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(54) water-proof audio jack connector

(57) A waterproof audio jack connector is disclosed.
The connector includes a body 100, a cover 200, a con-
tact 300a, and a molded portion 400. The body 100 in-
cludes a connecting hole 130 and a housing hole 170a
that communicates with the connecting hole 130 and is
open to the outside of the body. The cover 200 blocks
the housing hole 170a. The contact 300a includes a fixed
portion 310a fixedly attached in the housing hole 170a,

a contact portion 320a disposed in the connecting hole
130, and a connecting portion 330a protruding from be-
tween the body 100 and the cover 200 to the outside of
the body 100 and the cover 200. The molded portion 400
of insulating resin covers and blocks the boundary be-
tween the body 100 and the cover 200, the boundary
between the body 100 and the connecting portion 330a
of the contact 300a, and the boundary between the cover
200 and the connecting portion 330a of the contact 300a.
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Description

[0001] The present invention relates to connectors and
electronic devices provided with the connectors.
[0002] There is known a connector as disclosed in JP
Publication No. 2004-87185 serving as an earphone jack
for use in portable terminals such as smartphones. The
connector is provided with a cover fitting thereover to
prevent water intrusion into the portable terminal through
the connector.
[0003] Such a connector may allow water intrusion into
the portable terminal when the portable terminal is inad-
vertently exposed to water in the state where the cover
is not properly engaged with the connector.
[0004] The present invention is devised to provide a
waterproof connector and an electronic device provided
with the connector.
[0005] A connector according to the invention includes
a body, a cover, a contact, and a molded portion. The
body includes a connecting hole, and a housing hole or
slit communicating with the connecting hole and being
open to an outside of the body. The cover blocks the
housing hole or slit of the body. The contact includes a
fixed portion fixedly attached in the housing hole or slit
of the body, a contact portion disposed in the connecting
hole, and a connecting portion protruding from between
the body and the cover to an outside of the body and the
cover. The molded portion, formed of insulating resin,
covers and blocks at least a boundary between the body
and the cover, a boundary between the body and the
connecting portion of the contact, and a boundary be-
tween the cover and the connecting portion of the contact.
[0006] In this aspect of the invention, the insulating res-
in molded portion covers the boundary between the body
and the cover, the boundary between the body and the
connecting portion of the contact, and the boundary be-
tween the cover and the connecting portion of the contact.
Thus, the connector is capable of preventing water intru-
sion from between the cover and the body, between the
body and the connecting portion of the contact, and be-
tween the cover and the connecting portion of the contact.
Moreover, the connector can provide such waterproof
property at low costs because the molded portion of the
insulating resin can be manufactured by outsert molding
or in a similar method.
[0007] The connecting hole may pass through the body
in a first direction. The body may further include a first
end in a second direction orthogonal to the first direction,
a second end in the second direction on the opposite
side from the first end, a first recess provided in the first
end, the first recess having a bottom provided with the
housing hole or slit, and a second recess provided in the
second end. The cover may include a first blocking por-
tion to block the connecting hole, and a second blocking
portion housed in the first recess so as to block the hous-
ing hole or slit. The molded portion may include first, sec-
ond and third molded portions. The first molded portion
may cover the first blocking portion and bond the first

blocking portion to the body. The first molded portion may
include a first end in the second direction and a second
end in the second direction on the opposite side from the
first end. The second molded portion may be continuous
with the first end of the first molded portion and filled in
the first recess of the body. The second molded portion
may cover the second blocking portion and bond the sec-
ond blocking portion to the body. The third molded portion
may be continuous with the second end of the first molded
portion and filled in the second recess of the body.
[0008] In this aspect of the invention, the first molded
portion covers the first blocking portion and bonds the
first blocking portion to the body; the second molded por-
tion is filled in the first recess of the first end of the body
to cover the second blocking portion and bond the second
blocking portion to the body; and the third molded portion
is filled in the second recess in the second end of the
body. That is, the second and third molded portions are
provided such as to hold the body in the second direction.
This aspect of invention can improve the bonding
strength of the molded portion to the cover and the body.
[0009] The body may further include a third end in a
third direction orthogonal to the first and second direc-
tions, and a fourth end in the third direction on the oppo-
site side from the third end. The first molded portion may
further include a third end in the third direction, and a
fourth end in the third direction on the opposite side from
the third end. The molded portion may further include
fourth and fifth molded portions. The fourth molded por-
tion may be continuous with the third end of the first mold-
ed portion and cover the third end of the body. The fifth
molded portion may be continuous with the fourth end of
the first molded portion and cover the fourth end of the
body.
[0010] In this aspect of the invention, the fourth molded
portion communicating with the third end of the first mold-
ed portion covers the third end of the body, and the fifth
molded portion communicating with the fourth end of the
first molded portion covers the fourth end of the body.
That is, since the fourth and fifth molded portions hold
the body in the third direction, the bonding strength of
the molded portion to the cover and the body can be
improved.
[0011] One end surface in the third direction of the sec-
ond blocking portion may be flush with an end surface of
the third end of the body, and the fourth molded portion
may bond the end surface of the second block portion to
the end surface of the third end of the body. The other
end surface in the third direction of the second blocking
portion may be flush with an end surface of the fourth
end of the body, and the fifth molded portion may bond
the end surface of the second block portion to the end
surface of the fourth end of the body.
[0012] The connecting portion of the contact may pass
through the second, fourth or fifth molded portion. In this
case, the second, fourth or fifth molded portion covers a
boundary between the connecting portion of the contact
and the body and a boundary between the connecting
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portion of the contact and the cover.
[0013] At least one of the body and the cover may be
provided with a lead hole for interconnecting between
the housing hole or slit and the outside of the body and
the cover. The connecting portion of the contact may pro-
trude through the lead hole to the outside of the body and
the cover.
[0014] It is preferable that at least one of the body, the
cover and the molded portion be made of a polyamide
resin. This aspect of the invention can improve the wa-
terproof property of the connector because polyamide
resins generally exhibit favorably good adhesion to other
resin materials and metals. This aspect of the invention
can also improve twisting strength of the connector be-
cause polyamide resins are superior to other resin ma-
terials in toughness.
[0015] The connector may further include a
ring-shaped gasket to fit around the body. In this aspect
of the invention, the ring-shaped gasket fitted around the
body may be interposed between the connector and a
housing of an electronic device with the connector in-
stalled. Therefore, this aspect of the invention can pre-
vent water intrusion from between the connector and the
housing of the electronic device.
[0016] An electronic device of the invention includes
the connector according one of the above-mentioned as-
pects described above.
[0017] The invention will now be described by way of
example only and without limitation by reference to the
drawings, in which:

