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(54) CONNECTOR AND PACKAGE

(57) A connector and a package body that can be
transported without exposing a filler to the outside and
can stably deliver predetermined performance during
use are provided. A connector (10) comprises: a pair of
a first fitting object (16) and a second fitting object (30);
a first opening (29) and a second opening (44) formed
respectively in the first fitting object (16) and the second
fitting object (30) and opened to a fitting side; and a filler

(70) provided inside at least one fitting object of the first
fitting object (16) and the second fitting object (30),
wherein, before the first fitting object (16) and the second
fitting object (30) are fitted together, the filler (70) is lo-
cated inside of an opening of a corresponding fitting ob-
ject, and an end surface of the second fitting object (30)
on the fitting side forms a plane.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Japanese Patent Application No. 2017-103019 filed
on May 24, 2017, the entire disclosure of which is incor-
porated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a connector
and a package body for packing the connector.

BACKGROUND

[0003] A conventionally known connector has the fol-
lowing structure: A filler is provided on each of a pair of
fitting objects to be fitted together, thus protecting a con-
tact portion in a corresponding contact from entry of ex-
ternal foreign matter such as water or dust when the pair
of fitting objects are fitted together.
[0004] For example, PTL 1 discloses a connector that
has a drip-proof structure by causing a pair of elastic
annular members of a grommet to adhere to each other
when fitting a cover and a main body together.

CITATION LIST

Patent Literature

[0005] PTL 1: JP 3028988 B2

SUMMARY

(Technical Problem)

[0006] However, in the case where a filler is provided
on each of a pair of fitting objects before fitting, the filler
may come into contact with an external component or
foreign matter during operation or transportation. This
can cause the filler to be deformed into an unintended
shape or cause foreign matter to adhere to the surface,
rendering predetermined performance unobtainable. If
the filler is exposed to external light, the properties of the
filler are likely to change. Accordingly, to protect the filler
particularly during transportation, a connector and a
package body that can prevent the filler from coming into
contact with an external component or foreign matter and
prevent the filler from being exposed to external light are
desired.
[0007] It would therefore be desirable to provide a con-
nector that can be transported without exposing a filler
to the outside and can stably deliver predetermined per-
formance during use, and a package body for the con-
nector.

(Solution to Problem)

[0008] To solve the problem stated above, a connector
according to a first aspect is a connector comprising: a
pair of a first fitting object and a second fitting object; a
first opening and a second opening formed respectively
in the first fitting object and the second fitting object and
opened to a fitting side; and a filler provided inside at
least one fitting object of the first fitting object and the
second fitting object, wherein, before the first fitting object
and the second fitting object are fitted together, the filler
is located inside of an opening of a corresponding fitting
object, and an end surface of the second fitting object on
the fitting side forms a plane.
[0009] A connector according to a second aspect may
comprise a connection portion connecting the first fitting
object and the second fitting object, wherein the end sur-
face of the second fitting object on the fitting side and a
surface of the connection portion form a common first
plane.
[0010] In a connector according to a third aspect, the
first fitting object may protrude in a direction opposite to
a protruding direction of the second fitting object with
respect to the first plane.
[0011] In a connector according to a fourth aspect, the
filler may be provided inside each of the first fitting object
and the second fitting object.
[0012] In a connector according to a fifth aspect, one
fitting object of the first fitting object and the second fitting
object may include a contact having an electrically con-
ductive portion, and before the first fitting object and the
second fitting object are fitted together, the contact may
be located inward from an end of the fitting object on the
fitting side.
[0013] In a connector according to a sixth aspect, the
electrically conductive portion may be a press-contact
groove, and when the first fitting object and the second
fitting object are fitted together, the contact may clamp a
core wire of each of at least two cables by the press-
contact groove to bring the at least two cables into con-
duction with each other.
[0014] To solve the problem stated above, a package
body according to a seventh aspect is a package body
for packing any of the connectors described above in a
state before the first fitting object and the second fitting
object are fitted together, the package body being light
blocking, and comprising a cover surface that faces the
filler provided inside the corresponding fitting object and
covers the corresponding opening in a state in which the
connector is packed in the package body.
[0015] A package body according to an eighth aspect
may comprise a support surface that supports the end
surface of the second fitting object on the fitting side in
a state in which the connector is packed in the package
body.
[0016] In a package body according to a ninth aspect,
the support surface may support a common first plane
formed by the end surface of the second fitting object on
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the fitting side and a surface of a connection portion con-
necting the first fitting object and the second fitting object.
[0017] In a package body according to a tenth aspect,
the cover surface that covers the second opening and
the support surface may form a common second plane.
[0018] A package body according to an eleventh as-
pect may comprise a recess recessed from the support
surface in a stepwise manner, wherein the first fitting ob-
ject is contained in the recess.
[0019] In a package body according to a twelfth aspect,
the cover surface that covers the first opening may be
formed by an inner surface of the recess, and a spacing
between the cover surface and the support surface may
be approximately same as a spacing between an end of
the first fitting object on the fitting side and the end surface
of the second fitting object on the fitting side.

(Advantageous Effect)

[0020] A connector and a package body according to
an embodiment of the present disclosure can be trans-
ported without exposing a filler to the outside and can
stably deliver predetermined performance during use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In the accompanying drawings:

FIG. 1 is a perspective view of a connector, a first
cable, and a second cable according to an embodi-
ment when an insulation housing is in an expanded
state;
FIG. 2 is a sectional view along arrow II-II in FIG. 1;
FIG. 3 is an enlarged perspective view of a first split
housing in a state in which a relay contact is not fitted;
FIG. 4 is an enlarged perspective view of a second
split housing;
FIG. 5 is a perspective view of the whole insulation
housing in a state in which the relay contact is not
fitted;
FIG. 6 is a perspective view of the relay contact in
isolation;
FIG. 7 is a perspective view of the connector, the
first cable, and the second cable in a stage in which
the insulation housing transitions from the expanded
state to a locked state;
FIG. 8 is a perspective view of the connector, the
first cable, and the second cable when the insulation
housing is in the locked state;
FIG. 9 is a sectional view along arrow IX-IX in FIG. 8;
FIG. 10 is a perspective view illustrating a state in
which the insulation housing in the expanded state
is loaded with a filler;
FIG. 11 is a sectional view illustrating the locked state
of the connector loaded with the filler and corre-
sponding to FIG. 9;
FIG. 12 is a sectional view along arrow XII-XII in FIG.
8 and illustrating the locked state of the connector

loaded with the filler;
FIG. 13 is a perspective view of a package body il-
lustrating the connector according to the embodi-
ment in a contained state;
FIG. 14 is a perspective view of a base forming the
package body in isolation; and
FIG. 15 is a sectional view along arrow XV-XV in
FIG. 13.

DETAILED DESCRIPTION

[0022] An embodiment of the present disclosure will
be described hereinafter with reference to attached draw-
ings. The directions such as front, back, right, left, up,
and down in the following description are based on the
directions of the arrows in the drawings.

