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

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
12 January 2012 (12.01.2012)

TP A A 0 0
(10) International Publication Number

WO 2012/005380 Al

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
HO1R 43/20 (2006.01) CA, CH, CL, CN, CO, CR, CU, Cz, DE, DK, DM, DO,
ional licati . Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
PCT/JP20 11/066023 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
7 July 201 1 (07.07.201 1) NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
. ] SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
(25) Filing Language: English TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind d regional protection available): ARIPO (BW, GH,
2010-155500 8 July 2010 (08.07.2010) P GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(71) Applicant (for all designated Sates except US): YAZA- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Kl CORPORATION [JP/JP]; 4-28, Mita 1-chome, Mi- EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
nato-ku, Tokyo, 1088333 (JP). LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, Sl, SK,
(72) Inventors; and SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
(75) Inventors/Applicants (for US only): KASHIYAMA, GW, ML, MR, NE, SN, D, TG).
Motohisa. OISHI, Masanobu. Published:
(74) Agentss HONDA, Hironori et a; Eikoh Patent Firm, — with international search report (Art. 21(3))
Toranomon East Bldg. 10F, 7-13, Nishi-Shimbashi 1- __ pefore the expiration ¢ the time limit for amending the
chome, Minato-ku, Tokyo, 1050003 (JF). claims and to be republished in the event d receipt d
(81) Designated States (unless otherwise indicated, for every amendments (Rule 48.2(h))

kind d national protection available): AE, AG, AL, AM,

(54) Title: INSERT MOLDING METHOD FOR CONNECTOR

40~

Fig. 5C

we - 2012/@25330 A1 I 10 000 OO 0O

(57) Abstract: To provide an insert molding method for a connector which enables terminals to be inserted easily into insertion
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DESCRIPTION
Insert Molding Method for Connector

Technical Field

The present invention relates to an insert molding method for a

connector that has a plurality of terminals.

Background Art

Until now, the connector into which the housing and the
terminals become integrated by the insert molding is utilized. For
example, in PTL 1, the connector in which accuracy of form and

strength is improved has been proposed.

By the way, because of a warp of the terminals, in some cases,
it is difficult to insert the terminals into insertion destination places in
the connector. Therefore, the jig that is capable of aligning a plurality
of terminals before these terminals are inserted into the insertion
destination places has been proposed. For example, in PTL 2, the
automatic assembling equipment that is capable of inserting a plurality
of terminals automatically into the holes formed in the housing is set
forth. This automatic assembling equipment can align the terminals
by causing the comb-teeth shaped jig automatically to put on to the

terminals.
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Citation List
Patent Literature
[PTL 1] JP-A-2009-1 46852
[PTL 2] JP-A-2-220383

Summary of Invention
Technical Problem

However, in the connector in which the terminals are arranged
in two rows in the housing, even though the comb-teeth shaped jig is
uSed, it is difficult for this comb-teeth shaped jig to contact the
terminals in such a situation that the terminals in one row are warped
toward the terminals side in the other row, i.e., the terminals are
warped toward the inner side between the rows. Consequently, there
is a possibility in that it becomes difficult for the terminals to be

inserted into insertion destination places for the terminals.

Solution to Problem
The present invention has been made in view of the above
circumstances, and it is an object of the present invention to provide
an insert molding method for a connector, which enables terminals to
be inserted easily into insertion destination places for the terminals.
In order to solve the above problem and achieve the object, this

invention is provided with an insert molding method for a connector,
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which insert molds a connector including a plurality of terminals
integrated with a housing and aligned in two rows, comprising setting
the plurality of terminals in a housing mold so as to uniform warping
directions of the terminals so that the warping directions are

respectively directed toward outer sides of the rows of the terminals.

Advantageous Effects of Invention

According to the insert molding method of the present invention,
a plurality of signal system terminals that are aligned in two rows are
set in the housing mold such that the warping direction are
respectively directed to outer sides of the rows of the terminals.
Therefore, in the manufactured connector, the comb-teeth shaped jig
can be put on to the terminals, which are warped outward from the
rows, from the outer side of the rows of the terminals without fail
respectively. Consequently, the insertion of the terminals into insertion

destination -places for the terminals can be facilitated.

Brief Description of Drawings

Fig.1 is a perspective view showing a connector that is
manufactured by an insert molding method for a connector according
to an embodiment of the present invention.

Fig.2 is a view explaining such a situation that the connector
shown in Fig. 1 is about to be inserted into a circuit substrate.