Fig. 1A is a front, top, right side perspective view of
a connector in accordance with Embodiment 1 of the
invention, illustrating a molded portion as transpar-
ent.
Fig. 1B is a back, top, left side perspective view of
the connector, illustrating a molded portion as trans-
parent.
Fig. 1C is a front, bottom, right side perspective view
of the connector, illustrating the molded portion as
transparent.
Fig. 1D is a back, bottom, left side perspective view
of the connector, illustrating the molded portion as
transparent.
Fig. 2A is a sectional view of the connector taken
along 2A-2A in Fig. 1A, with a gasket removed.
Fig. 2B is a sectional view of the connector taken
along 2B-2B in Fig. 1A, with the gasket removed.
Fig. 2C is a sectional view of the connector taken
along 2C-2C in Fig. 1A, with the gasket removed.
Fig. 2D is a sectional view of the connector taken
along 2D-2D in Fig. 1A, with the gasket removed.
Fig. 3A is an exploded, back, bottom, right side per-
spective view of the connector.
Fig. 3B is an exploded, front, bottom, left side per-
spective view of the connector.
Fig. 4A is a front, top, right side perspective view of
a connector in accordance with Embodiment 2 of the

invention, illustrating a molded portion as transpar-
ent.
Fig. 4B is a back, top, left side perspective view of
the connector, illustrating the molded portion as
transparent.
Fig. 4C is a front, bottom, right side perspective view
of the connector, illustrating the molded portion as
transparent.
Fig. 4D is a back, bottom, left side perspective view
of the connector, illustrating the molded portion as
transparent.
Fig. 5A is a sectional view of the connector taken
along 5A-5A in Fig. 4A, with a gasket removed.
Fig. 5B is a sectional view of the connector taken
along 5B-5B in Fig. 4A, with the gasket removed.
Fig. 5C is a sectional view of the connector taken
along 5C-5C in Fig. 4A, with the gasket removed.
Fig. 5D is a sectional view of the connector taken
along 5D-5D in Fig. 4A, with the gasket removed.
Fig. 6A is an exploded, back, bottom, right side per-
spective view of the connector.
Fig. 6B is an exploded, front, bottom, left side per-
spective view of the connector.
Fig. 7 is a schematic bottom view of a modification
example of the connector of Embodiment 1.

[0018] In this document, relative spatial terms such as
"lower", "upward", "top", "bottom", "left", "right", "front",
"rear", etc., are used for the convenience of the skilled
reader and refer to the orientation of the connector and
its constituent parts as depicted in the drawings. No lim-
itation is intended by use of these terms, either in use of
the invention, during its manufacture, shipment, custody,
or sale, or during assembly of its constituent parts or
when incorporated into or combined with other appara-
tus.
[0019] Embodiments 1 and 2 of the invention will be
described below.

Embodiment 1

[0020] First, a connector in accordance with Embodi-
ment 1 of the invention will be described with reference
to Fig. 1A to Fig. 3B. The connector shown in Fig. 1A to
Fig. 2B is a female electrical connector or jack for mating
with a plug (not shown). The connector includes a body
100, a cover 200, three contacts 300a, a contact 300b,
a contact 300c, a molded portion 400, and a gasket 500.
Each of these constituents of the connector will be de-
scribed below in detail. It should be noted that Fig. 3A
and Fig. 3B indicate X, Y, and Z directions, which are a
width or left to right direction, a front-back direction, and
a vertical or bottom to top direction, respectively, of the
connector. The Y direction is orthogonal to the X direc-
tion, and the Z direction is orthogonal to the X and Y
directions. The X, Y, and Z directions corresponds to a
third direction, a first direction, and a second direction,
respectively, in the claims, and the Y direction also cor-
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responds to a longitudinal direction of the body 100 in
the claims. A mating plug (not shown) has a cylindrical
connecting portion, around which a third electrode, a sec-
ond electrode, a first electrode, and an earth electrode
are formed in this order from a distal end side of the con-
necting portion.
[0021] The body 100 is made of an insulating resin
such as a polyamide resin. The body 100 includes a main
body 110 and a ring 120. The main body 110 is of a
substantially rectangular parallelepiped shape as shown
in Fig. 1A to Fig. 3B, including a first end 111 in the Z
direction, a second end 112 in the Z direction on the op-
posite side from the first end 111, a third end 113 in the
X direction, a fourth end 114 in the X direction on the
opposite side from the third end 113, a fifth end 115 in
the Y direction, and a sixth end 116 in the X direction on
the opposite side from the fifth end 115. The ring 120 is
a cylinder connected to the fifth end 115 of the main body
110. The gasket 500 made of a silicon resin is fitted
around the ring 120. The gasket 500 may be interposed
between the ring 120 and a housing (not shown) of an
electronic device for mounting the connector to prevent
intrusion of water, dusts and the like from between the
ring 120 and the housing. The gasket 500 may be omit-
ted. The gasket may be fitted around the main body 110.
[0022] The body 100 is further provided with a con-
necting hole 130, slits 140a and 140b, a slit 150, a lead
hole 160a and 160b, a pair of housing holes 170a, a
housing hole 170b, a pair of lead holes 180a, a lead hole
180b. More particularly, the connecting hole 130 passes
through the main body 110 and the ring 120 in the Y
direction as shown in Fig. 2C and Fig. 2D. The slits 140a,
140b extend in the Y direction on opposite sides in the
X direction of the connecting hole 130 of the main body
110. The slits 140a, 140b are open on the side of the
connecting hole 130 and communicate with the connect-
ing hole 130. The slit 150 extends in the Y direction on
the outer side of the slit 140b of the main body 110. The
slit 150 is open on the side of the connecting hole 130
and communicates with the slit 140b and the connecting
hole 130. A housing recess 116a is formed in the sixth
end 116 of the main body 110. The connecting hole 130,
the slits 140a, 140b and the slit 150 are open on a side
in the Y direction (i.e. on the rear side) to the outside of
the body 100 through the housing recess 116a.
[0023] As shown in Fig. 3A and Fig. 3B, first recesses
111a, 111b extend in the longitudinal or Y direction along
opposite ends in the widthwise or X direction of the first
end 111 of the main body 110. The lead hole 160a is
formed in the bottom of the first recess 111a and com-
municates with the slit 140a. The bottom of the first recess
111a is also provided with the pair of housing holes 170a
aligning in the Y direction and the pair of lead holes 180a
communicating with the respective housing holes 170a.
The lead hole 160a is open on the side of the third end
113 of the main body 110 and interconnects between the
slit 140a and the outside of the main body 110. The hous-
ing holes 170a are open on the other side (lower side or

