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(57) Abstract: A connector is provided capable of enhancing assembly characteristics of molded housings to a mold of an over-
molded housing, preventing areduction in yield during molding of the molded housings, and enhancing the moldability of the over-
molded housing when the overmolded housing is formed by molding. A connector includes a plurality of molded housings 40 that
cover connection parts 30 in electric wires 110 and metal termina fittings 20 and an overmolded housing that accommodates and
holds the plurality of molded housings 40, the molded housings 40 are molded in a structure integrated by carrier portions 71 and 72
that connect the adjacent molded housings 40 to each other, and the carrier portions 71 and 72 have cross-section dimensions set to
be smaller than those of the molded housing 40 so as to be provided with flexibility that adjusts an arrangement pitch between the
adjacent molded housings 40.
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DESCRIPTION
CONNECTOR
Technical Field

The present invention relates to a connector having a structure in

which a plurality of molded housings molded to connection parts of electric

~wires and metal terminal fittings are accommodated and held in an overmolded

housing.

Background Art

Fig.. 7 illustrates a connector disclosed in Patent Document 1 below.

‘The connector 100 includes a metal termihal fitting 120 connected to
the terminal of an electric wire 110, a molded housing 140 which is molded to a
connection part 130 between the electric wire 110 and the metal terminal fitting
120 to cover the connection pért 130, and an overmolded housing 150 which
accommodates and holds the molded housing 140. A sealbring 180 is fitted to
the outer periphery of the intermediate part of the overmolded housing 150.

The metal terminal fitting 120 includes atéb portion 121 connected to a

female terminal 210 in a mating connector 200, and an electric wire crimping

“portion 122 which is provided at the base end of the tab portion 121 and to

which the terminal of the electric wire 110 is crimp connected.
The connection part 130 between the electric wire 110 and the metal
terminal fitting 120 described above means a range from the end portion of a

coating portion 111 of the electric wire 110 that approaches the electric wire
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crimping portion 122 to a root portion 121a of the tab portion 121.
The molded housing 140 is mounted to the metal terminal fitting 120 so
as to watertightly cover the outer periphery of the connection part 130.

In the connector 100 of Patent Document 1, a bracket 160 is fixed to

- the overmolded housing 150. The bracket 160 is fixed to a case 230 with a

bolt 170 through a mounting hole 162 when the connector 100 is fitted into a

hood portion 220 of the mating connector 200.

Citation List
Patent Literature

[PTL 1] Japanese. Patent Publication No. JP-A-2002-208456

Summary of Invention
Technical Problem

In a case where a multi-pole connector is to be made in the
configuration of the connector 100 in Patent Document 1,the molded housings
140 of a plurality of the connectors 100 need to be integrally connected. In

this case, a plurality of the molded housings 140, accommodated and held in

" the overmolded housing 150, are molded in a structure integrated by a carrier

portion' that connects the adjacent molded housings 140 to each other, and
may be collectively integrated into a mold of the overmolded housing 150.
waever, in this configuration, the plate thickness of the carrier portion
that joins the plurality of the molded housings 140 to one another is increasevd,
and thus variations in the arrangement pitch between the adjacent molided

housings 140 are likely to occur due to the effects of shrinkage and warpage
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that occur in the carrier portion during molding. Moreover, since the carrier
portion has a large plate thickness and thus has high rigidity, in the case whére
variations in the}arrangement pitch between the adjacent molded housings 140
occur, it is difficult to correct the variations, and there is a concern that
assembly characteristics of the overmolded housing 150 to the mold may be
degraded or a reduction in the yield may be caused during molding of the
molded housing 140.

- Here, in order to solve these problems, an object of the present

invention is to provide a connector having a structure in which a plurality of

~molded- housings molded to connection parts of electric wires and metal

terminal fittings are accommodated and held in an overmolded housing,} the
connector ‘being capable of énhancing assembly characteristics of the plurality
of molded housings to a mold of the overmolded housing, preventing a
reduction ‘in yield during molding of the .molded housings, and enhancing the
moldability of the over.molded housing in a case where t.he overmolded

housing is formed by molding.