Fig. 3 is a perspective view of a signal system terminal shown in
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Fig. 1.

Fig.4 is a view showing the signal system terminal that is in its
warped state.

Figs.5 Ato D are views explaining an insert molding method for
a connector.

Figs.6 Ato C are views illustrating the procedures required .until

the connector shown in Fig.2 is inserted into the circuit substrate.

Description of Embodiments

A preferred embodiment of an insert molding method for a
connector according to the present invention will be explained in detalil
with reference to the drawings hereinafter. Here, it should be noted

that the present invention is not limited by this embodiment.

Fig.1 is a perspective view showing a connector 1 that is
manufactured by an insert molding method for a connector according
to an embodiment of the present invention. Fig.2 is a view explaining
such a situation that the connector 1 shown in Fig.1 is about to be
inserted into a circuit substrate 50. The connector 1 is equipped with
signal system terminals 10, power system terminals 20, bushes 30,

and a housing 40.

The signal system terminals 10 are connected to the circuit

substrate 50, and correspond to the terminals that transmit a control
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signal of a small electric current respectively. As shown in Fig.3, a
dimension S of the signal system terminal 10 in the longitudinal
direction is long, e.g., is about 76 mm. Therefore, as shown in Fig.4,
a warp in the longitudinal direction is caused after the press molding is

applied.

The power system terminals 20 are welded to a power supply
substrate (not shown), and correspond to the terminals that transmit a
power supply current of a large electric current respectively. The
bushes 30 constitute the fitting holes that are used to fit the housing

40 to a unit 60 described later.

As shown in Fig. 1, the connector 1is constructed such that the
signal system terminals 10, thé power system terminals 20, and the
bushes 30, all being the insert components, are integrated with the
housing 40 by the insert molding. As shown in Fig.2, the connector 1
is attached to the unit 60 by bolts 60a, then the signal system
terminals 10 are soldered to the circuit substrate 50, and then the
power system terminals 20 are welded on to the power supply
substrate (not shown). The signal system terminals 10 are aligned in
a row when a comb-teeth shaped jig 70 is put on to these terminals 10,
l.e., each signal system terminal 10 gets into grooves 70b between
comb teeth 70a respectively. Then, the signal system terminals 10

are inserted correspondingly into connection holes 50a of the circuit
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substrate 50 in their aligned state. Then, the signal system terminals

10 are soldered on to the circuit substrate 50.

Next, the insert molding method for the connector according to
the present embodiment will be explained with reference to Fig.5
hereunder. Figs.5A to D are views explaining the insert molding

method for the connector.

First, as shown in Fig. 5A, the signal system terminals 10 are
set over a housing mold 80. That is, the signal system terminals 10
in two rows are set over the signal system terminal setting holes 80a
while directing their warping directions D outward respectively. More
concretely, the signal system terminals 10 in two rows are aligned
respectively such that the warping directions D of all signal system
terminals 10 in each row are directed outward in the direction, along
which paired terminals in two rows out of all signal system terminals
10 are opposed to each other, respectively. Then, as shown in Fig.
5B, a plurality of signal system terminals 10 in two rows are inserted
into signal system terminal setting holes 80a as the setting holes in

the housing mold 80, as described in detail later.

Then, as shown in Fig.5C, a resin used to form the housing 40,
etc. are injected into the housing mold 80, and thus the connector 1 in

which the insert components are integrated with the housing 40 is
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molded. Although not shown in Fig.5C, it is assumed that the setting
of the power system terminal 20 and the bush 30, both prepared as the
insert component, in the housing mold 80 should also be completed

before the resin, etc. are injected into the housing mold 80.

Then, as shown in FIG.5D, the connector 1 is released from the
housing mold 80, and thus the insert molding method for the connector
according to the embodiment of the present invention is completed.
In the connector 1 manufactured by this insert molding method for the
connector, as shown in Fig.5D, the warping directions D of respective
signal system terminal 10 are still directed to the outer side of the
rows of the terminals respectively. The reason for this is that,
because the spring characteristics of the metal itself is tough, an
amount of warp of the signal system terminals 10 would not be
changed just after the signal system terminals 10 are set merely in the

signal system terminal setting holes 80a of the housing mold 80.