(Connector)

[0023] The structure of a connector 10 in a state in
which a filler 70 is not loaded will be mainly described
below.
[0024] FIG. 1 is a perspective view of a connector 10,
a first cable 60, and a second cable 65 according to an
embodiment when an insulation housing 15 is in an ex-
panded state. FIG. 2 is a sectional view along arrow II-II
in FIG. 1. The connector 10 according to this embodiment
includes the insulation housing 15 and a relay contact 50
(contact) as main structural elements.
[0025] The insulation housing 15 is, for example, a
molded component made of an insulating synthetic resin
material. The insulation housing 15 includes a first split
housing 16 (first fitting object) and a second split housing
30 (second fitting object). The insulation housing 15 in-
cludes first connection portions 46 and second connec-
tion portions 47 (connection portions) as a connection
that connects the first split housing 16 and the second
split housing 30. The insulation housing 15 includes the
first split housing 16, the second split housing 30, the first
connection portions 46, and the second connection por-
tions 47, which are integrally formed.
[0026] The relay contact 50 is provided, for example,
in the first split housing 16. As illustrated in FIG. 2, before
the first split housing 16 and the second split housing 30
are fitted together, the relay contact 50 is located in the
first split housing 16 inward from the upper end (the end
on the fitting side) of the first split housing 16. For exam-
ple, the relay contact 50 is located in the first split housing
16 inward from the tip of a first locking portion 25 of the
first split housing 16 (described later). In other words, the
upper end of the relay contact 50 is lower than the upper
end of the first locking portion 25.
[0027] FIG. 3 is an enlarged perspective view of the
first split housing 16 in a state in which the relay contact
50 is not fitted. The structure of the first split housing 16
will be described in detail below, with reference to FIG. 3.
[0028] The outer peripheral edges of one surface (the
upper surface in FIG. 3) of the first split housing 16 in the
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thickness direction are formed by an outer peripheral wall
17. The part of the first split housing 16 on the inner pe-
ripheral side of the outer peripheral wall 17 is formed by
an inner peripheral recess 17a that is recessed down-
ward from the upper surface of the first split housing 16
in a stepwise manner. The bottom surface of the inner
peripheral recess 17a is formed by an inner peripheral
first facing surface 17b that is a plane parallel to the upper
surface of the first split housing 16. The central part on
the inner peripheral side of the inner peripheral first facing
surface 17b is formed by a central first recess 17c that
is recessed downward from the inner peripheral first fac-
ing surface 17b in a stepwise manner. The bottom sur-
face of the central first recess 17c is formed by a central
first facing surface 17d that is a plane parallel to the inner
peripheral first facing surface 17b. The central first recess
17c and the central first facing surface 17d form a contact
mounting groove 18. The contact mounting groove 18
has a fixed portion 18a, and an intermediate projection
18b that is located in the middle of the fixed portion 18a
in the right-left direction to narrow the front-back width of
the fixed portion 18a and delimit the fixed portion 18a
into a pair of right and left fixed portions. A positioning
protrusion 18c having an approximately cylindrical shape
protrudes from the bottom surface (central first facing
surface 17d) of the pair of fixed portions 18a.
[0029] The outer peripheral wall 17 of the first split
housing 16 has a pair of first cable mounting grooves 19
that are located on the front and back sides of one fixed
portion 18a and are colinear. The outer peripheral wall
17 of the first split housing 16 also has a pair of second
cable mounting grooves 20 that are located on the front
and back sides of the other fixed portion 18a and are
colinear. The second cable mounting grooves 20 are par-
allel to the first cable mounting grooves 19. The front
shape of the first cable mounting grooves 19 and the
second cable mounting grooves 20 is semi-circular. A
pair of slopes 19a that are inclined toward the outside in
the downward direction from the deepest bottom surfac-
es of the pair of first cable mounting grooves 19 are pro-
vided at the front and back surfaces of the outer periph-
eral wall 17 of the first split housing 16. Likewise, a pair
of slopes 20a that are inclined toward the outside in the
downward direction from the deepest bottom surfaces of
the pair of second cable mounting grooves 20 are pro-
vided at the front and back surfaces of the outer periph-
eral wall 17 of the first split housing 16. Platelike lid por-
tions 21 and 22 extending in the front-back direction from
a position below the front and back slopes 19a and 20a
are provided at the front and back surfaces of the outer
peripheral wall 17 of the first split housing 16. Facing
surfaces 21a and 22a of the lid portions 21 and 22 are
at the same height as the lowest parts of the slopes 19a
and 20a.
[0030] A pair of first locking portions 25 having elastic-
ity are formed at the right and left side surfaces of the
outer peripheral wall 17 of the first split housing 16. A
pair of recesses 25a are formed between each first lock-

ing portion 25 and the front and back surfaces of the outer
peripheral wall 17. Each first locking portion 25 has a first
locking protrusion 26 protruding outward from the side
surface of the first split housing 16. Each first locking
protrusion 26 extends in the front-back direction. Each
first locking protrusion 26 has a slope 26a that is inclined
toward the outside of the first split housing 16 in the down-
ward direction. Each first locking portion 25 has a slope
26b that is formed at the upper edge of the inner surface
and inclined toward the inside of the first split housing 16
in the downward direction.
[0031] The first split housing 16 has a first opening 29
which opens to the fitting side, i.e. an upward opening.
The first opening 29 is bordered by the outer peripheral
wall 17 and faces the inner peripheral first facing surface
17b and the central first facing surface 17d.
[0032] FIG. 4 is an enlarged perspective view of the
second split housing 30. The structure of the second split
housing 30 will be described in detail below, with refer-
ence to FIG. 4.
[0033] An outer peripheral wall 31 protrudes at the out-
er peripheral edges of one surface (the upper surface in
FIG. 4) of the second split housing 30 in the thickness
direction. The part of the second split housing 30 on the
inner peripheral side of the outer peripheral wall 31 is
formed by an inner peripheral recess 31a that is recessed
from the upper edges of the outer peripheral wall 31 in a
stepwise manner. The bottom surface of the inner pe-
ripheral recess 31a is formed by an inner peripheral sec-
ond facing surface 31b that is a plane parallel to the upper
surface of the second split housing 30. A cable pressing
protrusion 32 having a pair of a first pressing groove 32a
and a second pressing groove 32b on the right and left
sides and U-shaped in cross section is formed at the
inner peripheral second facing surface 31b. The cable
pressing protrusion 32 has a central protrusion 32c and
protrusions 32d and 32e on the right and left sides. The
first pressing groove 32a is formed between the central
protrusion 32c and the protrusion 32d. The second press-
ing groove 32b is formed between the central protrusion
32c and the protrusion 32e.
[0034] Cable support arm portions 35 and 36 protrude
from the front and back surfaces of the second split hous-
ing 30. First cable holding grooves 35a and 36a and sec-
ond cable holding grooves 35b and 36b are formed on
the upper surfaces of the cable support arm portions 35
and 36. The front end part and the back end part of the
first cable holding groove 35a in the cable support arm
portion 35 at the front are formed by a pair of protrusion
parts 37a separated right and left by a gap, and the front
end part and the back end part of the first cable holding
groove 36a in the cable support arm portion 36 at the
back are formed by a pair of protrusion parts 38a sepa-
rated right and left by a gap. Likewise, the front end part
and the back end part of the second cable holding groove
35b in the cable support arm portion 35 at the front are
formed by a pair of protrusion parts 37b separated right
and left by a gap, and the front end part and the back
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end part of the second cable holding groove 36b in the
cable support arm portion 36 at the back are formed by
a pair of protrusion parts 38b separated right and left by
a gap. The pairs of protrusion parts 37a, 38a, 37b, and
38b, in particular the outer protrusion parts on the right
and left sides of the cable support arm portions 35 and
36, elastically flex in the right-left direction, and the spac-
ing between the adjacent protrusion parts is variable.
Claw portions facing each other protrude from the lower
end of the front and back ends of each of the pairs of
protrusion parts 37a, 38a, 37b, and 38b.
[0035] The first cable holding grooves 35a and 36a and
the second cable holding grooves 35b and 36b have a
depth sufficient to insert and hold the first cable 60 and
the second cable 65 for the whole diameter (i.e. the whole
diameter can fit in). The first cable holding grooves 35a
and 36a respectively have slopes 35e and 36e that are
inclined upward in the outward direction. When the first
cable 60 is inserted and held in the first cable holding
grooves 35a and 36a, the corresponding cable parts of
the first cable 60 are inclined obliquely in the vertical di-
rection along the slopes 35e and 36e of the first cable
holding grooves 35a and 36a, as illustrated in FIG. 1.
Likewise, the second cable holding grooves 35b and 36b
respectively have slopes 35f and 36f, and the second
cable 65 is inserted and held in the second cable holding
grooves 35b and 36b in the same manner as the first
cable 60.
[0036] A pair of anti-dropout protrusions 35c and a pair
of anti-dropout protrusions 36c are provided near the
openings in the upper part of the front and back ends of
the first cable holding grooves 35a and 36a (i.e. the facing
surfaces of the protrusion parts 37a and 38a). Likewise,
a pair of anti-dropout protrusions 35d and a pair of anti-
dropout protrusions 36d are provided near the openings
in the upper part of the front and back ends of the second
cable holding grooves 35b and 36b (i.e. the facing sur-
faces of the protrusion parts 37b and 38b). The anti-drop-
out protrusions 35c, 36c, 35d, and 36d allow the first ca-
ble 60 and the second cable 65 to be inserted respectively
into the first cable holding grooves 35a and 36a and the
second cable holding grooves 35b and 36b. Here, the
pairs of protrusion parts 37a and 38a and the pairs of
protrusion parts 37b and 38b flex so as to widen the spac-
ing in the right-left direction (the spacing of each of the
pairs of anti-dropout protrusions 35c, 36c, 35d, and 36d).
[0037] When the first cable 60 and the second cable
65 are inserted into the first cable holding grooves 35a
and 36a and the second cable holding grooves 35b and
36b, the pairs of anti-dropout protrusions 35c and 36c
clamp the first cable 60 and the pairs of anti-dropout pro-
trusions 35d and 36d clamp the second cable 65. The
pairs of protrusion parts 37a and 38a and the pairs of
protrusion parts 37b and 38b elastically flex in a direction
which narrows the spacing in the right-left direction.
Hence, the pairs of protrusion parts 37a and 38a and the
pairs of protrusion parts 37b and 38b allow the first cable
60 and the second cable 65 inserted respectively in the

