a terminal strip unit structure in which a plurality of
terminal strip units 1 are united is formed, a plurality of
electrical connecting devices 3 can be efficiently manu-
factured. Therefore, the process for manufacturing the
electrical connecting devices 3 can be made more effi-
cient. Additionally, since a terminal strip unit structure 2
is formed by repeatedly using the mold 40 that forms a
terminal strip unit 1 with respect a metal plate 41 used
as a material, a plurality of terminal strip units 1 can be
efficiently manufactured.

[0062] Still additionally, according to the structure 2 of
terminal strip units, since the terminal strip unit structure
is formed so that a plurality of terminal strip units 1 are
united to be arranged in a row, each terminal strip unit 1
can be efficiently disposed in a rectilinear, limited space.
Additionally, since the terminal strip unit structure 2 is
formed by repeatedly using the mold 40 that forms a ter-
minal strip unit 1 with respect a metal plate 41 that is a
rectilinearly extended material, a plurality of terminal strip
units 1 can be more efficiently manufactured.

[0063] Additionally, according to the electrical con-
necting device 3 of this embodiment, an electrical con-
necting device 3 including the two pole terminals (11 and
12) connected to the other connector element 5 and ad-
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ditionally including the terminal 13 that connects the
noise filter 14 in series is manufactured by using a ter-
minal strip unit 1 in which three kinds of terminals are
united. Therefore, the formation of the terminal strip unit
1 makes it possible to simultaneously form three kinds
of terminals (11 to 13) with one kind of mold 40, and the
number of man-hours and facilities in the process for
manufacturing the electrical connecting device 3 can be
made efficient. Additionally, since the terminal strip unit
1 includes the first to third terminals (11 to 13) united via
the two connection portions 15a and 15b by which only
two of the first to third terminals (11 to 13) are connected,
it becomes easy to appropriately set the shape of each
terminal in accordance with various design conditions of
an electrical connecting device to be applied, thus mak-
ing it possible to greatly heighten the design freedom.
Additionally, since the structure is formed so that three
terminals (11 to 13) are united via two connection portions
(15aand 15b), it becomes easy to separate the terminals
from each other and bend the terminals, thus making it
possible to greatly reduce restrictions on processing.
Therefore, according to the electrical connecting device
3, in manufacturing the electrical connecting device that
has three kinds of terminal strips and a noise filter, the
number of man-hours and facilities in the manufacturing
process can be made efficient, and restrictions on the
terminal shape and restrictions on the processing can be
greatly reduced.

[0064] Additionally, according to the terminal strip
manufacturing method of this embodiment, at the termi-
nal strip unitforming step, itis possible to obtain a terminal
strip unit 1 which has three kinds of terminals formed as
a unit in the electrical connecting device 3 including the
two pole terminals (11 and 12) connected to the other
connector element 5 and additionally including the ter-
minal 13 that connects the noise filter 14 in series. There-
fore, the three kinds of terminals (11 to 13) can be simul-
taneously formed with one kind of mold 40, and the
number of man-hours and facilities in the process for
manufacturing the electrical connecting device 3 can be
made efficient. Additionally, since the terminal strip unit
1 includes the first to third terminals (11 to 13) united via
the two connection portions 15a and 15b by which only
two of the first to third terminals 11 to 13 are connected
together, it becomes easy to appropriately set the shape
of each terminal in accordance with various design con-
ditions of an electrical connecting device to be applied,
thus making it possible to greatly heighten the design
freedom. Additionally, since the structure is formed so
that three terminals (11 to 13) are united via two connec-
tion portions (15a and 15b), it becomes easy to separate
the terminals from each other and bend the terminals,
thus making it possible to greatly reduce restrictions on
processing. Therefore, according to the terminal strip
manufacturing method of this embodiment, in manufac-
turing the electrical connecting device that has three
kinds of terminal strips and a noise filter, the number of
man-hours and facilities in the manufacturing process
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can be made efficient, and restrictions on the terminal
shape and restrictions on the processing can be greatly
lightened.

[0065] The embodiment of the present invention has
been described as above. However, the present inven-
tion is not limited to this embodiment. As a matter of
course, modifications, applications, and equivalents
thereof according to what is included in the appended
claims, which will become apparent by reading and un-
derstanding this specification, are intended to be includ-
ed in the scope of the present invention.

For example, the present invention may be embodied to
have the following modifications.

[0066]

(1) Without being limited to the embodiment men-
tioned above, the shapes of the first to third terminals
and the shapes of the connection portions in the ter-
minal strip unit may be widely changed within the
scope of the appended claims.

[0067]

(2) In the embodiment mentioned above, a descrip-
tion has been given of an example in which the ter-
minal strip unitincludes the rectilinear base. Howev-
er, without being necessarily limited to this, the ter-
minal strip unit may have no base. Additionally, a
description has been given of an example in which
thefirstto third terminals communicate with the base.
Instead, only two of the first to third terminals may
communicate with the base, and places communi-
cating with the base may be variously changed.