Solution to Problem

In order to achieve the object described above, a connector according
to the invention is characterized by the following (1) to (3).

(1) A connector comprising: |

a plurality of metal terminal fittings connected to terminals of electric
wires;

a plurality of molded housings molded to connection parts of the

electric wires and the metal terminal fittings to cover the connection parts; and
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an overmolded housing which accommodates and holds the plurality of
molded housings,

wherein the plurality of molded housings are molded in a structure
integrated by carrier portions that connect the adjacent molded housings to
each other énd are collectively integrated into the overmolded housing, and

the carrier portions have cross-section dimehsions set to be smaller
than those of the molded housing so as to be provided with flexibility that
adjusts an arrangement pitch between the adjacent molded housings..

(2) The connector according to the above (1),

wherein dimensions of the carrier portions in a direction orthogonal to
a directi.on in which the molded housings are lined up are set to dimensions
that are at least 1/2 or less of dimensions of the molded housing in the same
direction.

(3) The connector according to the above (1) or (2),

wherein, as the molded housings, first molded housings molded into a
prédetermined shape by first housing cavities into which a resin material is
directly injected from a resin injection gate of a mold and second molded
housings molded into a predetermined shape by second housing cavities
which are disposed adjacent to the first housing cavities are included, |

the plurality of molded housings collectively integrated into the
overmolded housing are integrally formed in an arrangement structure in which
the first molded housings are disposed on both outer sides of the two adjacent
second molded housings,

as the carrier porﬁons, first carrier portions which are molded by first

carrier cavities that cause the first housing cavities and the second houSing
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cavities to communicate with each_' other so as to cause the resin material
injected into the first housing cavities to flow into the second housing cavities,
thereby connecting the first molded housings and the second molded housings,
and second carrier portions which are molded by second carrier cavities that
cause the adjacent second housing cavities to communicate with each other,
thereby connecting the adjacent second housing cavities, are included, and

a crosé-sectional area of each of the second cérrier portions is set to
be smaller than a cross-sectional area of each of the first carrier portions. .

According to the configuration of (1), since the plurality of molded
houéings assembled to the mold of the overmolded housing are formed in the
integrated structure in which the adjacent molded housings are connected by

the carrier portions, the plurality of molded housings may be assembled

collectively to the mold of the overmolded housing.

Moreover, the carrier portion has cross-section dimensions set to be
smaller than those of the molded housing so as to be provided with flexibility
that <\adjusts the arrangement pitch between ttle adjacent molded housings.
Therefore, even though variations in the arrangement pitch between the
adjacent molded housings occur due to the effects of shrinkage and warpage
that occur in the carrier portions during molding, the variations in the
arrangemeht pitch may be corrected by bending deformation of the carrier
portions.

Therefore, degradation in assembly characteristics to the mold of the
overmolded housing due to the variations in the arrangement pitch between
the molded housings is prevented, thereby enhancing assembly characteristics

of the plurality of molded housings to the mold of the overmolded housing.
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‘In addition, even though variations in the arrangement pitch between

the adjacent molded housings occur due to the effects of shrinkage and

warpage that occur in the carrier portions during molding, the variations in the

arrangement pitch. may be corrected by bending deformation of the carrier
portions. Therefore, the generation of molding defects is reduced, and thus a
reduction in the yield during molding of the molded housings may be prevented.

Moreover, in the case where the plurality of molded housings are
formed in the structure integrated by the carrier portions and the overmolded
housing is formed by molding, the plurality of molded housings may be
mounted to the mold of the overmolded housing by a single operation, thereby
enhancing the mdldability of the overmolded housing.

In addition, according to the configuration of (2), since the dimensions
of the carrier portions in the direction orthogonal to the direction in which the
molded housings are lined up are significantly smaller than the dimensions of
the molded hdusing in the same direction, ensuring flexibility in the direction
orthogonal to the direction in which the molded housings are lined up is
facilitated.  Therefore, even though variations in the arrangement pitch
between the adjacent molded housings occur due to the effects of shrinkage

and warpage that occur in the carrier portions during molding, it is possible to

" correct the variations in the arrangement pitch by bending deformation of the

carrier portions.
According to the configuration of (3), the mold to which the plurality of
molded housings are collectively molded has a structure in which the single

resin injection gate is disposed with respect to three adjacent housing cavities.