first cable holding grooves 35a and 36a and the second
cable holding grooves 35b and 36b to move in the cable
extending direction, while applying resistance. At the
same time, the pairs of protrusion parts 37a and 38a and
the pairs of protrusion parts 37b and 38b function as re-
tainers by applying resistance to a force which attempts
to separate the first cable 60 and the second cable 65
from the first cable holding grooves 35a and 36a and the
second cable holding grooves 35b and 36b, thus pre-
venting the first cable 60 and the second cable 65 from
coming out easily, while allowing the first cable 60 and
the second cable 65 to separate from the first cable hold-
ing grooves 35a and 36a and the second cable holding
grooves 35b and 36b when subjected to at least a pre-
determined external force. This retention function is
maintained even if the second split housing 30 is turned
upside down.
[0038] A pair of second locking portions 39 are formed
on the right and left side surfaces of the outer peripheral
wall 31 of the second split housing 30. The pair of second
locking portions 39 are each formed on the inner surface
of the second split housing 30. Each second locking por-
tion 39 has a second locking protrusion 40 protruding
inward from the side surface of the second split housing
30. A pair of projection walls 41 extending in the up-down
direction are formed at the front and back ends of each
second locking portion 39. Each second locking protru-
sion 40 has an approximately rectangular parallelepiped
shape and is formed on the inner surface of the second
split housing 30 so as to extend between the pair of pro-
jection walls 41. Each second locking protrusion 40 ex-
tends in the front-back direction.
[0039] The end surface on the fitting side, i.e. the upper
surface, of the second split housing 30 is planar. The
second split housing 30 has a second opening 44 which
opens to the fitting side, i.e. an upward opening. The
second opening 44 is bordered by the outer peripheral
wall 31 and faces the inner peripheral second facing sur-
face 31b. Since the upper surface of the outer peripheral
wall 31 is planar, the second opening 44 is also planar.
[0040] FIG. 5 is a perspective view of the whole insu-
lation housing 15 in a state in which the relay contact 50
is not fitted.
[0041] The first split housing 16 and the second split
housing 30 are connected by a pair of the first connection
portions 46 at the front and the back linearly extending
from the first split housing 16 side, a pair of the second
connection portions 47 at the front and the back linearly
extending from the second split housing 30 side, and
bendable portions 48. The bendable portions 48 connect
the first connection portions 46 and the second connec-
tion portions 47. In an expanded state, the pair of first
connection portions 46 at the front and the back and the
pair of second connection portions 47 at the front and
the back are situated in the same plane.
[0042] As illustrated in FIGS. 2 and 5, the bendable
portions 48 are thinner than the first connection portions
46 and the second connection portions 47 at the front
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and the back. The first connection portions 46 and the
second connection portions 47 at the front and the back
can be (easily) valley-folded (bent in the direction in which
the first split housing 16 and the second split housing 30
approach each other) in FIGS. 1, 5, etc., with the bend-
able portions 48 extending in the front-back direction as
a folding line. The first connection portions 46 have lower
bending rigidity than the second connection portions 47.
[0043] In the expanded state illustrated in FIGS. 1 and
5, the first split housing 16, the first connection portions
46, the bendable portions 48, the second connection por-
tions 47, and the second split housing 30 have strength
(rigidity) sufficient to autonomously maintain this expand-
ed state.
[0044] In FIG. 5, for example, the upper surface (the
end surface on the fitting side) of the second split housing
30 and the surfaces (in particular the upper surfaces) of
the first connection portions 46 and the second connec-
tion portions 47 form a common first plane S1. The first
split housing 16 protrudes in a direction opposite to the
protruding direction of the second split housing 30, with
respect to the upper surfaces of the first connection por-
tions 46 and the second connection portions 47. The first
split housing 16 protrudes upward with respect to the first
plane S1, whereas the second split housing 30 protrudes
downward with respect to the first plane S1. More spe-
cifically, the outer peripheral wall 17 of the first split hous-
ing 16 and the outer peripheral wall 31 of the second split
housing 30 protrude in opposite directions in the up-down
direction, with respect to the first plane S1.
[0045] FIG. 6 is a perspective view of the relay contact
50 in isolation. The structure of the relay contact 50 will
be described in detail below, with reference to FIG. 6.
[0046] The relay contact 50 is obtained by forming a
thin plate of a copper alloy (e.g. phosphor bronze, beryl-
lium copper, titanium copper) or a corson copper alloy
having spring elasticity into the illustrated shape using
progressive molding (stamping). The surface of the relay
contact 50 is nickel-plated to form a base, and then tin-
copper-plated or tin-plated (or gold-plated).
[0047] The relay contact 50 integrally includes a plate-
like base piece 51 extending in the right-left direction, a
pair of platelike first cable press-contact pieces 52 pro-
truding at one end of the front and back edges of the
base piece 51 and extending in a direction orthogonal to
the base piece 51, and a pair of platelike second cable
press-contact pieces 54 protruding at the other end of
the front and back edges of the base piece 51 and ex-
tending in the direction orthogonal to the base piece 51.
A circular positioning hole 51a is formed at each of two
locations right and left in the base piece 51. The first
cable press-contact pieces 52 at the front and the back
each have a first press-contact groove 53 formed by a
slit linearly extending toward the base piece 51, and the
second cable press-contact pieces 54 at the front and
the back each have a second press-contact groove 55
formed by a slit linearly extending toward the base piece
51. The upper opening of the first press-contact groove