bottom side) in the Z direction. The lead holes 180a are
open on the side of the third end 113 of the main body
110 and interconnect between the housing holes 170a
and the outside of the main body 110.
[0024] The lead hole 160b is formed in the bottom of
the first recess 111b and communicates with the slit 140b.
The bottom of the first recess 111b is also provided with
the housing hole 170b and the lead hole 180b commu-
nicating with each other. The lead hole 160b is open on
the side of the fourth end 114 of the main body 110 and
interconnects between the slit 140b and the outside of
the main body 110. The housing hole 170b is open on
the other side (lower side) in the Z direction. The lead
hole 180b is open on the side of the fourth end 114 of
the main body 110 and interconnects between the hous-
ing hole 170b and the outside of the main body 110.
[0025] The first end 111 of the main body 110 is pro-
vided on one end in the Y direction with a recess 111c
communicating with the first recesses 111a, 111b. The
second end 112 of the main body 110 is provided along
opposite ends in the X direction with second recesses
112a, 112b extending in the Y direction, as shown in Fig.
1A and Fig. 1B
[0026] The contacts 300a are formed of electrically
conductive metal plates. The contacts 300a each in-
cludes a fixed portion 310a, a contact portion 320a, and
a connecting portion 330a. The fixed portion 310a is a
substantially rectangular plate and has a protrusion on
each end in its width direction. The width of the fixed
portion 310a including the protrusions is slightly larger
than each width of the housing holes 170a, 170b of the
body 100. Accordingly, the fixed portions 310a are fitting-
ly held in the housing holes 170a, 170b, respectively.
The contact portion 320a is a plate spring continuous
with one end in the Z direction of the fixed portion 310a
and is folded toward the other end in the Z direction. The
contact portion 320a is accommodated in each of the
housing holes 170a, 170b. When accommodated, the
contact portion 320a is partly placed in the connecting
hole 130 for elastic contact with the first and second elec-
trodes of an inserted plug. The connecting portion 330a
is a plate continuous with the other end in the Z direction
(heightwise or bottom-top direction) of the fixed portion
310a and bent substantially perpendicularly to the fixed
portion 310a. The connecting portion 330a has a basal
end 331a and a distal end 332a continuous with each
other. The basal ends 331a pass through the lead holes
180a, 180b of the main body 110 and protrude toward
the third end 113 and the fourth end 114 of the main body.
The distal end 332a is formed step-like.
[0027] The contact 300b is a spring clip formed of an
electrically conductive metal plate. The contact 300b in-
cludes a fixed portion 310b, a pair of contact portions
320b, and a connecting portion 330b. The fixed portion
310b is a generally U-shaped plate. The fixed portion
310b includes a first plate and a pair of second plates.
The second plates are provided on opposite ends in the
X direction of the first plate and bent substantially per-
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pendicularly to the first plate. A protrusion is provided at
one end in the Z direction of each of the second plates
of the fixed portion 310b. The Z direction dimension of
the fixed portion 310b including the protrusions is slightly
larger than each Z direction dimension of the slits 140a,
140b of the body 100. Accordingly, the fixed portion 310b
is fittingly held in the slits 140a, 140b. The first plate of
the fixed portion 310b is disposed so as to block one side
in the Y direction of the connecting hole 130 of the main
body 110. The contact portions 320b are plate springs
continuous with the distal end of the second plate of the
fixed portion 310b and folded toward the rear side (one
side in the Y direction). The distal ends of the contact
portions 320b are received in the connecting hole 130
for elastic contact with the third electrode of the plug. The
connecting portion 330b is a plate continuous with the
other end in the Z direction of one of the second plates
of the fixed portion 310b and bent substantially perpen-
dicularly to the second plate. The connecting portion
330b has a basal end 331b and a distal end 332b con-
tinuous with each other. The basal end 331b pass
through the lead hole 160a of the main body 110 and
protrudes toward the third end 113 of the main body 110.
The distal end 332b is formed step-like.
[0028] The contact 300c is an earth spring formed of
an electrically conductive metal plate. The contact 300c
includes a fixed portion 310c, a contact portion 320c, and
a connecting portion 330c. The fixed portion 310c is a
substantially rectangular plate extending in the Y direc-
tion and provided with a protrusion at its end in the Z
direction. The Z direction dimension of the fixed portion
310c including the protrusion is slightly larger than the Z
direction dimension of the slit 150 of the body 100. Ac-
cordingly, the fixed portion 310c is fittingly held in the slit
150. The contact portion 320c is a plate spring continuous
with a distal end (the other end in the Y direction) of the
fixed portion 310c and is curved inward. The distal end
of the contact portion 320c is placed in the connecting
hole 130 for elastic contact with the earth electrode of
the plug. The connecting portion 330c is a plate contin-
uous with the other end in the Y direction of the fixed
portion 310c and bent substantially perpendicularly to
the fixed portion 310c. The connecting portion 330c in-
cludes a basal end 331c and a distal end 332c continuous
with each other. The basal end 331c passes through the
lead hole 160b of the main body 110 and protrudes to-
ward the fourth end 114 of the main body 110. The distal
end 332c is formed step-like. The lower surfaces of the
distal ends 332a, 332b, 332c are set to be in the same
height level.
[0029] The cover 200 is made of an insulating resin
such as a polyamide resin. The cover 200 includes a first
blocking portion 210 and second blocking portions 220,
230. The first blocking portion 210 is a rectangular plate
and is housed in the housing recess 116a of the body
100. The first blocking portion 210 blocks one side in the
Y direction of each of the connecting hole 130 and the
slits 140a, 140b, 150 and covers the fixed portions 310b,

310c and the contact portions 320b, 320c of the contacts
300b, 300c.
[0030] The second blocking portions 220, 230 are gen-
erally rectangular plates continuous with the lower end
(the other end in the Z direction) of the first blocking por-
tion 110 and extend in the Y direction. The second block-
ing portions 220, 230 has an integrated basal end. The
second blocking portion 220 fits in the first recess 111a
of the main body 110 so as to block the lead hole 160a,
the housing holes 170a and the lead holes 180a and
cover the fixed portions 310a and the contact portions
320a of the contacts 300a in the housing holes 170a.
One end surface in the X direction of the second blocking
portion 220 is flush with the end surface of the third end
113 of the main body 110. As shown in Fig. 1C, a gap
S1 is provided between the other end face in the X di-
rection of the second blocking portion 220 and the inner
wall on the other side in the X direction of the first recess
111a of the main body 110.
[0031] The second blocking portion 230 fits in the first
recess 111b of the main body 110 so as to block the lead
hole 160b, the housing hole 170b and the lead hole 180b
and cover the fixed portion 310a and the contact portion
320a of the contact 300a in the housing hole 170b. The
other end surface in the X direction of the second blocking
portion 230 is flush with the end surface of the fourth end
114 of the main body 110. As shown in Fig. 1D, a gap
S2 is provided between the one end surface in the X
direction of the second blocking portion 230 and the inner
wall on the one side in the X direction of the first recess
111b of the main body 110. As shown in Fig. 1D, a gap
S3 is provided between the integrated basal end of the
second blocking portions 220, 230 and the inner wall on
other side in the Y direction of the recess 111c of the
main body 110.
[0032] The molded portion 400 is formed by outsert
molding an insulating resin such as a polyamide resin.
The molded portion 400 includes a first molded portion
410, second molded portions 421, 422, third molded por-
tions 431, 432, a fourth molded portion 440, and a fifth
molded portion 450.
[0033] The first molded portion 410 is a rectangular
plate, contacting and covering the sixth end 116 of the
main body 110 and the first blocking portion 210 of the
cover 200 and bonding the first blocking portion 210 to
the sixth end 116 of the main body 110. That is, the first
molded portion 410 covers and blocks a boundary be-
tween the sixth end 116 of the main body 110 and the
first blocking portion 210 of the cover 200. The first mold-
ed portion 410 includes a first end 411 in the Z direction,
a second end 412 in the Z direction on the opposite side
from the first end 411, a third end 413 in the X direction,
and a fourth end 414 in the X direction on the opposite
side from the third end 413.
[0034] The second molded portions 421, 422 are rec-
tangular plates continuous with the first end 411 of the
first molded portion 410 and extend in the Y direction.
The second molded portions 421, 422 are filled into the
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gaps S1, S2 of the first recesses 111a, 111b of the first
end 111 of the main body 110 and the gap S3 of the
recess 111c, contact and cover the second blocking por-
tions 220, 230, and bond the second blocking portions
220, 230 to the main body 110. That is, the second mold-
ed portions 421, 422 cover and block boundaries be-
tween the second blocking portions 220, 230 and the first
end 111 of the main body 110.
[0035] The third molded portions 431, 432 are rectan-
gular plates continuous with the second end 412 of the
first molded portion 410 and extend in the Y direction.
The third molded portions 431, 432 are filled into the sec-
ond recesses 112a, 112b of the main body 110.
[0036] The fourth molded portion 440 is a rectangular
plate continuous with the third end 413 of the first molded
portion 410 and extends in the Y direction. The fourth
molded portion 440 interconnects between the second
molded portion 421 and the third molded portion 431.
The fourth molded portion 440 contacts and covers the
third end 113 of the main body 110 and one side in the
X direction of the second blocking portion 220 and bonds
one end surface in the X direction of the second blocking
portion 220 to the end surface of the third end 113 of the
main body 110. The basal ends 331a of the connecting
portions 330a of the two contacts 300a on one side in
the X direction, and the basal end 331b of the connecting
portion 330b of the contact 300b pass through the fourth
molded portion 440. That is, the fourth molded portion
440 covers and blocks a boundary between the second
blocking portion 220 and the third end 113 of the main
body 110, boundaries between the basal ends 331a of
the connecting portions 330a of the two contacts 300a
and the second blocking portion 220, the boundaries be-
tween the basal ends 331a of the connecting portions
330a of the contacts 300a and the third end 113 of the
main body 110, a boundary between the basal end 331b
of the connecting portion 330b of the contact 300b and
the second blocking portion 220, and a boundary be-
tween the basal end 331b of the connecting portion 330b
of the contact 300b and the third end 113 of the main
body 110.
[0037] The fifth molded portion 450 is a rectangular
plate continuous with the fourth end 414 of the first mold-
ed portion 410 and extends in the Y direction. The fifth
molded portion 450 interconnects between the second
molded portion 422 and the third molded portion 432.
The fifth molded portion 450 contacts and covers the
fourth end 114 of the main body 110 and the other side
in the X direction of the second blocking portion 230, and
bonds the other end surface in the X direction of the sec-
ond blocking portion 230 to the end surface of the fourth
end 114 of the main body 110. The basal end 331a of
the connecting portion 330a of the one contact 300a on
the other side in the X direction and the basal end 331c
of the connecting portion 330c of the contact 300c pass
through the fifth molded portion 450. That is, the fifth
molded portion 450 covers and blocks a boundary be-
tween the second blocking portion 230 and the fourth

