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(54) CONNECTOR

(57) A connector can prevent, at a low cost, a phe-
nomenon that a crack develops in a resin molded mem-
ber to which a screwing plate portion of a terminal fitting
is fixed due to a bending displacement of the screwing
plate portion caused by fastening force of the screwing
when the screwing plate portion is screwed to a terminal
stage. A plate portion fixing portion 31, to which a screw-

ing plate portion 11 of a terminal fitting 10 is fixed, of the
connector housing 30 has a terminal escape space 31 a
adjacent to the screwing plate portion 11 on a destination
side in a direction of fastening to a terminal stage 40. The
terminal escape space 31a permits a bending displace-
ment of the screwing plate portion 11 in the fastening
direction.
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Description

Technical Field

[0001] The present invention relates to a connector in
which a terminal fitting to be screwed to a terminal stage
is fixed to a connector housing which is molded integrally
with the terminal fitting.

Background Art

[0002] Fig. 4 shows a conventional connector in which
a terminal fitting to be screwed to a terminal stage is fixed
to a connector housing.
[0003] The connector 100 shown in Fig. 4, which is
disclosed in the following Patent document 1, is equipped
with a metal fitting 110, a resin connector housing 120,
and a resin molded member 130.
[0004] The metal fitting 110 is a member formed by
pressing a metal plate and has a screwing plate portion
111 at one end and a wire connection portion 112 at the
other end.
[0005] The screwing plate portion 111 is a flat-plate-
like portion to be screwed to a mating terminal stage 210.
A screw insertion hole 111 a through which a male screw
portion 411 of a bolt 410 is to be inserted is formed
through the screwing plate portion 111. The terminal
stage 210 is a metal stage to which the screwing plate
portion 111 is to be connected conductively, The terminal
stage 210 is provided with a female screw portion 211 to
be threadedly engaged with the male screw portion 411
of the bolt 410.
[0006] The screwing plate portion 111 is fastened to
the terminal stage 210 with the bolt 410 and thereby con-
nected to the terminal stage 210 electrically and mechan-
ically.
[0007] The wire connection portion 112 is a portion to
which a conductor 311 of an electric wire 310 is connect-
ed by crimping.
[0008] The connector housing 120 has a terminal
housing hole 121 which houses the metal fitting 110. A
shield shell 140 for electromagnetically shielding the con-
nector housing 120 from the outside by surrounding it is
provided around the connector housing 120.
[0009] The electric wire 310 which is connected to the
metal fitting 110 is provided with a tube-like shield net
150 for electromagnetically shielding the electric wire 310
from the outside by surrounding it.
[0010] An end portion, on the side of the shield shell
140, of the shield net 150 is fitted with the outer surface
of an end cylindrical portion 141 of the shield shell 140
and fixed to the cylindrical portion 141 by a shield ring
160 which is fitted with the cylindrical portion 141 from
outside the shield net 150.
[0011] The space around the metal fitting 110 in the
terminal housing hole 121 of the connector housing 120
is filled with the resin molded member 130, whereby the
metal fitting 110 is fixed to the connector housing 120.

[0012] As shown in Fig. 4, when the screwing plate
portion 111 which is fixed to the connector housing 120
by the resin molded member 130 is positioned with re-
spect to the terminal stage 210, the connector housing
120 itself is positioned being fitted into a cylindrical por-
tion 511 of a device-side shield shell 510.