53 is approximately V-shaped by a tip 52a, i.e. shaped
to widen upward. The upper opening of the second press-
contact groove 55 is approximately V-shaped by a tip
54a, i.e. shaped to widen upward.
[0048] The pair of first cable press-contact pieces 52
and the pair of second cable press-contact pieces 54 at
the front and the back are respectively connected to the
base piece 51 via narrow portions (constricted portions)
52b and 54b. The spacing between the facing edges of
the first cable press-contact piece 52 and the second
cable press-contact piece 54 arranged in the right-left
direction is smaller than the spacing between the facing
edges of the narrow portion 52b and the narrow portion
54b. A play portion 51b is provided between the narrow
portion 52b and the narrow portion 54b. No other mem-
bers, such as an insulator, are between the first cable
press-contact piece 52 and the second cable press-con-
tact piece 54.
[0049] In a state in which the first split housing 16 and
the second split housing 30 are fitted together, the relay
contact 50 is in a state of being electrically connected to
the first cable 60 and the second cable 65. More specif-
ically, when fitting the first split housing 16 and the second
split housing 30 together, the relay contact 50 brings the
first cable 60 and the second cable 65 into conduction
with each other by cutting of the insulating sheaths 62
and 67 respectively by the first press-contact groove 53
and the second press-contact groove 55. At the time of
fitting, the relay contact 50 clamps core wires 61 and 66
respectively by the first press-contact groove 53 and the
second press-contact groove 55, to bring the first cable
60 and the second cable 65 into conduction with each
other.
[0050] The first cable 60 and the second cable 65 are
formed by covering the surfaces of the core wires 61 and
66 (stranded wires or single wires) made of a conductive
and flexible material (e.g. copper or aluminum) respec-
tively with the flexible and insulating tubular sheaths 62
and 67. The first cable 60 is a cable that is provided inside
a wiring object (e.g. an automobile) from the beginning
and is connected to a power source of the wiring object.
The second cable 65 is a cable that is subsequently con-
nected to the first cable 60 as an addition. One end (front
end) of the second cable 65 is connected to, for example,
an electronic device or an electrical device (e.g. a car
navigation system).
[0051] FIG. 7 is a perspective view of the connector
10, the first cable 60, and the second cable 65 in a stage
in which the insulation housing 15 transitions from the
expanded state to a locked state. FIG. 8 is a perspective
view of the connector 10, the first cable 60, and the sec-
ond cable 65 when the insulation housing 15 is in the
locked state. FIG. 9 is a sectional view along arrow IX-
IX in FIG. 8.
[0052] To assemble the connector 10 by integrating
the insulation housing 15, the relay contact 50, the first
cable 60, and the second cable 65 while electrically con-
necting the first cable 60 and the second cable 65, an
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assembly operator fits the lower part of the relay contact
50 into the contact mounting groove 18 of the first split
housing 16 in the expanded state illustrated in FIGS. 1
and 5, for example by hand. Specifically, the base piece
51 is fitted into the bottom of the contact mounting groove
18, with the intermediate projection 18b being fitted into
the play portion 51b. The base piece 51-side half part
(lower half part in FIGS. 1 and 2) of the first cable press-
contact pieces 52 is fitted into the corresponding fixed
portion 18a. The base piece 51-side half part of the sec-
ond cable press-contact pieces 54 is fitted into the cor-
responding fixed portion 18a. The pair of positioning pro-
trusions 18c of the first split housing 16 are fitted into the
pair of positioning holes 51a of the base piece 51 (see
FIGS. 2 and 9), so that the relay contact 50 is positioned
relative to the first split housing 16. When the relay con-
tact 50 is mounted in the first split housing 16, the first
press-contact grooves 53 at the front and the back are
located on an axis through the first cable mounting
grooves 19 at the front and the back, and the second
press-contact grooves 55 at the front and the back are
located on an axis through the second cable mounting
grooves 20 at the front and the back.
[0053] The assembly operator pushes the first cable
60 and the second cable 65 in against the resistance of
the anti-dropout protrusions 35c, 36c, 35d, and 36d at
the front and the back, for example by hand (see FIG.
1). Here, the protrusion parts 37a, 38a, 37b, and 38b flex
against elastic force, and widen the spacing between the
facing anti-dropout protrusions 35c, 36c, 35d, and 36d.
When the first cable 60 and the second cable 65 are
pushed respectively into the first cable holding grooves
35a and 36a and the second cable holding grooves 35b
and 36b, the spacing between the facing anti-dropout
protrusions 35c, 36c, 35d, and 36d narrows. Hence, the
first cable 60 and the second cable 65 are clamped re-
spectively between the bottom of the first cable holding
grooves 35a and 36a and the anti-dropout protrusions
35c and 36c and between the bottom of the second cable
holding grooves 35b and 36b and the anti-dropout pro-
trusions 35d and 36d. The first cable 60 and the second
cable 65 are thus movable in the cable extending direc-
tion while being subjected to resistance. This enables
positioning of the first cable 60 and the second cable 65
in the extending direction relative to the connector 10 in
the expanded state illustrated in FIGS. 1 and 2. If the first
cable 60 and the second cable 65 try to separate respec-
tively from the first cable holding grooves 35a and 36a
and the second cable holding grooves 35b and 36b, the
first cable 60 and the second cable 65 are subjected to
resistance that prevents the separation. Therefore, even
when the connector 10 is turned upside down, the first
cable 60 and the second cable 65 do not easily fall out
of the first cable holding grooves 35a and 36a and the
second cable holding grooves 35b and 36b respectively.
The first cable 60 and the second cable 65 can be sep-
arated respectively from the first cable holding grooves
35a and 36a and the second cable holding grooves 35b

and 36b, by at least a predetermined biasing force. Thus,
the connector 10 can be replaced easily, and the first
cable 60 and the second cable 65 attached to and re-
moved from the connector 10 can be changed easily.
[0054] In a state in which the first cable 60 and the
second cable 65 are arranged in the right-left direction
and fitted and held respectively in the first cable holding
grooves 35a and 36a and the second cable holding
grooves 35b and 36b, the second split housing 30 (the
second connection portions 47 at the front and the back)
is rotated about the bendable portions 48 at the front and
the back so as to approach the first split housing 16 (the
first connection portions 46 at the front and the back). As
a result, the second locking protrusions 40 on the first
split housing 16 side abut the slopes 26a of the corre-
sponding first locking protrusions 26. When the second
split housing 30 is further rotated, the second locking
protrusions 40 slide downward on the corresponding
slopes 26a, and the corresponding first locking protru-
sions 26 elastically deform in the inward direction of the
first split housing 16. The second pressing groove 32b
of the cable pressing protrusion 32 located on the second
connection portion 47 side slightly pushes the interme-
diate part of the second cable 65 into the second press-
contact grooves 55 (downward). Consequently, the in-
termediate part of the second cable 65 enters the space
between the second cable press-contact pieces 54 at the
front and the back.
[0055] The assembly operator further rotates the sec-
ond split housing 30 about the bendable portions 48 at
the front and the back such that it approaches the first
split housing 16, for example by hand. The first pressing
groove 32a of the cable pressing protrusion 32 on the
side opposite to the second connection portions 47
presses the intermediate part of the first cable 60 against
the tips 52a of the first cable press-contact pieces 52 in
the extending direction of the first press-contact grooves
53 or in a direction close to the extending direction. The
first cable 60 is thus clamped by the tips 52a and the
cable pressing protrusion 32.
[0056] After mounting the first cable 60 and the second
cable 65 in the tips 52a and 54a of the relay contact 50,
the first split housing 16 and the second split housing 30
are pressed approximately in parallel in a direction in
which the first split housing 16 and the second split hous-
ing 30 approach each other, using a general tool (e.g. a
pair of pliers) (not illustrated). Each second locking pro-
trusion 40 engages with the corresponding first locking
protrusion 26. Each projection wall 41 of the second lock-
ing portion 39 is fitted into the corresponding recess 25a.
Thus, the first split housing 16 is contained in the second
split housing 30, and the first locking portion 25 and the
second locking portion 39 engage with each other inside
the first split housing 16 and the second split housing 30
fitted together.
[0057] The cable pressing protrusion 32 further pushes
the intermediate parts of the first cable 60 and the second
cable 65 respectively into the first press-contact grooves
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53 and the second press-contact grooves 55 (toward the
bottom surface). Hence, the first cable 60 is pushed from
the tips 52a to approximately the center of the first press-
contact grooves 53. The second cable 65 is pushed from
the tips 54a to approximately the center of the second
press-contact grooves 55. Here, the direction in which
the first pressing groove 32a and the second pressing
groove 32b of the cable pressing protrusion 32 respec-
tively press the first cable 60 and the second cable 65 is
approximately parallel to the up-down direction (the ex-
tending direction of the first press-contact grooves 53
and the second press-contact grooves 55). As a result,
the inner surfaces (right and left surfaces) of the first
press-contact grooves 53 break the right and left parts
of the sheath 62 of the first cable 60, and the inner sur-
faces (right and left surfaces) of the second press-contact
grooves 55 break the right and left parts of the sheath 67
of the second cable 65. Accordingly, when the insulation
housing 15 is held in the closed state, the inner surfaces
(pair of facing surfaces) of the first press-contact grooves
53 are in contact (press contact) with both sides of the
core wire 61 uniformly and reliably, and the inner surfaces
(pair of facing surfaces) of the second press-contact
grooves 55 are in contact (press contact) with both sides
of the core wire 66 uniformly and reliably. Consequently,
the core wire 61 of the first cable 60 and the core wire
66 of the second cable 65 are in electrical conduction
with each other via the relay contact 50 in the connector
10.
[0058] Since the inner surfaces of the first press-con-
tact grooves 53 and the second press-contact grooves
55 do not press against either side of the core wires 61
and 66 too strongly, part of the core wires 61 and 66 is
prevented from being cut respectively by the first press-
contact grooves 53 and the second press-contact
grooves 55. This suppresses a decrease in the mechan-
ical strength of the core wires 61 and 66. Therefore, even
when a tensile force acts on the first cable 60 and the
second cable 65, the core wires 61 and 66 are unlikely
to be completely cut. The reliability of contact between
each of the first cable 60 and the second cable 65 and
the relay contact 50 can thus be enhanced.
[0059] When the first split housing 16 and the second
split housing 30 are held (locked) in the closed state (as
a result of being fitted together), the facing surfaces 21a
and 22a of the lid portions 21 and 22 of the first split
housing 16 block part of the openings (the upward open-
ings in FIG. 4) of the first cable holding grooves 35a and
36a and the second cable holding grooves 35b and 36b.
The first cable 60 is sandwiched between the pair of
slopes 19a of the first split housing 16 and the corre-
sponding slopes 35e and 36e of the second split housing
30, from above and below. The second cable 65 is sand-
wiched between the pair of slopes 20a of the second split
housing 30 and the corresponding slopes 35f and 36f of
the second split housing 30, from above and below.
[0060] The connector 10 in a state of being loaded with
the filler 70 will be mainly described below. The filler 70

