wo 2013/015449 A1 |[IN I NPFV 0000 0 O A0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/015449 A1

31 January 2013 (31.01.2013) WIPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
HOIR 13/52 (2006.01) HOIR 13/11 (2006.01) kind of national protection available): AE, AG, AL, AM,
HOIR 43/16 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21) Tat tional Application Number- BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: PCT/IP2012/069529 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
25 July 2012 (25.07.2012) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
. ) OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
2011-162468 25 July 2011 (25.07.2011) JP kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(71) Applicant (for all designated States except US): YAZAKI UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
CORPORATION [JP/JP]; 4-28, Mita 1-chome, Min- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
ato-ku, Tokyo, 1088333 (JP). EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM
(72) Inventor; and > 4 > > O ST 2T ?
. . " TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(75) Inventor/Applicant (for US only): KUTSUNA, Y oji. ML, MR, NE, SN, TD, TG).
(74) Agents: HONDA, Hironori et al.; Eikoh Patent Firm, Tor- Published:

anomon Fast Bldg. 10F, 7-13, Nishi-Shimbashi 1-chome,
Minato-ku, Tokyo, 1050003 (JP).

with international search report (Art. 21(3))

(54) Title: Terminal for Waterproof Connector

Fig. 1

(57) Abstract: A terminal for a waterproot connector to be inserted through a waterproof plug is provided. A fitting tube part of the
terminal has a square tube shape and includes first to third walls. The first wall has a side extending in a longitudinal direction of the
terminal. The second wall is extended from the side in orthogonal to the first wall, and has a side edge extending in the longitudinal
direction at opposite side with respect to the first wall. The third wall opposes the first wall, and has a side edge extending in the lon -
gitudinal direction and contacting the side edge of the second wall. An engaging piece is extended from the side edge of the third
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DESCRIPTION
Title of the Invention Terminal for Waterproof Connector

Technical Field
The present invention is related to a terminal for a waterproof connector,

which is inserted into a waterproof plug attached to the waterproof connector.

Background Art

Fig. 5 shows a waterproof connector 110 disclosed in below-described PTL 1.

The waterproof connector 110 has a waterproof plug 120 provided in a base
end side of a terminal insert hole 112 formed in a resin housing 111.

The waterproof plug 120 is fitted to a terminal 130 for the waterproof
connector inserted into and attached to the terminal insert hole 112 from a fitting tube
part 131 side to prevent rainwater from entering the resin housirig 111 through an
electric wire 140 connected to the terminal 130 for the waterproof connector.

The terminal 130 for the waterproof connector is a female terminal formed by
a press forming of a metal plate, and includes the fitting tubé part 131 to which a male
terminal of a mate is fitted and an electric wire connecting part 132 which is formed
integrally with a rear end of the fitting tube part 131 and to which the electric wire 140
is connected.

The fitting tube part 131 is formed in a square tube structure to which a
terminal fitting of the mate is fitted by a bending work of a metal plate.

When the fitting tube part 131 is formed, as shown in Fig. 6, side edges of side
walls 341 and 144 of four side walls 341, 342, 143 and 144 of right, left, upper and
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lower surfaces forming the square tube structure which are both ends.in an expanded
state are butted against each other.

In Fig. 6, the one side wall 341 of the one pair of side walls 341 and 144
whose side edges are butted against each other is a right side wall in the fitting tube
part 131 and the other side wall 144 is an upper side wall in the fitting >tube part 131.

In the case of the terminal 130 for the waterproof connector shown in Fig. §
and Fig. 6, in order to prevent the side walls 341 and 144 whose side edges are
butted against each other from opening due to a spring back of the side walls 341 and
144, an.engaging piece 145 formed in the one side wall 341 of the one pair of side
walls 341 and 144 butted against each other is folded on the other side wall 144

In the case of the terminal 130 for the waterproof connector shown in Fig. 5
and Fig.6, the engaging piece 145 protrudes from an outer surface of the other side
wall 144.

Fig. 7 and Fig. 8 show a terminal 230 for a waterproof connector disclosed in
below-described PTL 2.

The terminal 230 for the waterproof connector is also a female terminal
formed by a press forming of a metal plate and inserted into a waterproof plug from a
fitting tube part 231} side having a square tube structure similarly to the terminal 130
for the waterproof connector shown in Fig. 5.

In the fitting tube part 231 disclosed in the PTL 2, a right side wall 241, a lower
side wall 242, a left side wall 243 and an upper side wall 244 form four side walls of
the square tube structure. In the case of the fitting tube part 231, in the right side wall
241, an engaging plate part 245 laminated on a lower surface of the upper side wall
244 is extended.