end 114 of the main body 110, a boundary between the
basal end 331a of the connecting portion 330a of the one
contact 300a and the second blocking portion 230, a
boundary between the basal end 331a of the connecting
portion 330a of the one contact 300a and the fourth end
114 of the main body 110, a boundary between the basal
end 331c of the connecting portion 330c of the contact
300c and the second blocking portion 230, a boundary
between the basal end 331c of the connecting portion
330c of the contact 300c and the fourth end 114 of the
main body 110.
[0038] The connector with the above-mentioned con-
figuration may be manufactured in the following steps.
The first step is to prepare the body 100 fabricated by
injection-molding insulating resin, and the contact 300a
fabricated by press-molding a metal plate. After that, the
fixed portions 310a of the contacts 300a are pressed into
the housing holes 170a, 170b of the body 100, and the
contact portions 320a of the contacts 300a are inserted
into the housing holes 170a, 170b. Then, the fixed por-
tions 310a are held in the housing holes 170a, 170b of
the body 100. The contact portions 320a are placed
through the housing holes and then into the connecting
hole 130 of the body 100. The basal ends 331a of the
connecting portions 330a of the contacts 300a are insert-
ed into the lead holes 180a, 180b of the body 100, and
the distal ends 332a protrude from the lead holes 180a,
180b to the outside of the body 100.
[0039] The next step is to prepare the contact 300c by
press-molding a metal plate. The contact portion 320c of
the contact 300c is inserted into the slit 150 of the body
100, and the fixed portion 310c is pressed into the slit
150. Then, the fixed portion 310c is held in the slit 150.
The distal end of the contact portion 320c is placed
through the slit 150 and then into the connecting hole
130. The basal end 331c of the connecting portion 330c
of the contact 300c is inserted into the lead hole 160b of
the body 100, and the distal end 332c protrudes from the
lead hole 160b to the outside of the body 100.
[0040] The next step is to prepare the contact 300b by
press-molding a metal plate. The pair of second plates
of the fixed portion 310b of the contact 300b are pressed
into the slits 140a, 140b of the body 100. Then, distal
ends of the pair of contact portions 320b of the contact
300b are placed through the slits 140a, 140b and then
into the connecting hole 130. The basal end 331b of the
connecting portion 330b of the contact 300b is inserted
into the lead hole 160a of the body 100, and the distal
end 332b protrudes from the lead hole 160a to the outside
of the body 100.
[0041] The next step is to prepare the cover 200 by
injection-molding the insulating resin. The first blocking
portion 210 of the cover 200 is fitted in the housing recess
116a of the body 100, and the second blocking portions
220, 230 of the cover 200 are fitted into the first recesses
111a, 111b of the body 100. Then, the first blocking por-
tion 210 blocks one end of the connecting hole 130, the
slits 140a, 140b and the slit 150 of the body 100 and
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covers the contacts 300b, 300c. The second blocking
portion 220 blocks the lead hole 160a, the housing holes
170a and the lead holes 180a and covers the contacts
300a in the housing hole 170a. The second blocking por-
tion 230 blocks the lead hole 160b, the housing hole 170b
and the lead hole 180b and covers the contact 300a in
the housing hole 170b. In this state, the connecting por-
tions 330a of the contacts 300a protrude from between
the body 100 and the second blocking portions 220, 230
of the cover 200 to the outside. The connecting portion
330b of the contact 300b protrudes from between the
body 100 and the second blocking portion 220 of the
cover 200 to the outside. The connecting portion 330c of
the contact 300c protrudes from between the body 100
and the second blocking portion 230 of the cover 200 to
the outside. At this time, the outer surface of the first
blocking portion 210 is flush with the end surface of the
sixth end 116 of the body 100, the one end surface in the
X direction of the second blocking portion 220 is flush
with the end surface of the third end 113 of the main body
110, and the other end surface in the X direction of the
second blocking portion 230 is flush with the end surface
of the fourth end 114 of the main body 110. Also, the gap
S1 is formed between the other end surface in the X
direction of the second blocking portion 220 and the inner
wall on the other side in the X direction of the first recess
111a of the main body 110. The gap S2 is formed be-
tween the one end surface in the X direction of the second
blocking portion 230 and the inner wall on the one side
in the X direction of the first recess 111b of the main body
110. The gap S3 is formed between the basal ends of
the second blocking portions 220, 230 and the inner wall
on the other side in the Y direction of the recess 111c of
the main body 110.
[0042] The body 100, the contacts 300a to 300c and
the cover 200 may be thus combined and then placed in
a mold (not shown), and the insulating resin is poured
into the mold for outsert molding. The insulating resin is
outsert-molded into the molded portion 400. Then, the
first molded portion 410 of the molded portion 400 covers
the first blocking portion 210 of the cover 200 and the
sixth end 116 of the body 100 and bonds the first blocking
portion 210 to the sixth end 116 of the body 100. The
second molded portions 421, 422 are filled into the first
recesses 111a, 111b and the recess 111c of the main
body 110, cover the second blocking portions 220, 230,
and bond the second blocking portions 220, 230 to the
first end 111 of the body 100. The third molded portions
431, 432 are filled into the second recesses 112a, 112b
of the main body 110. The fourth molded portion 440
covers the third end 113 of the body 100 and the one
side in the X direction of the second blocking portion 220,
bonds the one end surface in the X direction of the second
blocking portion 220 to the end surface of the third end
113 of the body 100. The fifth molded portion 450 covers
the fourth end 114 of the body 100 and the other side in
the X direction of the second blocking portion 230, and
bonds the other end surface in the X direction of the sec-