Next, procedures required until the connector 1 that is
manufactured by the insert molding method for the connector
according to the embodiment of the present invention is inserted into
the circuit substrate 50 will be illustrated hereunder. Figs.6 Ato C
are views illustrating procedures required until the connector 1 shown

in Fig.2 is inserted into the circuit substrate 50.
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First, as shown in Fig.6A, the connector 1 is arranged in the
position where the signal system terminals 10 of the connector 1
substantially oppose to the connection holes 50a in the circuit
substrate 50. At this time, the warping directions D of the signal
system terminals 10 are directed toward the outer side of two rows of

the terminals respectively.

“Then, as shown in Fig.6B, the comb-teeth shaped jig 70 is put
on to the rows of the signal system terminals 10 from the outer side on
both sides respectively. At this time, the warping directions D of the
signal system terminals 10 are directed to the outer side of the rows.
Therefore, the comb-teeth shaped jig 70 can be put on to the signal
system terminals 10 in respective rows from the outer side of the rows
of the terminals without fail respectively. That is, the signal system

terminals 10 in two rows can be aligned without fail.

Then, as shown in Fig.6C, the signal system terminals 10 are
insertéd into the connection holes in the circuit substrate 50. At this
time, since the signal system terminals 10 are aligned by the
comb-teeth shaped jig 70, these signal system terminals 10 can be
inserted easily into the connection holes 50a in the circuit substrate

50.

In this embodiment, a plurality of signal system terminals 10
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aligned in two rows are integrated with the housing 40 such that their
warping directions D are directed to the outer side of the rows of the
terminals respectively. Therefore, in the manufactured connector 1,
the comb-teeth shaped jig 70 can be put on to the signal system
terminals 10, which are already warped outward from respective rows,
from the outer side of a plurality of signal system terminals 10 being
aligned in two rows without fail respectively. As a result, the
insertion of the signal system terminals 10 into the connection holes

50a in the circuit substrate 50 can be facilitated.

Also, in this embodiment, the signal system terminals 10, in
which a warp in the longitudinal direction is easily caused because its
dimension in the longitudinal direction is long, are integrated with the
housing 40 such that the warping directions D are directed toward the
outer side of the rows of the terminals respectively. Therefore, in the
manufactured connector 1, the comb-teeth shaped jig 70 can be put on
to the signal system terminals 10, which are already warped outward
from the rows, from the outer side of a plurality of signal system
terminals 10 aligned in two rows without fail respectively. As a result,
the insertion of the easily warped signal system terminals 10 into the

connection holes 50a in the circuit substrate 50 can be facilitated.

Also, in this embodiment, a warp correction or a warp

suppression of respective signal system terminals 10, which is needed
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to correctly position the signal system terminals 10, can be omitted .
Consequently, a cost reducing effect achieved by the omission of

steps can be obtained.

Here, in this embodiment, the connector 1 having the signal
system terminal 10 and the power system terminal 20 is illustrated, but
the present invention is not limited this connector. The present
invention may be applied to any connector if such connector has a
plurality of terminals. In other words, the terminals whose warping
directions D are put in predetermined directions are not limited to the

signal system terminal 10, and other terminals may also be employed.

This application is based upon and claims the benefit of priority
of Japanese Patent Application No. 201 0-1 55500 filed on July 8, 2010,

the contents of which are incorporated herein by reference.

Industrial Applicability

According to the insert molding method of the present invention,
a plurality of signal system terminals that are aligned in two rows are
set in the housing mold such that the warping direction are
respectively directed to outer sides of the rows of the terminals.
Therefore, in the manufactured connector, the comb-teeth shaped jig
can be put on to the terminals, which are warped outward from the

rows, from the outer side of the rows of the terminals without fail

10
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respectively. Consequently, the insertion of the terminals into insertion

destination places for the terminals can be facilitated .

Reference Sign List

1 connector

10 signal system terminal
20 power system terminal
30 bush

40 housing

50 circuit substrate

50a connection hole

60 unit

60a bolt

70 comb-teeth shaped jig
70a comb tooth

70b groove

80 housing mold

80a signal system terminal setting hole

D warping direction

11
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CLAIMS

1. An insert-molding method for insert-molding a connector
including a plurality of terminals integrated with a housing and aligned
in two rows, comprising:

setting the plurality of terminals in a housing mold so as to
uniform warping directions of the terminals so that the warping
directions are respectively directed toward outer sides of the rows of

the terminals.

2. The insert-molding method according to claim 1, further
comprising:
putting a comb-teeth shaped jig on to the rows of the terminals

from the outer side of the rows of the terminals.

12
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