- Therefore, the number of resin injection gates provided is reduced, and thus
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the structure of the moid may be simplified.

In addition, the two kinds of carrier portions including the first carrier
portions and the second carrier portions are provided as the carrier portions
that connect the adjacent molded housings, and the cross-sectional area of the
second carrier portion at a position separated to be far from the resin injection
gate is set to be smaller than the cross-sectional area of the first carrier portion
at a position close to the resin injection gate. Therefore, the resin material
used for the carrier portions may be reduced without degrading the fluidity of

the resin material during molding.

Advantageous Effects of Invention

According to the connector according to the present invention, since
fhe plurality of hwolded housings integrated into the overmolded housing are
formed in the integrated structure in -which the adjacent molded housings are
connected by the carrier portions, the plurality of molded housings may be
assembled collectively to the mold of the overmolded housing.

Moreover, in the carrier portions, even though variations in the
arrangement pitch between the adjacent molded housings occur due to the
effects of shrinkage and warpage that occur in the carrier portions during
molding, the variations in the arrangement pitch may be corrected by bending
deformation of the carrier portions. |

Therefore, degradation in assembly to the mold of the overmolded
housing due to the variations in the arrangement pitch between the molded
housings is prevented, thereby enhancing assembly characteristics of the

plurality of molded housings to the mold of the overmolded housing'.
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In addition, even though variations in the arrangement pitch between
the adjacent molded housings occur due to the effects of shrinkage and
warpage that occur in the carrier portions during molding, the variations in the
arrangement pitch may be corrected by bending deformation of the carrier
portions. Therefore, the generation of molding defects is reduced, and thus a
reduction in the yield during molding of the molded housings may be prevented.

Moreover, in the case where the plurality of molded housings are
formed in the structure integrated by the carrier portions and the overmolded
housing is formed by molding, the plurality of molded housings may be
mounted to the mold of the overmolded housing by a single operation, thereby

enhancing the moldability of the overmolded housing.

Brief Description of Drawings
_Fig. 1 is a perspective view of an assembled state of a connector
according to an embodiment of the present invention.

Fig. 2 is a perspective view of a plurality of metal terminal fittings
accommodated at predetermined pitches in the connector of Fig. 1.

Fig. -3 is a perspective view of a state in which the plurality of metal
terminal fittings illustrated in Fig. 2 are integrated by mblding molded housings
and carrier portions.

Fig. 4 is an enlarged plan view illustrating a state in which a plurality of
the molded housings illustrated in Fig. 3 are integrated by the carrier portions.

Fig. 5 is a perspective view illustrating a reference example of a
structure in which a plufality of molded housings respectively proyided to metal

terminal fittings are independent from each other without having carrier
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portions that connect the adjacent molded housings.

Fig. 6 is a perspective view illustrating a reference example of a
structure in which a plurality of molded housings respectively provided to metal
terminal fittings are integrated by a carrier portion having a highly rigid block
structure.

Fig. 7 is a longitudinal cross-sectional view of a connector according to

the related art.

Description of Embodiments

Hereinafter, exemplary embodiments of a connector according to the
present invention will be described in detail with reference to the drawings.

Figs. 1to 4 illustrate an embodiment of the connector according to the
présent invention. Fig. 1 is a perspective view of an assembled state of the
connector of the embodiment of the present invention. Fig. 2 is a perspective
view of a plurality of metal terminal fittings accommodated at predetermined
pitches in the connector of Fig. 1. Fig. 3 is a perspective view of a state in
which the plurality of metal terminal fittings illustrated in Fig. 2 are integrated by
molding molded housings and carrier portions. Fig. 4 is an enlarged plan
view illustrating a state in which a plurality of the molded housings illustrated in
Fig. 3 are integrated by the carriér portions.