[0068] The presentinvention can be widely used in an
electrical connecting device which includes three termi-
nal strips divided from each other and a noise filter and
which has its one side connected to electric wires and
the other side connected to a connector element and in
a method for manufacturing the electrical connecting de-
vice. For example, the present invention can be applied
to various connectors (electrical connecting devices)
used for vehicles. However, without being limited to this,
the present invention can be more widely applied to var-
ious uses, in many different environments, and for vari-
OUS purposes.

Claims

1. Aterminal strip unit used to manufacture an electrical
connecting device, the electrical connecting device
including three terminal strips separated from each
other and a noise filter that removes electromagnetic
wave noise, one side of the electrical connecting de-
vice being connected to electric wires, the other side
of the electrical connecting device being connected
to a connector element, the terminal strip unit com-
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prising:

a first terminal including a first terminal connec-
tion part that is electrically connected to one of
a plurality of terminals of the connector element
and a first wire connection part that is connected
to an electric wire;

a second terminal including a second terminal
connection part that is electrically connected to
the other one of the plurality of terminals of the
connector element and a first filter connection
part that is connected to an end side of the noise
filter;

a third terminal including a second filter connec-
tion part that is connected to the other end side
of the noise filter and a second wire connection
part that is connected to an electric wire; and
afirst connecti on portion and a second connec-
tion portion that are two connection portions by
which only two of the first to third terminals are
connected so that the first, second, and third ter-
minals are united.

The terminal strip unit of claim 1, wherein the first,
second, and third terminals are arranged in a row
via the first and second connection portions.

The terminal strip unit of claim 1, wherein the first
wire connection part, the second wire connection
part, the first terminal connection part, and the sec-
ond terminal connection part are placed on mutually
parallel lines, respectively.

The terminal strip unit of claim 1, wherein a direction
in which the first wire connection part and the second
wire connection part are arranged and a direction in
which the first terminal connection part and the sec-
ond terminal connection part are arranged are made
opposite each other with respect to a line linking the
first filter connection part and the second filter con-
nection part together.

The terminal strip unit of claim 1, further comprising
a base that communicates with at least two of the
first, second, and third terminals and that is shaped
rectilinearly.

The terminal strip unit of claim 5, wherein the first
wire connection part and the second wire connection
part are formed to communicate with the base.

The terminal strip unit of claim 6, wherein the first
filter connection part is also formed to communicate
with the base.

The terminal stripunit of claim 1, wherein the first
terminal connection part and the second terminal
connection part are formed to jut in a cantilever man-
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10

10.

11.

12.

13.

ner.

The terminal strip unit of claim 1 which is punched
from a metal plate by a single performance of press
working.

A structure of terminal strip units, wherein a plurality
of terminal strip units each of which is that of claim
1 are united.

The structure of terminal strip units of claim 10,
wherein the plurality of terminal strip units are united
and are arranged in a row.

An electrical connecting device including three ter-
minal strips separated from each other and a noise
filter that removes electromagnetic wave noise, one
side of the electrical connecting device being con-
nected to electric wires, the other side of the electrical
connecting device being connected to a connector
element, the electrical connecting device compris-

ing:

a first terminal including a first terminal connec-
tion part that is electrically connected to one of
a plurality of terminals of the connector element
and a first wire connection part thatis connected
to an electric wire;

a second terminal including a second terminal
connection part that is electrically connected to
the other one of the plurality of terminals of the
connector element and a first filter connection
part that is connected to an end side of the noise
filter; and

a third terminal including a second filter connec-
tion part that is connected to the other end side
of the noise filter and a second wire connection
part that is connected to an electric wire;

wherein the first, second, and third terminals are
formed by being separated from a terminal strip unit
in which the first, second, and third terminals are
united via a first connection portion and a second
connection portion that are two connection portions
by which only two of the first to third terminals are
connected.

A method for manufacturing terminal strip used to
manufacture an electrical connecting device, the
electrical connecting device including three terminal
strips separated from each other and a noise filter
that removes electromagnetic wave noise, one side
of the electrical connecting device being connected
to electric wires, the other side of the electrical con-
necting device being connected to a connector ele-
ment, the method comprising:

a terminal strip unit forming step of forming a
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terminal strip unit, which includes three termi-
nals, i.e., afirst terminal, a second terminal, and
a third terminal, are united, by punching a metal
plate by press working; and

a terminal strip forming step of forming three ter-
minal strips by separating the first, second, and
third terminals united at the terminal strip unit
forming step from each other;

wherein the terminal strip unit is formed at the
terminal strip unit forming step, the terminal strip
unit being made up of:

the first terminal including a first terminal con-
nection part that is electrically connected to one
of a plurality of terminals of the connector ele-
ment and a first wire connection part that is con-
nected to an electric wire;

the second terminal including a second terminal
connection part that is electrically connected to
the other one of the plurality of terminals of the
connector element and a first filter connection
part that is connected to an end side of the noise
filter;

the third terminal including a second filter con-
nection part that is connected to the other end
side of the noise filter and a second wire con-
nection part that is connected to an electric wire;
and

a first connection portion and a second connec-
tion portion that are two connection portions by
which only two of the first to third terminals are
connected so that the first, second, and third ter-
minals are united.
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