ond blocking portion 230 to the end surface of the fourth
end 114 of the body 100. The connecting portions 330a,
330b, 330c of the contacts 300a, 300b, 300c pass
through the fourth and fifth molded portions 440, 450, so
that the distal ends 332a, 332b, 332c of the connecting
portions 330a, 330b, 330c are placed outside of the fourth
and fifth molded portions 440, 450.
[0043] The connector may be thus assembled and
mounted on a circuit board of the electronic device in the
following steps. First, the connector is placed on the cir-
cuit board. At this time, the distal ends 332a of the con-
necting portions 330a of the contacts 300a are each
brought into contact with an electrode on the circuit board.
The distal end 332b of the connecting portion 330b of
the contact 300b is brought into contact with another elec-
trode on the circuit board. The distal end 332c of the
connecting portion 330c of the contact 300c is brought
into contact with an earth electrode on the circuit board.
After that, the distal ends 332a of the connecting portions
330a of the contacts 300a are soldered to the electrodes
on the circuit board. The distal end 332b of the connecting
portion 330b of the contact 300b is soldered to the an-
other electrode on the circuit board. The distal end 332c
of the connecting portion 330c of the contact 300c is sol-
dered to the earth electrode on the circuit board.
[0044] The connector may be connected to a plug in
the following steps. First, the plug is inserted into the
connecting hole 130 of the connector. Then, the third
electrode of the plug is elastically held between the con-
tact portions 320b of the contact 300b. The second elec-
trode of the plug elastically contacts the contact portion
320a of one of the three contacts 300a. The first electrode
of the plug is held between the contact portions 320a of
the remaining two contacts 300a. The earth electrode of
the plug elastically contacts the contact portion 320c of
the contact 300c.
[0045] The above-described connector has many ad-
vantageous features. First, the first molded portion 410
covers and blocks the boundary between the sixth end
116 of the main body 110 and the first blocking portion
210 of the cover 200. The second molded portions 421,
422 cover and block the boundaries between the second
blocking portions 220, 230 and the first end 111 of the
main body 110. The fourth molded portion 440 covers
and blocks the boundary between the second blocking
portion 220 and the third end 113 of the main body 110,
the boundaries between the connecting portions 330a of
the contacts 300a and the second blocking portion 220,
the boundaries between the connecting portions 330a of
the contacts 300a and the third end 113 of the main body
110, the boundary between the connecting portion 330b
of the contact 300b and the second blocking portion 220,
and the boundary between the connecting portion 330b
of the contact 300b and the third end 113 of the main
body 110. The fifth molded portion 450 covers and blocks
the boundary between the second blocking portion 230
and the fourth end 114 of the main body 110, the bound-
ary between the connecting portion 330a of the one con-

11 12 



EP 2 571 106 A1

8

5

10

15

20

25

30

35

40

45

50

55

tact 300a on the other side in the X direction and the
second blocking portion 230, the boundary between the
connecting portion 330a of the one contact 300a and the
fourth end 114 of the main body 110, the boundary be-
tween the connecting portion 330c of the contact 300c
and the second blocking portion 230, and the boundary
between the connecting portion 330c of the contact 300c
and the fourth end 114 of the main body 110. The con-
nector is thus capable of preventing water intrusion from
between the cover 200 and the body 100, between the
body 100 and the connecting portions 330a, 330b, 330c
of the contacts 300a, 300b, 300c, and between the cover
200 and the connecting portion 330a, 330b, 330c of the
contacts 300a, 300b, 300c. Moreover, the connector can
provide such waterproof property at low costs because
the first molded portion 410, the second molded portions
421, 422, and the fourth and fifth molded portions 440,
450 are manufactured by outsert molding or in a similar
method.
[0046] Further advantageously, the second molded
portions 421, 422 are filled in the first recesses 111a,
111b and the recess 111c of the main body 110 to cover
the second blocking portions 220, 230, and the third
molded portions 431, 432 are filled in the second recess-
es 112a, 112b of the main body 110. Similarly, the fourth
molded portion 440 covers the third end 113 of the body
100 and the one side in the X direction of the second
blocking portion 220, and the fifth molded portion 450
covers the fourth end 114 of the body 100 and the other
side in the X direction of the second blocking portion 230.
In other words, the second molded portions 421, 422 and
the third molded portions 431, 432 as provided such as
to hold the body 100 and the cover 200 therebetween in
the Z direction and the fourth and fifth molded portions
440, 450 hold the body 100 and the cover 200 therebe-
tween in the X direction. As a result, the molded portion
400 provides an advantageously high bonding strength
with respect to the cover 200 and the body 100.

Embodiment 2

[0047] Next, a connector in accordance with Embodi-
ment 2 of the invention will be described with reference
to Fig. 4A to Fig. 6B. The connector shown in Fig. 4A to
Fig. 6B is different from the connector in Embodiment 1
in that it is a mid-mount type connector to fit in a recess
or a hole in a circuit board and be connected to the circuit
board in this state. Specifically, to conform to the mid-
mount type, the connector is different from the connector
in Embodiment 1 in shape of a main body 110’ of a body
100’, a cover 200’, connecting portions 330a’ to 330c’ of
contacts 300a’ to 300c’ and a molded portion 400’. Only
these differences from Embodiment 1 will be described
below in detail, and the overlaps will be omitted. As de-
scribed above, a symbol _’_ is added to reference nu-
merals referring to the body, the cover, the contacts and
the molded portion of this connector to distinguish them
from the body, the cover, the contacts and the molded