The connector 1 of the embodiment includes a plurality of electric
wires 110 having insulation coatings on the outer peripheries, a plurality of the
metal terminal fittings 20 respectively connected to the terminals of the electric
wires 110, a plurality of the molded housings 40, and an overmolded housing

50 to which the plurality of the molded housings 40 are assembled.
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As illustrated in Fig. 2, the metal terminal fitting 20 includes a tongue-
shaped plate portion 21 fastened to a terminal connection portion in a mating
connector (not shown) and an electric wire connection portion 22 which is
provided at the base end of the tongue-shaped plate portion 21 and to which
the terminal of the electric wire 110 is electrically connected.

The molded housing 40 is molded to a connection part 30 (see Fig. 2)
in the electric wire 110 and the metal terminal fitting 20 to cover the connection
part 30. As illustrated in Fig. 2, the connection part 30 means a range from
the end portion of the. coating portion 111 of the electric ﬁwire 110 that
approaches the electric wire connection portion 22 to the vicinity of the tip end
of the electric wire connection portion 22 (the vicinity of a root portion 21a of
the tongue-shaped plate portion 21).

In the case of this embodiment, as illustrated in Fig. 4, as the molded
housings 40, two kinds of molded housings including first molded housings
40A and second molded housings 40B are arranged.

The first molded housing 40A is a molded housing which is molded into
a predetermined shape by a first housing cavity into which a resin material is
directly ihjected from a resin injection gate 61 of a mold. The second molded
housing 40B is a molded housing which is molded into a predetermined shape
by a second housing cavity which is disposed adjacent to the first housing
cavity in the mold. In the second housing cavity, the resin injection gate 61 is
not provided, and the resin material injected into the first housing cavity flows
into the second housing cavity through a first carrier cavity described later,
thereby achieving filling of the resin material.

As illustrated in Fig. 4, the plurality of the molded housings 40
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integrated into the overmolded housing 50 are integrally formed in an
arrangement structure in which the first molded housings 40A are disposed on
both outer sides of the two adjacent second molded housings 40B.

In the case of this embodiment, as illustrated in Fig. 3, each of the first
molded housings 40A and the second molded housings 40B includes a first
molded portion 4 1 which is cylindrical and covers the end portion of the coating
portion 111 and a second molded portion 42 which has a rectangular
parallelepiped shape and is formed to be connected to the tip end side of the
first molded portion 41 to cover the tip end side of the electric wire connection
portion 22. |

In the case of this embodiment, as illustrated in Fig. 4, the plurality of
the molded housings 40 are molded in a structure integrated by two kinds of
carrier portions including first carrier portions 71 and second carrier portions 72
and ‘are assembled collectively to the overmolded housing 50. Here, the first
carrier portion 71 is a carrier portion which connects the first molded housing
40A and the second molded housing 40B .WhiCh are adjacent to each other.
In addition, the second carrier portion 72 4is a carrier portion which connects the
adjacent second molded housings 40B.

The first carrier portion 71 is molded by the first carrier cavity which
causesbthe‘first housing cavity and the second housing cavity to communicate
with each other so that the resin material injected into the first housing cavity
flows into the second housing cavity in the mold (not shown).

The second carrier portion 72 is molded by a second carrier cavity
which causes the adjacent second housing cavities to communicate with each

other in the mold (not shown).



10

15

20

25

WO 2013/100179 PCT/JP2012/084282
12

In Fig. 4, arrows Y1 and Y2 represent a resin flow direction when the
reéin material injected into the first housing cavity flows to the second housing
cavity.

In the case of this embodiment, each of the two kinds of carrier
portions 71 and 72 has cross-section dimensions set to be smaller than those
of the molded housing 40, so as to be provided with flexibility that adjusts the
arrangement pitch between the adjacent molded housings 40.

As a method of reducing the cross-section dimensions of the two kinds
of carrier portions 71 and 72 to be smaller than those of the molded housing 40,
in this embodiment, as i’IIustrated in Fig. 4, dimensions w1 and w2 of the carrier
portions 71 and 72 in a direction orthogonal to a direction in which the m‘olded
housings 40 are lined up are set to dimensions thaf are at least 1/2 or less 6f
dimensions w3 of the second molded portion 42 in the same direction in the
molded housing 40.