In the engaging plate part 245, an engaging piece 246 protruding in a side

2




10

15

20

25

WO 2013/015449 PCT/JP2012/069529

edge of the left side wall 243 is fitted to an engaging hole 251 which is formed so as to
pass through the left side wall 243, so that the engaging plate part 245 is connected to
the left side wall 243. Then, the engaging piece 246 is fitted to the engaging hole
251 to connect the engaging plate part 245 to the left side wall 243. Thus, the fitting

tube part 231 is prevented from opening.

Citation List
[Patent Literature]
[PTL1] JP-A-2008-4471

[PTL2] JP-8-7964

Summary of Invention
Technical Problem

In the structure that the engaging piece 145 for preventing the fitting tube part
131 from opening protrudes on the outer surface of the fitting tube part 131 as in the
terminal 130 for the waterproof connector disclosed in the PTL 1, when the terminal
130 for the waterproof connector is inserted into the waterproof plug, the en_gaging
piece 145 may scratch an inner surface of the waterproof plug to damage the
waterproof plug. Then, a waterproofing property by the waterproof plug may be
deteriorated due to the damage of the waterproof plug.

On the other hand, in the structure using an operation that the engaging piece
246 is fitted to the engaging hole 251 in order to prevent the fitting tube part 231 from
opening as in the terminal 230 for the water proof connector disclosed in the PTL 2,
since the engaging piece 246 does not protrude to the outer surface, the waterproof
plug can be prevented from being damaged. However, in the structure of the
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terminal 230 for the waterproof connector disclosed in the PTL 2, as compared with
the structure that the engaging piece 145 is simply folded on the adjacent side wall, a
high working accuracy is required, so that a production cost may be increased to
improve the working accuracy.

It is therefore one advantageous aspect of the present invention to provide a |
terminal for a waterproof connector in which it is prevented to damage a waterproof
plug and to deteriorate a waterproofing property when the terminal is fnserted into the

waterproof plug, and a production cost is reduced due to mitigate a working accuracy.

Solution to Problem
According to one advantage of the invention, there is provided a terminal for a
watérproof connector, configured to be inserted through a waterproof plug attached in
the waterproof connector, the terminal comprising:
a fitting tube part, having a square tube shape, and including:
a first wall having a side extending in a longitudinal di‘rection of the terminal;
a second wall, extended from the side of the first wall in orthogonal to the
first wall, and having a side edge extending in the longitudinal direction at opposite
side with respect to the first wall; and
a third wall, opposing the first wall, and having a side edge extending in the
longitudinal direction and contacting the side edge of the second wall; and
a wire connection part, provided at an end of the fitting tube part in the
longitudinal direction, and configured to be connected with a wire,
wherein an engaging piece is extended from the side edge of the third wall in
orthogonal to the third wall so as to overlap the second wall, and
wherein the second wall is formed with a concave portion accommodating thé
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engaging piece.

The terminal for the waterproof connector may be configured such that: the
second wall includes an outer layer and an inner layer overlapping the outer layer; the
outer layer is extended from the side of the first wall, and includes a notch portion at a
position corresponding to the engaging piece; and the inner layer is extended from the
side edge of the second wall in a folded manner, and includes an outer surface at the
position corresponding to the engaging piece so that the concave poﬂion is defined by
the notch portion and the oﬁter surface.

The concave portion may have a depth larger than a thickness of the

engaging piece so that the engaging piece is not projected from the second wall

outward.

The fitting tube part and the engaging piece may be made by bending a plate
member.
Advantageous Effects of Invention

In the terminal for the waterproof connector according to the present invention,
in order to prevent the fitting tube part from opening, the engaging pieces protruding in
the third wall and folded on the second wall are accommodated in the concave
portions provided in the second wall and do not protrude outside from the second wall.
Accordingly, when the terminal fdr the waterproof connector is inserted into the
waterproof plug, the engaging pieces do not damage the waterproof plug, so that the
waterproofing property is not deteriorated.

Further, since the engaging pieces which prevent the fitting tube part from
opening are simply folded on the adjacent walls by the simple work, the high working
accuracy is not required. Accordingly, the production cost can be reduced by

mitigating the working accuracy.



10

15

20

25

WO 2013/015449 PCT/JP2012/069529

Further, the second wall has a two-layered structure that the inner layer
material is laminated on the back surface of the outer layer material. Thus, when the
ranges of the outer layer material providing the outer surface which are overlapped on
the engaging pieces are cut out, the concave portions in which the engaging pieces
are accommodated can be simply ensured. Thus, a formational property of the fitting

tube part can be improved.

Brief Description of Drawings

Fig. 1 is a perspective view of embodirhent of a terminal for a waterproof
connector according to an embodiment of the present invention.