Prior Art Documents

Patent Documents

[0013] document 1: JP-A-2008-258070

Summary of the Invention

Problems to be Solved by the Invention

[0014] Incidentally, in the connector 100 disclosed in
Patent document 1, in a state that the connector housing
120 is positioned by the cylindrical portion 511 of the
device-side shield shell 510, in general a gap S1 is
formed between the screwing plate portion 111 and the
terminal stage 210.
[0015] Therefore, when the screwing plate portion 111
is fastened to the terminal stage 210 with the bolt 410, a
bending displacement occurs in the screwing plate por-
tion 111 in the fastening direction (indicated by arrow Y1
in Fig. 4). The bending displacement of the screwing plate
portion 111 causes bending stress or shearing stress in
the resin molded member 130 and the connector housing
120 which are in contact with each other in the bending
direction of the screwing plate portion 111.
[0016] If the gap S1 between the screwing plate portion
111 and the terminal stage 210 is large and hence the
bending displacement occurring in the screwing plate
portion 111 at the time of fastening is large, the resin
molded member 130 and the connector housing 120 re-
ceive so high stress that a crack may develop in the resin
molded member 130 or the connector housing 120.
[0017] One measure for preventing the above problem
would be to increase the dimensional accuracy levels of
the components of the connector 100 so that the gap S1
between the screwing plate portion 111 and the terminal
stage 210 becomes small. However, the increase of the
dimensional accuracy levels oaf the components of the
connector 100 leads to another problem such as increase
in the manufacturing costs of the components.
[0018] An object of the present invention, which relates
to solving of the above problem, is to provide a connector
which can prevent, at a low cost, a phenomenon that a
crack develops in a resin molded member to which a
screwing plate portion of a terminal fitting is fixed due to
a bending displacement of the screwing plate portion that
is caused by fastening force of the screwing when the
screwing plate portion is screwed to a terminal stage.

1 2 
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Means for Solving the Problems

[0019] The above-mentioned object of the invention is
attained by the following configurations:

(1) A connector comprising:

a terminal fitting that includes, at one end, a
screwing plate portion to be screwed to a mating
terminal stage and includes, at the other end, a
wire connection portion to which an electric wire
is connected;
a connector housing configured by a resin mold-
ed member which is molded integrally with the
terminal fitting and the electric wire; and
a shield shell disposed outside the connector
housing,
wherein a plate portion fixing portion, to which
an outer surface of the screwing plate portion is
fixed, of the connector housing is formed with a
terminal escape space which is positioned ad-
jacent to the screwing plate portion on a desti-
nation side in a direction of fastening from the
screwing plate portion to the terminal stage, the
terminal escape space permitting a bending dis-
placement of the screwing plate portion in the
fastening direction.

(2) The connector according to item (1), wherein an
outer circumferential surface of the connector hous-
ing is provided with a ring-shaped waterproof mem-
ber.

[0020] In the configuration of item (1), when the screw-
ing plate portion is fastened to the mating terminal stage
with a bolt, a bending displacement occurs in the screw-
ing plate portion in the fastening direction. However, the
plate portion fixing portion, to which an outer surface of
the screwing plate portion is fixed, of the connector hous-
ing is formed with the terminal escape space adjacent to
the screwing plate portion on the destination side in the
direction of its fastening to the terminal stage. The termi-
nal escape space permits a bending displacement of the
screwing plate portion in the fastening direction.
[0021] Therefore, even when a bending displacement
occurs in the screwing plate portion in the fastening di-
rection, the screwing plate portion exerts no bending
stress or shearing stress in the fastening direction on the
plate portion fixing portion of the connector housing.
[0022] Therefore, when the screwing plate portion of
the terminal fitting is screwed to the terminal stage, a
phenomenon can be prevented that a crack develops in
the connector housing due to a bending displacement of
the screwing plate portion that is caused by fastening
force of the screwing.
[0023] Furthermore, since the plate portion fixing por-
tion of the connector housing is formed with the terminal
escape space for permitting bending displacement of the

screwing plate portion, it is not necessary to reduce the
gap between the screwing plate portions and the terminal
stage which causes occurrence of a bending displace-
ment. In other words, it is not necessary to increase the
accuracy of the components which leads to cost in-
crease, to reduce the gap between the screwing plate
portion and the terminal stage.
[0024] Therefore, a phenomenon that a crack devel-
ops in the connector housing to which the screwing plate
portion is fixed can be prevented at a low cost.
[0025] According to the configuration of item (2), the
waterproofness is not impaired even if the connector
housing is fixed in an inclined manner at the time of fas-
tening with a bolt.