In addition, the dimensions (height dimensions) of each of the two
kinds of carrier portions 71 and 72 in é direction orthogonal to the paper
surface of Fig. ,4, are also set to be smaller than the height dimensions of the
molded housing 40. | |

Moreover, in the case»of this embodiment, the cross-sectional area of
the second carrier portion 72 is set to be smaller than the cross-sectional of the
first carrier portion 71.

In order to cause the cross-sectional area of the second carrier portion
72 to be smaller than the cross-sectional area of the first carrier portion 71, as
illustrated in Fig. 4, the dimensions w2 in the second carrier portion 72 are set

to be smaller than the dimensions w1l in the first carrier portion 71.
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Accordingly, the second carrier portion 72 is thinner than the first carrier portion
71 and has a cross-sectional area smaller than that of the first carrier portion
71.

As illustrated in Fig. 1, the overmolded housing 50 which
accommodates and holds the plurality of the molded housings 40 has a
connection portion 51 for connection to the mating connector (not shown).

The overmolded honsing 50 in this embodiment is. molded to the
plurality of movlded housings 40 molded in the structure integrated by the two
kinds of carrier portions 71 and 72, thereby being integrated with the plurality
of the molded housings 40.

In the case of the connector 1 of this embodiment described above,
since the plurality of the molded housings 40 integrated into the overmolded
housing 50 is formed in the integrated structure in which the adjacent molded
housings 40 are connected to each other by the carrier portions 71 and 72, in
comparison to a case where the molded housings 40 are formed in a structure
in which they are independent from each other without having the carrier
portions 71 and 72 described above as illustrated in Fig. 5, an operation of
assembling the individual molded houSings 40 to the mold of the overmolded
housing 50 does not need to be repeated, and the molded housings 40 may be
assembled collectively to the mold of the overmolded housing 50, thereby
facilitating assembly to the mold of the overmolded housing 50.

Moreover, the carrier portiQns 71 and 72 have cross-section
dimensions set to be smaller than those of the molded housing 40 so as to be
provided with flexibility that adjusts the arrangement pitch between the

adjacent molded housings 40.
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Therefore, in comparison to a case where the adjacent molded
housings 40 are joined by a carrier portion 75 having large cross-section
dimensions in a rigid structure as illustrated in Fig. 6, even though variations in
the arrangement pitch between the adjacent molded housings 40 occur due to
the effects of shrinkage and warpage that occur in the carrier portions 71 and
72 during molding, the variations in the arrangemerit pitch may be corrected by
bending deformation of the carrier portions 71 and 72.

Therefore, degradation in assembly to the mold of the overmolded
housing 50 due to the variations in the arrangement pitch between the molded
housings 40 is prevented, thereby enhancing assembly characteristics of the
plurality of the molded housings 40 to the mold of the overmolded housing 50.

In addition, even though variations in the arrangement pitch between
the adjacent molded housings 40 occur due to the effects of shrinkage and

warpage that occur in the carrier portions. 71 and 72 during molding, the

~ variations in the arrangement pitch may be corrected by bending deformation

of the carrier portions 71 and 72. Therefcre, the generation of molding
defécts is reduced, and thus a reduction in the yield during molding of the
molded housings 40 may be prevented.

Moreover, in the case i/vhere the plurality of the molded housings 40
are formed in the structure integrated by the carrier portions 71 and 72 and the
overmolded housing 50 is formed by molding, the plurality of the molded
housings 40 may be mounted to the mold of the overmolded housing 50 by a
single operation, thereby enhancing the moldability of the overmolded housing
50.

In addition, according to the connector 1 of this embodiment, since the
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dimensions w1 and w2 of the carrier portions 71 and 72 in the direction
orthogbnal to the direction in which the molded housings 40 are lined up are
significantly smaller than the dimensions w3 of the molded housing 40 in the
same direction, ensuring flexibility in the direction orthogonal to the direction in
which the molded housings 40 are lined up is facilitated. Therefore, even
though variations in the arrangement pitch between the adjacent molded
housings 40 occur due to the effects of shrinkage and warpage that occur in
the carrier portions 71 and 72 during molding, it is possible to correct the
variations in the arrangement pitch by bending deformation of the carrier
portions 71 and 72.