is provided in each of the first split housing 16 and the
second split housing 30 (a first filler 70a and a second
filler 70b). When fitting the first split housing 16 and the
second split housing 30 together, the first filler 70a and
the second filler 70b may cement to each other so as to
be integral, or stick to each other to form an interface.
The filler 70 may be any material having cementing prop-
erties or sticking properties, such as a waterproof gel, a
UV curing resin, or an adhesive.
[0061] FIG. 10 is a perspective view illustrating a state
in which the insulation housing 15 in the expanded state
is loaded with the filler 70. FIG. 11 is a sectional view
illustrating the locked state of the connector 10 loaded
with the filler 70 and corresponding to FIG. 9. FIG. 12 is
a sectional view along arrow XII-XII in FIG. 8 and illus-
trating the locked state of the connector 10 loaded with
the filler 70.
[0062] In one embodiment, the filler 70 is interposed
between the inner peripheral first facing surface 17b of
the first split housing 16 and the inner peripheral second
facing surface 31b of the second split housing 30, as
illustrated in FIG. 10.
[0063] The first filler 70a provided on the inner periph-
eral first facing surface 17b of the first split housing 16 is
formed in a square tube shape surrounding the relay con-
tact 50, with its lower surface having a planar shape ap-
proximately the same as that of the inner peripheral first
facing surface 17b. The height of the first filler 70a is a
height at which the first filler 70a and the second filler
70b cement or stick to each other when the first split
housing 16 and the second split housing 30 are fitted
together.
[0064] Before the first split housing 16 and the second
split housing 30 are fitted together, the first filler 70a is
located in the first split housing 16 inward from the upper
end (the end on the fitting side) of the first split housing
16. The first filler 70a is located in the first split housing
16 inward from the tip of the first locking portion 25. In
other words, the upper surface of the first filler 70a is
lower than the upper end of the first locking portion 25.
Thus, the first filler 70a is located inside of the first open-
ing 29 in the first split housing 16.
[0065] The second filler 70b provided on the inner pe-
ripheral second facing surface 31b of the second split
housing 30 is formed in a square tube shape surrounding
the cable pressing protrusion 32, with its lower surface
having a planar shape approximately the same as that
of the inner peripheral second facing surface 31b. The
height of the second filler 70b is a height at which the
first filler 70a and the second filler 70b cement or stick to
each other when the first split housing 16 and the second
split housing 30 are fitted together.
[0066] Before the first split housing 16 and the second
split housing 30 are fitted together, the second filler 70b
is located in the second split housing 30 inward from the
upper end (the end on the fitting side) of the second split
housing 30. The second filler 70b is located in the second
split housing 30 inward from the upper surface of the
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outer peripheral wall 31 forming part of the first plane S1.
In other words, the second filler 70b is located inside of
the second opening 44.
[0067] When the connector 10 transitions from the ex-
panded state illustrated in FIG. 10 to the locked state,
the whole of the inside of the first split housing 16 and
the second split housing 30 fitted together is filled with
the filler 70, as illustrated in FIG. 11. In more detail, when
the first split housing 16 and the second split housing 30
are in the locked state, the filler 70 adheres to the inner
peripheral first facing surface 17b and the inner periph-
eral second facing surface 31b and encloses the relay
contact 50.
[0068] In the locked state, the first filler 70a and the
second filler 70b crush each other and are in one-time
compressed state so as to reliably adhere to each other.
In the case where the filler 70 is made of a material having
cementing properties, the first filler 70a and the second
filler 70b are integrated by a chemical reaction such as
hydrogen bonding. In the case where the filler 70 is made
of a material having sticking properties, the first filler 70a
and the second filler 70b form an interface and stick to
each other. Thus, the filler 70 provides a seal surrounding
the relay contact 50.
[0069] The first cable 60 and the second cable 65 ex-
tend to the outside from the relay contact 50 located in-
side the filler 70 in the locked state. The first cable 60
and the second cable 65 extend to the outside from the
press contact part in the relay contact 50 along the front-
back direction.
[0070] The filler 70 surrounds the surfaces of the
sheaths 62 and 67 of the first cable 60 and the second
cable 65 so as to adhere to the surfaces of the sheaths
62 and 67, without interfering with the electrical conduc-
tion with the relay contact 50. When the first split housing
16 and the second split housing 30 are fitted together,
the first cable 60 and the second cable 65 are located
inside the first filler 70a and the second filler 70b in a
sectional view along the fitting direction, i.e. the up-down
direction, as illustrated in FIG. 12.
[0071] The first split housing 16 and the second split
housing 30 respectively have spaces 28 and 43 into
which an excess of the filler 70 enters in the case where
the filler 70 is excessive (see FIG. 11). The spaces 28
and 43 are formed along the inner surfaces of the pair of
first locking portions 25 and are located above and below
the filler 70 in a state in which the first split housing 16
and the second split housing 30 are fitted together. Such
spaces 28 and 43 can absorb and store an excess of the
filler 70 in the locked state. The connector 10 can there-
fore suppress variations due to individual differences with
regard to, for example, the pressing forces on the first
cable 60 and the second cable 65.
[0072] The filler 70 abuts the inner surfaces of the pair
of first locking portions 25 of the first split housing 16. As
illustrated in FIG. 11, the position of an engagement sur-
face 27 between the first locking protrusion 26 and the
second locking protrusion 40 in the up-down direction is