portion of the connector of Embodiment 1.
[0048] The body 100’ has substantially the same con-
figuration as the body 100 except for the following two
points. The first difference is that an end surface of a third
end 113’ of the main body 110’ is provided with a plurality
of protrusions 113a’ and grooves 113b’, and an end sur-
face of the fourth end 114’ is provided with a plurality of
protrusions 114a’ and grooves 114b’. The protrusions
113a’, 114a’ are arranged in the Y direction with spacing
therebetween. The grooves 113b’, 114b’ extend in the Z
direction. The second difference is that first recesses
111a’, 111b’ of a first end 111’ each has a region on the
one end side in the Y direction that is narrower than the
other region. Fig. 4A to Fig. 6B also illustrate a second
end 112’ of the main body, second recesses 112a’, 112b’
of the second end, a fifth end 115’ of the main body, a
sixth end 116’ of the main body, a housing recess 116a’,
a ring 120’, .a connecting hole 130’, slits 140a’, 140b’,
150’, lead holes 160a’, 160b’, housing holes 170a’, 170b’,
and lead holes 180a’, 180b’.
[0049] The cover 200’ has substantially the same con-
figuration as the cover 200 except for the following dif-
ferences. Particularly, a first blocking portion 210’ is pro-
vided with a plurality of protrusions 211’, a second block-
ing portion 220’ is provided with a plurality of protrusions
221’, 222’, and a second blocking portion 230’ is provided
with a plurality of protrusions 231’, 232’. As shown in Fig.
4C, a gap S1’ is provided between the other end face in
the X direction of the second blocking portion 220’ and
the inner wall on the other side in the X direction of the
first recess 111a’ of the main body 110’. As shown in Fig.
4D, a gap S2’ is provided between the one end surface
in the X direction of the second blocking portion 230’ and
the inner wall on the one side in the X direction of the
first recess 111b’ of the main body 110’. As shown in Fig.
1D, a gap S3’ is provided between the integrated basal
end of the second blocking portions 220’, 230’ and the
inner wall on other side in the Y direction of the recess
111c’ of the main body 110’.
[0050] The contacts 300a’ are different from the con-
tacts 300a in that the connecting portions 330a’ are bent
upward in the generally L-shape. The connecting por-
tions 330a’ each include a basal end 331a’ and a distal
end 332a’. The basal end 331a’ is continuous with the
other end in the Z direction of a fixed portion 310a’ and
is bent toward one end in the Z direction. The basal end
331a’ passes through the lead holes 180a’, 180b’ of the
main body 110’ and protrudes toward the third ends 113’,
114’ of the main body 110’. The distal end 332a’ is con-
tinuous with the basal end 331a’ and is bent substantially
perpendicularly to the basal end 331a’. The distal end
332a’ passes through fourth and fifth molded portions
440’, 450’ of the molded portion 400’. Fig. 4A to Fig. 6B
also illustrate contact portions 320a’.
[0051] The contact 300b’ is different from the contact
300b in that a connecting portion 330b’ is bent upward
in generally L-shape. The connecting portion 330b’ in-
cludes a basal end 331b’ and a distal end 332b’. The
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basal end 331b’ is continuous with the other end in the
Z direction of the fixed portion 310b’ and is folded toward
the one end in the Z direction. The basal end 331b’ pass-
es through the lead hole 160a’ of the main body 110’ and
protrudes toward the third end 113’ of the main body 110’.
The distal end 332b’ is continuous with the basal end
331b’ and bent substantially perpendicularly to the basal
end 331b’. The distal end 332b’ passes through the fourth
molded portion 440’ of the molded portion 400’. Fig. 4A
to Fig. 6B also illustrate contact portions 320b’.
[0052] The contact 300c’ is different from the contact
300c in that a connecting portion 330c’ is bent upward in
generally L-shape. The connecting portion 330c’ in-
cludes a basal end 331c’ and a distal end 332c’. The
basal end 331c’ is continuous with the other end in the
Z direction of the fixed portion 310c’ and is folded toward
the one end in the Z direction. The basal end 331c’ passes
through the lead hole 160b’ of the main body 110’ and
protrudes toward the fourth end 114’ of the main body
110’. The distal end 332c’ is continuous with the basal
end 331c’ and is bent substantially perpendicularly to the
basal end 331c’. The distal end 332c’ passes through
the fifth molded portion 450’ of the molded portion 400’.
Fig. 4A to Fig. 6B also illustrate a contact portion 320c’.
[0053] The molded portion 400’ has substantially the
same configuration as the molded portion 400 except for
the following two points. The first difference is that the
protrusions 211’ are embedded in the first molded portion
410’, the protrusions 222’, 232’ are embedded in the sec-
ond molded portions 421’, 422’, the protrusions 221’ are
embedded in the fourth molded portion 440’, and the pro-
trusion 231’ is embedded in the fifth molded portion 450’.
The second difference is that the fourth molded portion
440’ is filled in the grooves 113b’, and the fifth molded
portion 450’ is filled in the grooves 113b’. Fig. 4A to Fig.
6B also illustrate third molded portions 431’, 432’.
[0054] The connector with the above-mentioned con-
figuration may be assembled in a similar manner as in
Embodiment 1. The assembled connector may be
mounted on a circuit board of an electronic device in the
following steps. First, the connector is placed in a recess
or a hole of the circuit board. Then, the distal ends 332a’
of the connecting portions 330a’ of the contacts 300a’
each contact an electrode on an edge of the recess or
hole of the circuit board. The distal end 332b’ of the con-
necting portion 330b’ of the contact 300b’ contacts an-
other electrode on the edge of the recess or hole of the
circuit board. The distal end 332c’ of the connecting por-
tion 330c’ of the contact 300c’ contacts an earth electrode
on the edge of the recess or hole of the circuit board.
After that, the distal ends 332a’ of the connecting portions
330a’ of the contacts 300a’ are soldered to the electrodes
on the circuit board. The distal end 332b’ of the connect-
ing portion 330b’ of the contact 300b’ is soldered to said
another electrode on the circuit board. The distal end
332c’ of the connecting portion 330c’ of the contact 300c’
is soldered to the earth electrode on the circuit board.
[0055] The connector may be connected to a plug in

the following steps. First, the plug is inserted into the
connecting hole 130’ of the connector. Then, the third
electrode of the plug is elastically held between the con-
tact portions 320b’ of the contact 300b’. The second elec-
trode of the plug elastically contacts the contact portion
320a’ of one of the three contacts 300a’. The first elec-
trode of the plug is elastically held between the contact
portion 320a’ of the remaining two contacts 300a’. The
earth electrode of the plug elastically contacts the contact
portions 320c’ of the contact 300c’.
[0056] The above-described connector has many ad-
vantageous features. First, the first molded portion 410’
covers and blocks the boundary between the sixth end
116’ of the main body 110’ and the first blocking portion
210’ of the cover 200’. The second molded portions 421’,
422’ cover and block the boundaries between the second
blocking portions 220’, 230’ and the first end 111’ of the
main body 110’. The fourth molded portion 440’ covers
and blocks the boundary between the second blocking
portion 220’ and the third end 113’ of the main body 110’,
the boundaries between the connecting portions 330a’
of the contacts 300a’ and the second blocking portion
220’, the boundaries between the connecting portions
330a’ of the contacts 300a’ and the third end 113’ of the
main body 110’, the boundary between the connecting
portion 330b’ of the contact 300b’ and the second block-
ing portion 220’, and the boundary between the connect-
ing portion 330b’ of the contact 300b’ and the third end
113’ of the main body 110’. The fifth molded portion 450’
covers and blocks the boundary between the second
blocking portion 230’ and the fourth end 114’ of the main
body 110’, the boundary between the connecting portion
330a’ of the contact 300a’ and the second blocking por-
tion 230’, the boundary between the connecting portion
330a’ of the contact 300a’ and the fourth end 114’ of the
main body 110’, the boundary between the connecting
portion 330c’ of the contact 300c’ and the second block-
ing portion 230’, and the boundary between the connect-
ing portion 330c’ of the contact 300c’ and the fourth end
114’ of the main body 110’. The connector is thus capable
of preventing water intrusion from between the cover 200’
and the body 100’, between the body 100’ and the con-
necting portions 330a’, 330b’, 330c’ of the contacts 300a’,
300b’, 300c’, and between the cover 200’ and the con-
necting portion 330a’, 330b’, 330c’ of the contacts 300a’,
300b’, 300c’. Moreover, the connector can provide such
waterproof property at low costs because the first molded
portion 410’, the second molded portions 421’, 422’, and
the fourth and fifth molded portions 440’, 450’ are man-
ufactured by outsert molding or in a similar method.
[0057] Further advantageously, the second molded
portions 421’, 422’ are filled in the first recesses 111a’,
111b’ and the recess 111c’ of the main body 110’ to cover
the second blocking portions 220’, 230’, and the third
molded portions 431’, 432’ are filled in the second re-
cesses 112a’, 112b’ of the main body 110’. Similarly, the
fourth molded portion 440’ covers the third end 113’ of
the body 100’ and the one side in the X direction of the
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second blocking portion 220’, and the fifth molded portion
450’ covers the fourth end 114’ of the body 100’ and the
other side in the X direction of the second blocking portion
230’. In other words, the second molded portions 421’,
422’ and the third molded portions 431’, 432’ hold the
body 100’ and the cover 200’ therebetween in the Z di-
rection, and the fourth and fifth molded portions 440’,
450’ hold the body 100’ and the cover 200’ in the X di-
rection. As a result, the molded portion 400’ provides an
advantageously high bonding strength with respect to
the cover 200’ and the body 100’.
[0058] Still further advantageously, the protrusions
211’ of the first blocking portion 210’ are embedded in
the first molded portion 410’, the protrusions 222’, 232’
of the second blocking portion 220’, 230’ are embedded
in the second molded portion 421’, 422’, the protrusions
221’ of the second blocking portion 220’ are embedded
in the fourth molded portion 440’, and the protrusion 231’
of the second blocking portion 230’ is embedded in the
fifth molded portion 450’. The fourth and fifth molded por-
tions 440’, 450’ are filled in the grooves 113b’, 114b’ of
the main body 110’. These features of the molded portion
400’ also contribute to an advantageously high bonding
strength with respect to the cover 200’ and the body 100’.
[0059] The connectors of the invention are not limited
to ones in accordance with the above-mentioned embod-
iments. They may be modified in design in any manner
within the scope of the claims. Specific modifications will
be described in detail below.
[0060] The body may include the connecting hole, the
plurality of housing holes, the plurality of slits, and the
housing recess as in Embodiments 1 and 2. However,
the body may be modified in any manner as long as the
body includes a connecting hole, and a housing hole or
slit that communicates with the connecting hole and is
open to the outside of the body. For example, the slit may
be provided in the bottom of the first recess of the first
end of the body. Alternatively, the body may be provided
with housing holes on one side or both sides in the X
direction of the connecting hole of the body.
[0061] The connecting hole may pass through the main
body and the ring in the Y direction as in Embodiments
1 and 2. The connecting hole may be of any shape if
provided in the body and adapted to detachably receive
a mating connector.
[0062] The main body may be provided with the lead
holes communicating with the housing hole and the slit
as in Embodiments 1 and 2. The lead holes may be omit-
ted. If omitted, the connecting portions of the contacts
may protrude from a gap or gaps between the body and
the cover to the outside of the body and the cover. Alter-
natively, there may be at least one lead hole provided in
at least one of the body and the cover to connect the
housing hole or slit to the outside of the body and the
cover. Specifically, the cover may have at least one lead
hole, or the cover and the body may each have at least
one lead hole.
[0063] The first end of the body may be provided with