Brief Description of the Drawings

[0026]

[Fig. 1] Fig. 1 is a perspective view of a connector
according to an embodiment of the present inven-
tion.
[Fig. 2] Fig. 2 is a front view of the connector shown
in Fig. 1.
[Fig. 3] Fig. 3 is a sectional view taken along line A-
A in Fig. 2.
[Fig. 4] Fig. 4 is a vertical sectional view showing the
structure of a conventional connector.

Mode for Carrying out the Invention

[0027] A connector according to an embodiment of the
present invention will be hereinafter described in detail
with reference to the drawings.
[0028] Figs. 1-3 show the connector according to the
embodiment of the invention. Fig. 1 is a perspective view
of the connector according to the embodiment of the in-
vention. Fig. 2 is a front view of the connector shown in
Fig. 1. Fig. 3 is a sectional view taken along line A-A in
Fig. 2.
[0029] The connector 1 according to the embodiment
is equipped with plural (in this embodiment, two) terminal
fittings 10, a connector housing 30 (resin molded mem-
ber) to which the terminal fittings 10 are fixed, and a metal
shield shell 20 (21, 22) which is disposed outside the
connector housing.
[0030] Each terminal fitting 10 which is a member
formed by pressing a metal plate has a screwing plate
portion 11 at one end and a wire connection portion 12
at the other end.
[0031] The screwing plate portion 11 is a flat-plate-like
portion to be screwed to a mating terminal stage 40. The
screwing plate portion 11 is fastened to the terminal stage
40 with a bolt 410. The terminal stage 40 is a metal stage
to which the screwing plate portion 11 is to be connected
conductively. The screwing plate portion 11 is fastened
to the terminal stage 40 with the bolt 410 and thereby
connected to the terminal stage 40 electrically and me-

3 4 



EP 2 712 031 A1

4

5

10

15

20

25

30

35

40

45

50

55

chanically.
[0032] The wire connection portion 12 is a portion to
which a conductor 51 of an electric wire 50 is connected
conductively.
[0033] Although not shown in any drawing, a portion,
located outside the connector housing 30, of the electric
wire 50 is covered with a tube-like shield net (not shown)
to shield the electric wire 50 electromagnetically from the
outside.
[0034] The shield shell 20 has a first shell 21 which
constitutes a rear outer wall and a second shell 22 which
constitutes a front outer wall. The first shell 21 and the
second shell 22 combined together when fastened with
bolts 71, and thereby define a space in which the con-
nector housing 30 is housed.
[0035] The shield shell 20, which is formed by combin-
ing the first shell 21 and the second shell 22 together,
has a cylindrical portion 24 in which the electric wires 50
connected to the terminal fittings 10 are inserted. The
cylindrical portion 24 is covered with end portions of the
shield nets with which the electric wires 50 are covered.
The end portions of the shield nets with which the cylin-
drical portion 24 is covered are fixed to the outer circum-
ferential surface of the cylindrical portion 24 by a shield
ring 26 which is attached to the outer circumferential sur-
face of the cylindrical portion 24.
[0036] In the shield ring 26, a ring structure for fasten-
ing the outer circumferential surface of the cylindrical por-
tion 24 is formed by combining two divisional halves to-
gether with bolts 72.
[0037] The connector housing 30 is an insulative resin
molded member which fixes the terminal fittings 10 and
the electric wires 50 when molded integrally with the ter-
minal fittings 10 and the electric wires 50.
[0038] In the embodiment, the connector housing 30
has a plate portion fixing portion 31 with which a space
around the screwing plate portions 11 are filled to fix prox-
imal outer surfaces of the screwing plate portions 11 and
a wire-side fixing portion 32 with which a space around
the wire connection portions 12 are filled to fix the wire
connection portions 12 and end portions of the electric
wires 50.
[0039] The outer circumferential surface of the plate
portion fixing portion 31 is formed with a groove 74 to
which a waterproof member 76 (ring-shaped packing) is
attached. When the connector housing 30 is fitted into a
connector-40-side connector fitting portion, the water-
proof member 76 comes into pressure contact with the
connector fitting portion in a liquid-tight manner, whereby
waterproofness is assured.
[0040] Therefore, waterproofness is not impaired even
if the connector housing 30 is fixed in an inclined manner
at the time of fastening with the bolts 410.
[0041] In the embodiment, the plate portion fixing por-
tion 31 of the connector housing 30 is formed with termi-
nal escape spaces 31a adjacent to the respective screw-
ing plate portions 11 on the destination side in the direc-
tion of their fastening to the terminal stages 40 (i.e., in