within the width of the filler 70 in the up-down direction.
When the first split housing 16 and the second split hous-
ing 30 are fitted together, the surface of the second lock-
ing protrusion 40 abuts the outer surface of the first lock-
ing portion 25. An abutting surface 42 formed as a result
is approximately parallel to the inner surface of the first
locking portion 25 abutting the filler 70.
[0073] With the above-described structure of the filler
70, the connector 10 can effectively prevent entry of ex-
ternal foreign matter such as water or dust.
[0074] As a result of the filler 70 being located inside
of the opening of each split housing in the connector 10,
contact between the filler 70 and an external component
or foreign matter can be prevented even during operation
or transportation. Since the filler 70 is located inside, the
filler 70 is kept from coming into contact with the below-
described package body 100, and accordingly the con-
nector 10 can be packed efficiently. The connector 10
packed in the package body 100 can be transported with-
out the filler 70 being exposed to the outside. Conse-
quently, the connector 10 can stably deliver predeter-
mined performance of the filler 70 during use. The con-
nector 10 forms the first plane S1, which contributes to
more stable packing. By configuring the connector 10 so
that the upper surface of at least half of the connector 10
in the extending region of the connector 10 forms the first
plane S1, the connector 10 can be packed easily and
stably because the first plane S1 is stably supported by
the bottom surface of the package body 100. Therefore,
the filler 70 can be appropriately protected in the connec-
tor 10 even during transportation.
[0075] In the connector 10, the first split housing 16
and the second split housing 30 protrude in opposite di-
rections with respect to the first plane S1, which simplifies
packing. By containing the first split housing 16 in a re-
cess that is recessed in a stepwise manner from the bot-
tom surface of the package body 100 that supports the
first plane S1, the whole connector 10 can be packed
appropriately.
[0076] In the connector 10, the first filler 70a and the
second filler 70b are both located internally. Hence, the
two fillers 70 necessary to achieve a sufficient water-
proofing property can be protected appropriately. Such
a connector 10 can prevent adhesion of external foreign
matter such as water, dust, or oil to the filler 70, and
suppress changes in the properties of the filler 70 caused
by the external foreign matter. Thus, a predetermined
cementing force or sticking force between the first filler
70a and the second filler 70b can be maintained in the
connector 10, with it being possible to achieve an appro-
priate waterproofing property.
[0077] In the connector 10, the relay contact 50 is lo-
cated inward from the end of the first split housing 16 on
the fitting side, so that damage to the relay contact 50
caused by contact with an external component or foreign
matter can be prevented. Damage to external compo-
nents caused by contact with the relay contact 50 in the
connector 10 can also be prevented. Thus, the connector
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10 can appropriately protect the relay contact 50 and
external components.
[0078] As described above, the connector 10 can
achieve a sufficient waterproofing property, and also de-
liver excellent operability.
[0079] Since the filler 70 adheres to the first cable 60
and the second cable 65, even when the first cable 60
and the second cable 65 are shaken and bent by an ex-
ternal force exerted on the outside of the connector 10,
movement or stress caused by such bending is prevent-
ed from being transmitted to the part in press contact with
the relay contact 50. Contact reliability is thus maintained.
[0080] As a result of the filler 70 abutting the inner sur-
face of the first locking portion 25, the elastic first locking
portion 25 tries to elastically deform outward by an elastic
force from the inside to the outside due to the expansion
or swelling of the filler 70. Since the connector 10 has
the locking portions inside, such outward elastic defor-
mation can further strengthen the engagement between
the first locking portion 25 and the second locking portion
39 in the connector 10. In more detail, as a result of the
engagement surface 27 between the first locking protru-
sion 26 and the second locking protrusion 40 being lo-
cated within the width in the up-down direction of the
inner surface of the first locking portion 25 abutting the
filler 70, the expansion force or the like of the filler 70 is
efficiently converted into the engagement force. As a re-
sult of the abutting surface 42 being approximately par-
allel to the inner surface of the first locking portion 25
abutting the filler 70, the expansion force or the like of
the filler 70 is transmitted in an approximately perpendic-
ular direction with respect to the surfaces of the first lock-
ing portion 25 and the second locking protrusion 40. The
expansion force or the like of the filler 70 is thus converted
into the engagement force more efficiently. Consequent-
ly, the state of adhesion between the first split housing
16 and the second split housing 30 in the connector 10
can be enhanced. That is, even when an elastic force
from the inside to the outside acts in the connector 10,
opening of the first split housing 16 and the second split
housing 30 can be suppressed. The connector 10 can
therefore maintain waterproofing property. This effect is
seen at normal temperatures but is more noticeable at
high temperatures at which the expansion of the filler 70
is greater.
[0081] In the case where the filler 70 also has high
viscosity, opening of the first split housing 16 and the
second split housing 30 in the connector 10 can be further
suppressed. As a result of the filler 70 being located on
each of the inner surfaces of the first split housing 16 and
the second split housing 30, the respective fillers 70 stick
to each other in the locked state. This sticking force
serves as resistance against opening of the first split
housing 16 and the second split housing 30 when fitted
together.

(Package body)

[0082] The package body 100 for packing the connec-
tor 10 will be described below, with reference to FIGS.
13 to 15. FIG. 13 is a perspective view of the package
body 100 in a state in which the connector 10 is being
contained. FIG. 14 is a perspective view of a base 100a
forming the package body 100 in isolation. FIG. 15 is a
sectional view along arrow XV-XV in FIG. 13.
[0083] For example, the package body 100 is com-
posed of the base 100a and cover tape 100b, as illus-
trated in FIG. 13. The connector 10 before the fitting of
the first split housing 16 and the second split housing 30
is packed in the package body 100. The package body
100 contains the connector 10, which does not hold the
first cable 60 and the second cable 65, in an upside-down
state. The package body 100 contains the connector 10
in a state in which the base 100a covers the first opening
29 and the second opening 44 from below and the cover
tape 100b covers the whole connector 10 from above.
The connector 10 is packed in the package body 100 so
as to be sandwiched between the base 100a and the
cover tape 100b.
[0084] The package body 100, in particular the base
100a, is made of a light blocking material in order to sup-
press changes to the properties of the filler 70 inside the
connector 10. For example, the base 100a is made of a
black material. The base 100a may be coated with an
antistatic agent to prevent adhesion of dust, or may be
made of an antistatic material. For example, the base
100a may be made of a carbon-containing material to
leak electric charge. The base 100a is, for example,
formed by part of embossed carrier tape. The cover tape
100b may be made of a transparent material or may be
made of a light blocking material. The cover tape 100b
is, for example, formed by cover tape corresponding to
the embossed carrier tape.
[0085] The base 100a has a first recess 110 (recess)
and a second recess 120 at its center, as illustrated in
FIG. 14. The first recess 110 and the second recess 120
are adjacent to each other. The first recess 110 is re-
cessed downward from the second recess 120 in a step-
wise manner. The first recess 110 and the second recess
120 are continuous to form one recess, and the whole of
the connector 10 is contained in this recess. Specifically,
the first recess 110 contains the first split housing 16,
and the second recess 120 contains the second split
housing 30, the first connection portions 46, and the sec-
ond connection portions 47. The front-back widths of the
first recess 110 and the second recess 120 approximate-
ly match the front-back widths of the first split housing 16
and the second split housing 30, respectively.
[0086] As illustrated in FIG. 15, the package body 100
has a first cover surface 130a that faces the first filler 70a
provided inside the first split housing 16 and covers the
first opening 29 in a state in which the connector 10 is
packed in the package body 100. The first cover surface
130a is formed by the bottom surface of the first recess
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110. The package body 100 also has a second cover
surface 130b that faces the second filler 70b provided
inside the second split housing 30 and covers the second
opening 44 in a state in which the connector 10 is packed
in the package body 100. The second cover surface 130b
is formed by part of the bottom surface of the second
recess 120. Thus, the first cover surface 130a and the
second cover surface 130b are each formed by the bot-
tom surface of the base 100a.
[0087] The package body 100 has a support surface
140 that supports the end surface of the second split
housing 30 on the fitting side in the packed state. The
support surface 140 supports the first plane S1 of the
connector 10. The support surface 140 is approximately
the same as the bottom surface of the second recess
120, excluding the second cover surface 130b. The first
recess 110 is recessed downward from the support sur-
face 140 in a stepwise manner.
[0088] When the connector 10 is contained in the pack-
age body 100, the first plane S1 is supported by the sup-
port surface 140 in an abutting state, and the second
opening 44 is completely covered by the second cover
surface 130b. The second cover surface 130b covering
the second opening 44 and the support surface 140 form
a common second plane S2.
[0089] When the connector 10 is contained in the pack-
age body 100, the first plane S1 abuts the support surface
140, and the tips of the first locking portions 25 in the first
split housing 16 are approximately at the same position
as the bottom surface of the first recess 110 in the up-
down direction. The spacing between the first cover sur-
face 130a covering the first opening 29 and the support
surface 140 is approximately the same as the spacing
between the end of the first split housing 16 on the fitting
side and the first plane S1 including the end surface of
the second split housing 30 on the fitting side.
[0090] Thus, the package body 100 contains the whole
connector 10. The package body 100 covers the filler 70
and the relay contact 50 inside the connector 10 by the
first cover surface 130a and the second cover surface
130b while being supported by the second plane S2.
[0091] The package body 100, as a result of being
made of a light blocking material, can suppress changes
to the properties of the filler 70 inside the connector 10.
By covering the first opening 29 and the second opening
44 respectively with the first cover surface 130a and the
second cover surface 130b, the package body 100 can
suppress changes to the properties of the filler 70 due to
external factors. In the case where the filler 70 is made
of an ultraviolet-curing resin, the package body 100 can
prevent exposure of the filler 70 to external light including
ultraviolet light such as sunlight to thus maintain the qual-
ity of the filler 70 for the long term.
[0092] As a result of the package body 100 having the
support surface 140 that supports the first plane S1 in
the packed state, the connector 10 can be supported
stably. By supporting at least half of the connector 10 by
the abutment between the first plane S1 and the support