the two first recesses as in Embodiments 1 and 2. The
first recesses may be omitted. Particularly, the first end
of the body may have housing holes or slits in place of
the first recesses. Alternatively, the first end of the body
may be provided with one first recess or three or more
first recesses.
[0064] The second end of the body may be provided
with the two second recesses as in Embodiments 1 and
2. The second recesses may be omitted. Particularly, the
second end of the body may have housing holes or slits
in place of the first recesses. Alternatively, the second
end of the body may be provided with one second recess
or three or more second recesses.
[0065] The cover may include the first blocking portion
and the two second blocking portions as in Embodiments
1 and 2. Alternatively, the cover may be modified as long
as it can block the housing hole or slit of the body. For
example, the cover may have only the first blocking por-
tion if the bodies 100, 100’ are provided with the connect-
ing holes 130, 130’ and the slits 140a, 140b, 140a’, 140b’
only the cover may have only the second blocking por-
tions if the bodies 100, 100’ are provided with the con-
necting holes 130, 130’ and the housing holes 170a,
170a’ only. Alternatively, the cover may be provided with
a single second blocking portion to cover the lead holes
160a, 160b, the housing holes 170a, 170b and the lead
holes 180a, 180b of the first end 111 of the body 100, or
to cover the lead hole 160a’, 160b’, the housing holes
170a’, 170b’ and the lead holes 180a’, 180b’ of the first
end 111’ of the body 100’.
[0066] The invention is not limited to the arrangement
of Embodiments 1 and 2 where the one end surface in
the X direction of the second blocking portion is flush with
the end surface of the third end of the main body, and
where the other end surface in the X direction of the sec-
ond blocking portion is flush with the end surface of the
fourth end of the main body. For example, the cover and
the molded portion may be modified as shown in Fig. 7.
More particularly, the end surface on the one side in the
X direction of the second blocking portion 220" is located
closer to the other side in the X direction than the end
surface of a third end 113" of the body 100", and the end
surface on the other side in the X direction of the second
blocking portion 230" is located closer to the one side in
the X direction than the end surface of a fourth end 114" of
the body 100".
[0067] In this case, the following boundaries are all on
the same plane of a first end 111" of the body 100"-name-
ly, the boundaries between end surfaces on one and the
other sides in the X direction of the second blocking por-
tions 220", 230" and the body 100", the boundaries be-
tween the second blocking portion 220" and connecting
portions 330a", 330b" of contacts, the boundaries be-
tween the body 100" and the connecting portions 330a",
330b" of the contacts, the boundaries between the sec-
ond blocking portion 230" and the connecting portions
330a", 330c" of the contacts, and the boundaries be-
tween the body 100" and the connecting portions 330a",
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330c" of the contacts. A second molded portion 421" cov-
ers the second blocking portion 220" and bonds the sec-
ond blocking portion 220" to the first end 111" of the body
100". The connecting portions 330a", 330b" pass through
the second molded portion 421 ". In other words, the
second molded portion 421" covers and blocks the
boundary between the end surface on the one side in the
X direction of the second blocking portion 220" and the
first end 111" of the body 100", the boundary between
the end surface on the other side in the X direction of the
second blocking portion 220" and the first end 111" of
the body 100", the boundaries between the second block-
ing portion 220" and the connecting portions 330a",
330b" of the contacts, and the boundaries between the
first end 111" of the body 100" and the connecting por-
tions 330a", 330b" of the contacts. Another second mold-
ed portion 422" covers the second blocking portion
230" and bonds the second blocking portion 230" to the
first end 111" of the body 100". The connecting portions
330a", 330c" pass through the second molded portion
422". In other words, the second molded portion 422"
covers and blocks the boundary between the end surface
on the one side in the X direction of the second blocking
portion 230" and the first end 111" of the body 100", the
boundary between the end surface on the other side in
the X direction of the second blocking portion 230" and
the first end 111" of the body 100", the boundaries be-
tween the second blocking portion 230" and the connect-
ing portions 330a", 330c" of the contacts, and the bound-
aries between the first end 111" of the body 100" and the
connecting portions 330a", 330c" of the contacts. In this
case, the fourth and fifth molded portions may be omitted.
[0068] The main body and the cover may be modified
such that only the one end surface in the X direction of
the second blocking portion and the end surface of the
third end of the main body are flush with each other. Al-
ternative modification is that only the other end surface
in the X direction of the second blocking portion and the
end surface of the fourth end of the main body are flush
with each other.
[0069] The molded portion may include the first molded
portion, the two second molded portions, the two third
molded portions, the fourth molded portion and the fifth
molded portion as in Embodiments 1 and 2. The molded
portion may be modified in any manner as long as it is
an element of insulating resin adapted to cover at least
a boundary between the body and the cover, a boundary
between the body and the connecting portion of the con-
tact, and a boundary between the cover and the connect-
ing portion of the contact. For example, the molded por-
tion may include a first molded portion having a first end
in the Z direction and a second end in the Z direction on
the opposite side from the first end, a second molded
portion communicating with the first end of the first mold-
ed portion, and a third molded portion communicating
with the second end of the first molded portion. In this
case, the first molded portion may cover the first blocking
portion blocking one side of the connecting hole passing