Fig. 2 is a longitudinally sectional view of the terminal for the waterproof
connector shown in Fig. 1.

Fig. 3 is a development view of the terminal for the waterproof connector
shown in Fig. 1.

Fig. 4 is a perspective view of a concave portion on which an engaging piece
shown in Fig. 1 is folded.

Fig. 5 is an explanatory view of a conventional terminal for a waterproof
connector and a waterproof connector.

Fig. 6 is an explanatory view of an opening preventing structure in the terminal
for the waterproof connector shown in Fig. 5.

Fig. 7 is a perspective view of another conventional terminal for a waterproof
connector. |

Fig. 8 is a longitudinally sectional view of the terminal for the waterproof

connector shown in Fig. 7.
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Description of Embodiments

An embodiment of a terminal for a waterproof connector according to the
present invention will be described below in detail by referring to the drawings.

Fig. 1 to Fig. 4 are explanatory views of one embodiment of a terminal for a
waterproof connector according to the present invention. Fig. 1 is a perspective view
of the terminal for the waterproof connector of the one embodiment. Fig. 2 is a
longitudinally sectional view of the terminal for the waterproof connector shown in Fig.
1. Fig. 3 is a development view of the terminal for the waterproof connector shown in
Fig. 1. Fig. 4 is a perspective view of a concave portion on which an engaging piece
shown in Fig. 1 is folded.

The terminal 1 for the waterproof connector of the one embodiment is a
female terminal formed by a press forming of a metal plate (a plate member), and
includes a fitting tube part 10 to which a male terminal of a mate is fitted and an
electric wire connecting part 20 (a wire connection part) which is formed integrally with
a rear end of the fitting tube part 10 and to which an electric wire is crimped.

The fitting tube part 10 is formed in a square tube structure to Which a terminal
fitting of the mate is fitted by a bending work of the metal plate. The electric wire
connecting part 20 includes, as shown in Fig. 1 and Fig. 2, a conductor crimping piece
21 crimped to a conductor of an electric wire and a coat crimping piece 22 crimped on
an outer jacket of the electric wire to fix the electric wire.

In the fitting tube part 10, aé shown in Fig. 3, plate members as side walls 11,
12, 13 and 14 of four surfaces in right, left, upper and lower parts which form the
square tube structure are arranged in order in an expanded state.

In the case of the present embodiment, the side wall 11 (a third wall) becomes
the side wall of the right part when the square tube structure is formed. Further, the
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side wall 12 becomes the side wall of the lower part when the square tube structure is
formed. The side wall 13 (a first wall) becomes the side wall of the left part when the
square tube structure is formed. The side wall 14 (a second wall) bécomes the side
wall of the upper part when the square tube structure is formed.

When 'the side walls 11, 12, 13 and 14 of the four surfaces in the expanded
state as shown in Fig. 3 are formed in the square tube structure by the bending work,
side‘edges of the side walls 11 and 14 at both ends in the expanded state are butted
against each other.

In the one side wall 11 as the right side wall of the one pair of side walls 11
and 14 whose side edges are butted against each other, engaging pieces 151 and
162 protrude.

The engaging pieces 151 and 152 are provided in a front end side and a rear
end side of the fitting tube part 10. The engaging pieces 151 and 152 protruding in
the side wall 11 are folded on the other side wall 14 in order to prevent the side walls
11 and 14 from opening.

The other side wall 14 of the one pair of side walls 11 and 14 whose side
edges are butted against each other includes an outer layer material 141 and an inner
layer material 142 as shown in Fig. 3.

The outer layer material 141 is extended from a side edge of the left side wall
13 opposed to the one side wall 11 when the square tube structure is formed to
provide an outer surface of the other side wall 14.

The inner layer material 142 is extended from the outer layer material 141 and
folded on a back surface of the outer layer material 141 to form the other side wall 14
in which the plate materials are laminated in a two-layered structure.

In the present embodiment, in the outer layer material 141, are formed cut-out
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parts (notch portions) 141a and 142b in which ranges overlapped on the engaging
pieces 151 and 152 are cut out as shown in Fig. 3. When the side walls 11, 12, 13
and 14 of the four surfaces are formed in the tubular structure, since the cut-out parts
141a and 142a are formed, the inner layer material 142 folded on the back of the
outer layer material 141 is exposed as shown in Fig. 4 and concave portions 14a and
14b are formed which are recessed by one step from the outer layer material 141.
When the side walls 11, 12, 13 and 14 of the four surfaces ére respectively
formed in the tubular structure and the engaging pieces 151 and 152 are folded on the
other side wall 14, the engaging pieces 151 and 152 are accommodated in the
concave portions 14a and 14b not so as to protrude outside the outer surface of the
other side wall 14 as shown in Fig. 1 and Fig. 2. Specifically, the concave portions
14a and 14b have a depth larger than a thickness of the engaging pieces 151 and152
so that the engaging pieces 151 and152 are not projected from the side wall 14

outward.