surface 140, the package body 100 can reliably position
the support surface 140 under the center of gravity of the
connector 10. The package body 100 can therefore pre-
vent the packed connector 10 from tilting or falling inside
the package body 100 during transportation or the like.
Thus, the package body 100 provides a stable package
for the connector 10, and appropriately protects the filler
70 even during transportation.
[0093] As a result of the second cover surface 130b
and the support surface 140 forming the common second
plane S2, the package body 100 can cover the second
opening 44 substantively without a gap. The package
body 100 can therefore protect the second filler 70b more
appropriately, and further suppress incoming light.
[0094] As a result of the package body 100 having the
first recess 110 and the second recess 120, optimal pack-
ing according to the shape of the connector 10 can be
achieved. By approximately matching the front-back
widths, the right-left widths, and the depths of the first
recess 110 and the second recess 120 respectively with
the dimensions of the first split housing 16 and the second
split housing 30, the package body 100 can stably contain
the connector 10 in a state in which gaps are reduced to
improve the light blocking effect. By forming the first re-
cess 110 according to the level difference between the
first split housing 16 and the second split housing 30, the
package body 100 can prevent the packed connector 10
from tilting or falling inside the package body 100 during
transportation or the like. By surrounding the first split
housing 16 by the inner surface of the first recess 110
from the four directions of front, back, right, and left in
the package body 100, the posture stability and the light
blocking effect can be improved. With the structure of the
second plane S2 and the first recess 110, the connector
10 can be packed in the package body 100 more stably.
[0095] The package body 100 can thus improve the
posture stability and the light blocking effect for the con-
nector 10.
[0096] In the case where the cover tape 100b is made
of a light blocking material, the package body 100 can
further improve the light blocking effect. By sandwiching
the connector 10 between the base 100a and the cover
tape 100b, the package body 100 can prevent the con-
nector 10 from separating from the base 100a. The pack-
age body 100 can also prevent the connector 10 from
rattling in the base 100a.
[0097] It is to be understood by a person of ordinary
skill in the art that the disclosed technique may also be
realized in specific forms other than the foregoing em-
bodiments without departing from the technical spirit or
essential features of the present disclosure. Therefore,
the above description is illustrative and not restrictive.
The scope of the present disclosure is defined by the
accompanying claims rather than by the above descrip-
tion. Amongst all modifications, those falling within the
corresponding equivalent scope are encompassed with-
in the scope of the present disclosure.
[0098] Although the relay contact 50 is of a type that
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clamps (i.e. press contacts) the second cable 65, the
relay contact 50 may be of a type that crimps the second
cable 65. In this case, the second cable 65 is crimp-con-
nected to the relay contact 50 beforehand and, in this
state, the relay contact 50 is mounted in the first split
housing 16. In this embodiment, a cable crimp terminal
is formed instead of one of the pair of the first press-
contact groove 53 and the second press-contact groove
55 in the relay contact 50. One cable support arm portion
35 or 36 corresponding to the remaining press-contact
groove is provided in the second split housing 30.
[0099] Alternatively, three or more cables arranged in
a direction orthogonal or approximately orthogonal to the
extending direction of the portion of each cable supported
by the connector 10 may be connected by the connector
10. In this case, three or more pairs of press-contact
grooves (arranged in the right-left direction) may be
formed in one relay contact. Press-contact grooves may
be formed in each of a plurality of relay contacts in such
a manner that at least one relay contact has two or more
pairs of press-contact grooves, and the cables (core
wires) may be clamped by these press-contact grooves.
[0100] Although the above describes the case where
the first split housing 16 and the second split housing 30
are respectively filled with the first filler 70a and the sec-
ond filler 70b, the present disclosure is not limited to such.
The connector 10 may be configured so that only one of
the first split housing 16 and the second split housing 30
has the filler 70, as long as an appropriate waterproofing
property can be obtained.
[0101] Although the above describes the case where
the spacing between the first cover surface 130a and the
support surface 140 is approximately the same as the
spacing between the end of the first split housing 16 on
the fitting side and the first plane S1, the present disclo-
sure is not limited to such. The position of the first cover
surface 130a in the up-down direction may be any posi-
tion at which the light blocking effect for the first split
housing 16 and the posture stability for the connector 10
can be maintained.
[0102] The package body 100 may be formed by em-
bossed carrier tape having successive pockets of the
pocket shape illustrated in FIG. 13 so that a plurality of
connectors 10 can be delivered together. Alternatively,
the package body 100 may be formed by emboss carrier
tape having one pocket of the pocket shape illustrated in
FIG. 13 so that a single connector 10 can be delivered.
In such a case, for example, a package of a single con-
nector 10 may be provided by cutting the emboss carrier
tape having successive pockets of the pocket shape per
pocket.

REFERENCE SIGNS LIST

[0103]

10 connector
15 insulation housing

16 first split housing (first fitting object)
17 outer peripheral wall
17a inner peripheral recess
17b inner peripheral first facing surface
17c central first recess
17d central first facing surface
18 contact mounting groove
18a fixed portion
18b intermediate projection
18c positioning protrusion
19 first cable mounting groove
19a slope
20 second cable mounting groove
20a slope
21, 22 lid portion
21a, 22a facing surface
25 first locking portion
25a recess
26 first locking protrusion
26a, 26b slope
27 engagement surface
28 space
29 first opening
30 second split housing (second fitting object)
31 outer peripheral wall
31a inner peripheral recess
31b inner peripheral second facing surface
32 cable pressing protrusion
32a first pressing groove
32b second pressing groove
32c central protrusion
32d, 32e protrusion
35, 36 cable support arm portion
35a, 36a first cable holding groove
35b, 36b second cable holding groove
35c, 36c anti-dropout protrusion
35d, 36d anti-dropout protrusion
35e, 36e slope
35f, 36f slope
37a, 37b, 38a, 38b protrusion part
39 second locking portion
40 second locking protrusion
41 projection wall
42 abutting surface
43 space
44 second opening
46 first connection portion (connection portion)
47 second connection portion (connection portion)
48 bendable portion
50 relay contact (contact)
51 base piece
51a positioning hole
51b play portion
52 first cable press-contact piece
52a tip
52b narrow portion
53 first press-contact groove (electrically conductive
portion, press-contact groove)
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54 second cable press-contact piece
54a tip
54b narrow portion
55 second press-contact groove (electrically con-
ductive portion, press-contact groove)
60 first cable (cable)
61 core wire
62 sheath
65 second cable (cable)
66 core wire
67 sheath
70 filler
70a first filler
70b second filler
100 package body
100a base
100b cover tape
110 first recess (recess)
120 second recess
130a first cover surface
130b second cover surface
140 support surface
S1 first plane
S2 second plane