In addition, according to the connector 1 of this embodiment, the mold
to which the plurality of the molded housings 40 are collectively molded has a
structure in which the single resin injection gate 61 is disposed with respect to
three adjacent housing cavities. Therefore, the number of resin injection
gates 61 provided is reduced, and thus the structure of the mold may be
simplified.

In addition, the two kinds of carrier portions including the first carrier
portions 71 and the second carrier portions 72 are provided as the carrier
portions that connect the adjacent molded housings 40, and the cross-
sectional area of the second carrier portion 72 at a position separated to be far
from the resin injection gate 61 is set to be smaller than the cross-sectional
area of the first carrier portion 71 at a position close to the resin injection gate
61. Therefore, the resin material used for the carrier portions 71 and 72 may
be reduced without degrading the fluidity of the resin material during molding.

In addition, the connector of the present invention is not limited to each
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of the embodiments described above, and modifications and improvements
thereof may be appropriately made.

For example, the mold to which the plurality of the molded housings
are molded in the integrated structure may have a configuration' in which the
resin injection gate is provided to each of the housing cavities for molding the
molded housings.

In addition, the cross-sectional area of the carrier portion that connects
the adjacent molded housings is set to be as small as poss'ible SO as to
achieve material reduction, vproviding there 'is no impairment of resin fluidity
during molding, and that strength is ensured to a degree at which the carrier
portions are prevented from being accidentally broken by an external force
exerted during transit or the like.

The present application is based on Japanese patent application No.
2011-286391 filed on December 27, 2011, and the contents of the patent

application are incorporated herein by reference.

Industrial Applicability

The present invention is useful for providing a connector capable of

‘enhancing assembly characteristics of a plurality of molded housings to a mold

of an overmolded housing, preventing a reduction in yield during molding of the
molded housings, and enhancing the moldability of the overmolded housing in

a case where the overmolded housing is formed by molding.

Reference Signs List

1 connector
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17 .
20 metal terminal fitting
30 connection part
40 molded housing
40A first molded housing (molded housing)
40B second molded housing (molded housing)
50 overmolded housing
61 resin injection gate
71 first carrier portion (carrier portion)
72 second carrier portion (carrier portion)

110 electric wire

PCT/JP2012/084282
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CLAIMS

1. A connector comprising:

a plurality of metal terminal fittings connected to terminals of electric
wires;

a plurality of molded housings molded to connection parts of the
electric wires and the metal terminal fittings to cover the connection parts; and

an overmolded housing which accommodates and holds the plurality of
molded housings,

wherein the plurality of molded housings are molded in a structure
integrated- by carrier portions that connect the adjacent molded housings to
each other and are collectively integrated into the overmolded housing, and

the carrier portions have cross-section dimensions set to be smaller
than those of th.é molded housing so as to be provided with 'flexibility that

adjusts an arrangement pitch between the adjacent molded housings.

2. The connector according to claim 1,

wherein dimensions of the carrier portions in a direction orthogonal to
a direction in which the molded housings are lined up are set to dimensions
that are at least 1/2 or less of dimensions of the molded housing in the same

direction.

3. The connector according to claim 1or2,
wherein, as the molded housings, first molded housings molded into a

predetermined shape by first housing cavities into which a resin material is
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directly injected from a resin injection gate of a mold and second molded
housings molded into a predetermined shape by second housing cavities
which are disposed adjacent to the first housing cavities are included,

the plurality of molded housings collectively integrated into the
overmolded housing are integrally formed in an arrangement structure in which
the first molded housings are disposed on both outer sides of the two adjacent
second molded housings,

as the carrier portions, first carrier portions which are molded by first
carrier cavities that cause the first housing cavities and the second housing
cavities to communicate with each other so as to cause the resin material

injected into the first housing cavities to flow into the second housing cavities,

‘thereby connecting the first molded housings and the second molded housings,

and‘second carrier portions which are molded by second carrier cavities that
cause the adjacent second housing cavities to communicate with each other,
thereby connecting the adjacent second housing cavities, are included, and

a cross-sectional area of each of the second carrier portions is set to

be smaller than a cross-sectional area of each of the first carrier portions.
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