the direction indicated by arrow Y2 in Fig. 3). Each ter-
minal escape space 31a is a space for permitting a bend-
ing displacement of the screwing plate portion 11 in the
fastening direction.
[0042] Furthermore, in the embodiment, a housing
connection portion 60 is provided. When as shown in Fig.
3 the screwing plate portions 11 are positioned with re-
spect to the terminal stages, the housing connection por-
tion 60 is fitted with a lock fitting portion (not shown) which
is provided on the side of the terminal stages 40 and
thereby prevents the connector housing 30 from coming
off.
[0043] In the above-described connector 1 according
to the embodiment, when the screwing plate portions 11
are fastened to the mating terminal stages 40 with the
bolts 410, a bending displacement occurs in each screw-
ing plate portion 11 in the fastening direction by an
amount corresponding to a gap S2 (see Fig. 3) between
the screwing plate portion 11 and the terminal stage 40.
However, the plate portion fixing portion 31, to which out-
er surfaces of the screwing plate portions 11 are fixed,
of the connector housing 30 is formed with the terminal
escape spaces 31a adjacent to the respective screwing
plate portions 11 on the destination side in the direction
of their fastening to the terminal stages 40. Each terminal
escape space 31a permits a bending displacement of
the screwing plate portion 11 in the fastening direction.
[0044] Therefore, even when a bending displacement
occurs in each screwing plate portion 11 in the fastening
direction, the screwing plate portion 11 exerts no bending
stress or shearing stress in the fastening direction on the
plate portion fixing portion 31 of the connector housing
30.
[0045] Therefore, when the screwing plate portions 11
of the terminal fittings 10 are screwed to the terminal
stages 40, a phenomenon can be prevented that a crack
develops in the connector housing 20 due to a bending
displacement of a screwing plate portion 11 that is caused
by fastening force of the screwing.
[0046] Furthermore, since in the embodiment the plate
portion fixing portion 31 of the connector housing 30 is
formed with the terminal escape spaces 31 a for permit-
ting bending displacements of the screwing plate portions
11, it is not necessary to reduce the gaps S2 between
the screwing plate portions 11 and the terminal stages
40 which cause occurrence of bending displacements.
In other words, it is not necessary to increase the accu-
racy of the components which leads to cost increase, to
reduce the gaps S2 between the screwing plate portions
11 and the terminal stages 40.
[0047] Therefore, development of a crack in the con-
nector housing 30 to which the screwing plate portions
11 are fixed can be prevented at a low cost.
[0048] In the above-described connector 1 according
to the embodiment, when the screwing plate portions 11
of the terminal fittings 10 are screwed to the mating ter-
minal stages 40, a bending displacement of each screw-
ing plate portion 11 that is caused by fastening force of
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the screwing is within the terminal escape space 31a and
hence no load is exerted on the housing connection por-
tion 60 due to bending displacements of the screwing
plate portions 11.
[0049] Therefore, it is not necessary to increase the
strength of the housing connection portion 60 to endure
a load that is caused by bending displacements of the
screwing plate portions 11. Thus, the housing connection
portion 60 can be reduced in size and weight.
[0050] The connector according to the invention is not
limited to the above-described one according to the em-
bodiment, and modifications, improvements, etc. can be
made as appropriate.
[0051] For example, the housing connection portion
which is fitted with the terminal-stage-side lock fitting por-
tion (not shown) and thereby prevents the connector
housing from coming off need not always be provided in
the resin molded member, and may be formed integrally
with the connector housing.
[0052] The invention is not limited the above embodi-
ment, and modifications, improvements, etc. can be
made as appropriate. And the material, shape, dimen-
sions, numerical values, form, number, location, etc. of
each constituent element (or each set of constituent el-
ements) of the embodiment are arbitrary and are not re-
stricted as long as the invention can be implemented.
[0053] Although the invention has been described in
detail by referring to the particular embodiment, it is ap-
parent to those skilled in the art that various changes and
modifications are possible without departing from the
spirit and scope of the invention.
[0054] The present application is based on Japanese
Patent Application No. 2011-112285 filed on May 19,
2011, the disclosure of which is incorporated herein by
reference.
[0055] The features of the above-described connector
according to the embodiment of the invention are sum-
marized below in a simplified manner as items [1] and [2]:

[1] A connector (1) comprising:

a terminal fitting (10) that includes, at one end,
a screwing plate portion (11) to be screwed to a
mating terminal stage (40) and includes, at the
other end, a wire connection portion (12) to
which an electric wire (50) is connected;
a connector housing (30) configured by a resin
molded member which is molded integrally with
the terminal fitting (10) and the electric wire (50);
and
a shield shell (20) disposed outside the connec-
tor housing (30),
wherein a plate portion fixing portion (31), to
which an outer surface of the screwing plate por-
tion (11) is fixed, of the connector housing (30)
is formed with a terminal escape space (31 a)
which is positioned adjacent to the screwing
plate portion (11) on a destination side in a di-

rection of fastening from the screwing plate por-
tion to the terminal stage (40), the terminal es-
cape space (31a) permitting a bending displace-
ment of the screwing plate portion (11) in the
fastening direction.

[2] The connector according to the above [1], wherein
an outer circumferential surface of the connector
housing (30) is provided with a ring-shaped water-
proof member (76).

Industrial Applicability

[0056] In the connector according to the embodiment,
when the screwing plate portions are fastened to the mat-
ing terminal stages with bolts, a bending displacement
occurs in each screwing plate portion in the fastening
direction. However, the plate portion fixing portion, to
which outer surfaces of the screwing plate portions are
fixed, of the connector housing is formed with the terminal
escape spaces adjacent to the respective screwing plate
portions on the destination side in the direction of their
fastening to the terminal stages. Each terminal escape
space permits a bending displacement of the screwing
plate portion in the fastening direction.
[0057] Therefore, even when a bending displacement
occurs in each screwing plate portion in the fastening
direction, the screwing plate portion is allowed to be bent
and displaced in the terminal escape space and hence
exerts no bending stress or shearing stress in the fas-
tening direction on the plate portion fixing portion of the
connector housing.
[0058] Furthermore, it is not necessary to reduce the
gaps between the screwing plate portions and the termi-
nal stages which cause occurrence of bending displace-
ments of the screwing plate portions by increasing the
accuracy of the components.
[0059] Therefore, a phenomenon that a crack devel-
ops in the connector housing due to bending displace-
ments of the screwing plate portions that are caused by
fastening force of screwing can be prevented at a low
cost. Description of Symbols
[0060]

1: Connector
10: Terminal fitting
11: Screwing plate portion
12: Wire connection portion
20((21, 22): Shield shell
30: Connector housing
31: Plate portion fixing portion
31a: Terminal escape space
40: Terminal stage
60: Housing connection portion
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Claims

1. A connector comprising:

a terminal fitting that includes, at one end, a
screwing plate portion to be screwed to a mating
terminal stage and includes, at the other end, a
wire connection portion to which an electric wire
is connected;
a connector housing configured by a resin mold-
ed member which is molded integrally with the
terminal fitting and the electric wire; and
a shield shell disposed outside the connector
housing,
wherein a plate portion fixing portion, to which
an outer surface of the screwing plate portion is
fixed, of the connector housing is formed with a
terminal escape space which is positioned ad-
jacent to the screwing plate portion on a desti-
nation side in a direction of fastening from the
screwing plate portion to the terminal stage, the
terminal escape space permitting a bending dis-
placement of the screwing plate portion in the
fastening direction.

2. The connector according to claim 1, wherein an outer
circumferential surface of the connector housing is
provided with a ring-shaped waterproof member.
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