Claims

1. A connector comprising:

a pair of a first fitting object and a second fitting
object;
a first opening and a second opening formed
respectively in said first fitting object and said
second fitting object and opened to a fitting side;
and
a filler provided inside at least one fitting object
of said first fitting object and said second fitting
object,
wherein, before said first fitting object and said
second fitting object are fitted together, said filler
is located inside of an opening of a correspond-
ing fitting object, and
an end surface of said second fitting object on
the fitting side forms a plane.

2. The connector according to claim 1, comprising
a connection portion connecting said first fitting ob-
ject and said second fitting object,
wherein said end surface of said second fitting object
on the fitting side and a surface of said connection
portion form a common first plane.

3. The connector according to claim 2, wherein said
first fitting object protrudes in a direction opposite to
a protruding direction of said second fitting object
with respect to said first plane.

4. The connector according to any one of claims 1 to
3, wherein said filler is provided inside each of said
first fitting object and said second fitting object.

5. The connector according to any one of claims 1 to
4, wherein one fitting object of said first fitting object
and said second fitting object includes a contact hav-
ing an electrically conductive portion, and
before said first fitting object and said second fitting
object are fitted together, said contact is located in-
ward from an end of the fitting object on the fitting
side.

6. The connector according to claim 5, wherein said
electrically conductive portion is a press-contact
groove, and
when said first fitting object and said second fitting
object are fitted together, said contact clamps a core
wire of each of at least two cables by said press-
contact groove to bring the at least two cables into
conduction with each other.

7. A package body for packing the connector according
to any one of claims 1 to 6 in a state before said first
fitting object and said second fitting object are fitted
together, the package body being light blocking, and
comprising
a cover surface that faces said filler provided inside
said corresponding fitting object and covers said cor-
responding opening in a state in which said connec-
tor is packed in the package body.

8. The package body according to claim 7, comprising
a support surface that supports said end surface of
said second fitting object on the fitting side in a state
in which said connector is packed in the package
body.

9. The package body according to claim 8, wherein said
support surface supports a common first plane
formed by said end surface of said second fitting
object on the fitting side and a surface of a connection
portion connecting said first fitting object and said
second fitting object.

10. The package body according to claim 8 or 9, wherein
said cover surface that covers said second opening
and said support surface form a common second
plane.

11. The package body according to any one of claims 8
to 10, comprising
a recess recessed from said support surface in a
stepwise manner,
wherein said first fitting object is contained in said
recess.

12. The package body according to claim 11, wherein
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said cover surface that covers said first opening is
formed by an inner surface of said recess, and
a spacing between said cover surface and said sup-
port surface is approximately same as a spacing be-
tween an end of said first fitting object on the fitting
side and said end surface of said second fitting object
on the fitting side.

Amended claims under Art. 19.1 PCT

1. (Amended) A package comprising:

a connector including: a pair of a first fitting ob-
ject and a second fitting object; a connection por-
tion connecting said first fitting object and said
second fitting object so that said first fitting object
protrudes more to a fitting side than said second
fitting object; a first opening and a second open-
ing formed respectively in said first fitting object
and said second fitting object and opened to the
fitting side in a same direction; and a filler located
inside of an opening in at least one of said first
fitting object and said second fitting object; and
a package body including a base which contains
said connector, said base having a first surface
facing said first opening and a second surface
facing said second opening and said connection
portion, wherein said first surface is formed
deeper than said second surface in said base
relative to a direction in which said connector is
contained with respect to said base.

2. (Amended) The package according to claim 1,
wherein said package body further includes a cover
material that covers said first fitting object and said
second fitting object on a side opposite to said first
opening and said second opening and is attached
to said base.

3. (Amended) The package according to claim 1 or 2,
wherein an end surface of said second fitting object
on the fitting side and a surface of said connection
portion form a common first plane.

4. (Amended) The package according to claim 3,
wherein said base has a support surface that sup-
ports said first plane.

5. (Amended) The package according to claim 4,
wherein a spacing between said first surface facing
said first opening and said support surface is approx-
imately same as a spacing between an end of said
first fitting object on the fitting side and said end sur-
face of said second fitting object on the fitting side.

6. (Amended) The package according to claim 4 or 5,
wherein said second surface facing said second

opening and said support surface form a common
second plane.

7. (Amended) The package according to any one of
claims 1 to 6, wherein said filler is located inside of
said opening in each of said first fitting object and
said second fitting object.

8. (Amended) The package according to any one of
claims 1 to 7, wherein one fitting object of said first
fitting object and said second fitting object includes
a contact having an electrically conductive portion,
and
in an expanded state of said first fitting object and
said second fitting object, said contact is located in-
ward from an end of the fitting object on the fitting
side.

9. (Amended) The package according to claim 8,
wherein said electrically conductive portion is a
press-contact groove, and
in a state in which said first fitting object and said
second fitting object are fitted together, said contact
clamps a core wire of each of at least two cables by
said press-contact groove to bring said at least two
cables into conduction with each other.

10. (Canceled).

11. (Canceled).

12. (Canceled).

1. A package comprising:

a connector including: a pair of a first fitting
object and a second fitting object; a connec-
tion portion connecting said first fitting ob-
ject and said second fitting object so that
said first fitting object protrudes more to a
fitting side than said second fitting object; a
first opening and a second opening formed
respectively in said first fitting object and
said second fitting object and opened to the
fitting side in a same direction; and a filler
located inside of an opening in at least one
of said first fitting object and said second
fitting object; and
a package body including a base which con-
tains said connector, said base having a first
surface facing said first opening and a sec-
ond surface facing said second opening and
said connection portion, wherein said first
surface is formed deeper than said second
surface in said base relative to a direction
in which said connector is contained with
respect to said base.
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2. The package according to claim 1, wherein
said package body further includes a cover ma-
terial that covers said first fitting object and said
second fitting object on a side opposite to said
first opening and said second opening and is
attached to said base.
3. The package according to claim 1 or 2, where-
in an end surface of said second fitting object
on the fitting side and a surface of said connec-
tion portion form a common first plane.
4. The package according to claim 3, wherein
said base has a support surface that supports
said first plane.
5. The package according to claim 4, wherein a
spacing between said first surface facing said
first opening and said support surface is approx-
imately same as a spacing between an end of
said first fitting object on the fitting side and said
end surface of said second fitting object on the
fitting side.
6. The package according to claim 4 or 5, where-
in said second surface facing said second open-
ing and said support surface form a common
second plane.
7. The package according to any one of claims
1 to 6, wherein said filler is located inside of said
opening in each of said first fitting object and
said second fitting object.
8. The package according to any one of claims
1 to 7, wherein one fitting object of said first fitting
object and said second fitting object includes a
contact having an electrically conductive por-
tion, and
in an expanded state of said first fitting object
and said second fitting object, said contact is
located inward from an end of the fitting object
on the fitting side.
9. The package according to claim 8, wherein
said electrically conductive portion is a press-
contact groove, and
in a state in which said first fitting object and said
second fitting object are fitted together, said con-
tact clamps a core wire of each of at least two
cables by said press-contact groove to bring
said at least two cables into conduction with
each other.
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