The above-described terminal 1 for the waterproof connector of the one
embodiment is inserted into a waterproof plug attached to the waterproof connector
from the fitting tube part 10 side.

In the above-described terminal 1 for the waterproof connector Qf the one
embodiment, in order to prevent the fitting tube part 10 from opening, the engaging
pieces 151 and 152 protruding in one side wall 11 and folded on the other side wall 14
are accommodated in the concave portions 14a and 14b provided in the other side
wall 14 and do not protrude outside from the other side wall 14.

Accordingly, when the terminal 1 for the waterproof connector is inserted into
the waterproof plug, the engaging pieces 151 and 152 do not damage the waterproof
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plug, so that a waterproofing property is not deteriorated.

Further, since the engaging pieces 151 and 152 which prevent the fitting tube
part 10 from opening are simply folded on the adjacent side walls 11, 12, 13 and 14 by
a simple_work, a high working accuracy is not required. Accordingly, a production
cost can be reduced by mitigating the working accuracy.

Further, in the case of the terminal 1 for the waterproof cénnector of the
above-described one embodiment, the other side wall 14 has the two-layered
structure that the inner layer material 142 is laminated on the back surface of the outer
layer material 141. Thus, when the ranges of the outer layer material 141 providing
the outer surface which are overlapped on the engaging pieces 151 and 152 are cut
out, the concave portions 14a and 14b in which the engaging pieces 151 and 152 are
accommodated can be simply ensured. Thus, a formational property of the fitting
tube part 10 can be improved.

The terminal for the Waterproof connector of the present invention is not
limited to the above-described embodiment and may be suitably modified and
improved.

For instance, the concave portions 14a and 14b in which the engaging piec_es
151 and 152 are accommodated may be formed by press working a part of the plate
material to a shape recessed to the inside of the square tube structure. In its case,
the other side wall 14 does not need to be formed in the two-layered structure.

The above-mentioned embodiment is merely a typical example of the present
invention, and the present invention is not limited to the embodiment. That is, the
present invention can be variously modified and implemented without departing from
the essential features of the present invention.

The present application is based on Japanese Patent Application No.

10
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2011-162468 filed on July 25, 2011, the contents of which are incorporated herein by

way of reference.

Industrial Applicability

According to the terminal for a waterproof connector of the présent invention,
it is prevented to damage a waterproof plug and to deteriorate a waterproofing
property when the terminal is inserted into the waterproof plug, and a production cost

is reduced due to mitigate a working accuracy.

Reference Signs List

1 TERMINAL FOR WATERPROOF CONNECTOR
10 - FITTING TUBE PART
20 ELECTRIC WIRE CONNECTING PART

11,12, 13, 14 SIDE WALL

14a, 14b CONCAVE PORTION

141 OUTER LAYER MATERIAL
141a, 142b  CUT-OUT PART

142 INNER LAYER MATERIAL

151, 152 ENGAGING PIECE

11
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CLAIMS

1. A terminal for a waterproof connector, configured to be inserted through a
waterproof plug attached in the waterproof connector, the terminal comprising:
a fitting tube part, having a square tube shape, and including:
a first wall having a side extending in a longitudinal direction of the terminal;
a second wall, extended from the side of the first wall in orthogonal to the
first wall, and having a side edge extending in the longitudinal direction at opposite
side with respect to the first wall; and
a third wall, opposing the first wall, and having a side edge extending in the
longitudinal direction and contacting the side edge of the second wall; and
a wire connection part, provided at an end of the fitting tube part in the
longitudinal direction, and configured to be connected with a wire,
wherein an engaging piece is extended from the side edge of the third wall in
orthogonal to the third wall so as to overlap the second wall, and
wherein the second wall is formed with a concave portion accommodating the

engaging piece.

2. The terminal for the waterproof connector according to claim 1, wherein

the second wall includes an outer layer and an inner layer oveflapping the
outer layer,

the outer layer is extended from the side of the first wall, and includes a notch
portion at a position corresponding to the engaging piece, and

the inner layer is extended from the side edge of the second wall in a folded
manner, and includes an outer surface at the position corresponding to the engaging

12
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piece so that the concave portion is defined by the notch portion and the outer

surface.

3. The terminal for waterproof connector according to claims 1 or 2, wherein
the concave portion has a depth larger than a thickness of the engaging piece

so that the engaging piece is not projected from the second wall outward.

4. The terminal for waterproof connector according to any one of claims 1 to 3,

wherein

the fitting tube part and the engaging piece are made by bending a plate

member.
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