through the body and bond the first blocking portion to
the body. The second molded portion may be filled in the
first recess of the first end of the body, cover the second
blocking portion blocking the housing hole or slit in the
bottom of the first recess, and bond the second blocking
portion to the body. The third molded portion may be filled
in the second recess of the body. In the case where the
first end of the body is provided with the housing holes
or the like in place of the first and second recesses, the
second and ’third molded portions may be modified to
cover the first and second ends, respectively, of the body.
[0070] The outer surface of the body may be provided
with the protrusions and the grooves and the outer sur-
face of the cover may be provided with the protrusions
as in Embodiment 2. The invention is not limited to this
configuration, and the protrusions and the grooves may
be omitted as in Embodiment 1. The protrusions and/or
the grooves may be provided only in the outer surface of
the body, or alternatively only in the outer surface of the
cover. The protrusions may be modified in any manner
as long as the protrusions are embedded in the molded
portion. The grooves may be modified in any manner as
long as the molded portion is filled in the grooves.
[0071] The above-mentioned embodiments and mod-
ification examples are described by way of examples on-
ly. The materials, shapes, sizes, numbers and arrange-
ments of the elements of the connectors of the invention
may be modified as long as they can perform the same
functions.

Reference Signs List

[0072]

100 body
110 main body
111 first end
111a first recess
111b first recess
112 second end
112a second recess
112b second recess
113 third end
114 fourth end
115 fifth end
116 sixth end
120 ring
130 connecting hole
140a slit
140b slit
150 slit
160a lead hole
160b lead hole
170a housing hole
170b housing hole
180a lead hole
180b lead hole

200 cover
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210 first blocking portion
220 second blocking portion
230 second blocking portion

300a contact
310a fixed portion
320a contact portion
330a connecting portion
331a basal end
332a distal end

300b contact
310b fixed portion
320b contact portion
330b connecting portion
331b basal end
332b distal end

300c contact
310c fixed portion
320c contact portion
330c connecting portion
331c basal end
332c distal end

400 molded portion
410 first molded portion
421 second molded portion
422 second molded portion
431 third molded portion
432 third molded portion
440 fourth molded portion
450 fifth molded portion

500 gasket

Claims

1. A connector comprising:

a body (100; 100’) including:

a connecting hole (130; 130’), and
a housing hole (170a, 170b; 170a’, 170b’)
or slit (140a, 140b, 150; 140a’, 140b’, 150’)
communicating with the connecting hole
and being open to an outside of the body;

a cover (200; 200’) to block the housing hole or
slit of the body;
a contact (300a, 300b, 300c; 300a’, 300b’,
300c’) including:

a fixed portion (310a, 310b, 310c; 310a’,
310b’, 310c’) fixedly attached in the housing
hole or slit of the body,
a contact portion (320a, 320b, 320c; 320a’,
320b’, 320c’) disposed in the connecting
hole, and
a connecting portion (330a, 330b, 330c;
330a’, 330b’, 330c’) protruding from be-
tween the body and the cover to an outside

of the body and the cover; and

a molded portion (400; 400’) of insulating resin
to cover and block at least a boundary between
the body and the cover, a boundary between the
body and the connecting portion of the contact,
and a boundary between the cover and the con-
necting portion of the contact.

2. The connector according to claim 1, wherein
the connecting hole (130; 130’) passes through the
body (100; 100’) in a first direction, the body further
includes:

a first end (111; 111’) in a second direction or-
thogonal to the first direction,
a second end (112; 112’) in the second direction
on the opposite side from the first end,
a first recess (111a, 111b; 111a’, 111b’) provid-
ed in the first end, the first recess having a bot-
tom provided with the housing hole (170a, 170b;
170a’, 170b’) or slit (140a, 140b, 150; 140a’,
140b’, 150’), and
a second recess (112a, 112b; 112a’, 112b’) pro-
vided in the second end,

the cover (200; 200’) includes:

a first blocking portion (210; 210’) to block the
connecting hole, and
a second blocking portion (220; 220’) housed in
the first recess so as to block the housing hole
or slit, and

the molded portion (400; 400’) includes:

a first molded portion (410; 410’) covering the
first blocking portion and bonding the first block-
ing portion to the body, the first molded portion
including a first end (411; 411’) in the second
direction and a second end (412; 412’) in the
second direction on the opposite side from the
first end,
a second molded portion (421, 422; 421’, 422’)
being continuous with the first end of the first
molded portion and filled in the first recess of
the body, the second molded portion covering
the second blocking portion and bonding the
second blocking portion to the body, and
a third molded portion (431, 432; 431’, 432’) be-
ing continuous with the second end of the first
molded portion and filled in the second recess
of the body.

3. The connector according to claim 2, wherein
the body (100; 100’) further includes:

a third end (113; 113’) in a third direction orthog-
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onal to the first and second directions, and
a fourth end (114; 114’) in the third direction on
the opposite side from the third end,

the first molded portion (410; 410’) further includes:

a third end (413; 413’) in the third direction, and
a fourth end (414; 414’) in the third direction on
the opposite side from the third end, and

the molded portion (400; 400’) further includes:

a fourth molded portion (440; 440’) continuous
with the third end of the first molded portion, the
fourth molded portion covering the third end of
the body, and
a fifth molded portion (450; 450’) continuous with
the fourth end of the first molded portion, and
the fifth molded portion covering the fourth end
of the body.

4. The connector according to claim 3, wherein
one end surface in the third direction of the second
blocking portion (220; 220’) is flush with an end sur-
face of the third end (113; 113’) of the body (100;
100’), and
the fourth molded portion (440; 440’) bonds the end
surface of the second blocking portion to the end
surface of the third end of the body.

5. The connector according to claim 3, wherein
the other end surface in the third direction of the sec-
ond blocking portion (230; 230’) is flush with an end
surface of the fourth end (114; 114’) of the body (100;
100’), and
the fifth molded portion (450; 450’) bonds the end
surface of the second blocking portion to the end
surface of the fourth end of the body.

6. The connector according to claim 2, wherein
the connecting portion (330a, 330b, 330c; 330a’,
330b’, 330c’) of the contact (300a, 300b, 300c; 300a’,
300b’, 300c’) passes through the second molded
portion (421, 422; 421’, 422’).

7. The connector according to any one of claims 3 to
5, wherein
the connecting portion (330a, 330b, 330c; 330a’,
330b’, 330c’) of the contact (300a, 300b, 300c; 300a’,
300b’, 300c’) passes through the fourth (440; 440’)
or fifth (450; 450’) molded portion.

8. The connector according to any one of claims 1 to
7, wherein
at least one of the body (100; 100’) and the cover
(200; 200’) is provided with a lead hole (160a, 160b,
180a, 180b; 160a’, 160b’, 180a’, 180b’) for intercon-
necting between the housing hole (170a, 170b;

170a’, 170b’) or slit (140a, 140b, 150; 140a’, 140b’,
150’) and the outside of the body and the cover, and
the connecting portion (330a, 330b, 330c; 330a’,
330b’, 330c’) of the contact (300a, 300b, 300c; 300a’,
300b’, 300c’) protrudes through the lead hole to the
outside of the body and the cover.

9. The connector according to any one of claims 1 to
8, wherein
at least one of the body (100; 100’), the cover (200;
200’) and the molded portion (400; 400’) is made of
a polyamide resin.

10. The connector according to any one of claims 1 to
9, further comprising a ring-shaped gasket (500) to
fit around the body (100; 100’).

11. An electronic device comprising the connector ac-
cording to any one of claims I to 10.
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