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(54) Title: CONNECTOR

FIG. 1

(57) Abstract: A connector includes: a ter-
minal fitting which includes a wire con-
necting portion and an electric contact por-
tion disposed coaxially with the wire con-
necting portion; a connector housing for fit-
ting to a mating connector; a rear holder
which is fitted at an end portion of the con-
nector housing; a terminal accommodating
chamber which is provided in the connector
housing. The terminal accommodating
chamber includes a first accommodating
portion for accommodating the wire con-
necting portion, a second accommodating
portion which is continuous with the first
accommodating portion to accommodate

the electric contact portion, and a stepped
surtace formed between the first and second
accommodating portions. The connector
also includes a flange portion which
projects from an outer peripheral surface of
the wire connecting pottion so as to contact
the stepped surface, and a sleeve member
provided between the flange portion and
the rear holder.
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DESCRIPTION
CONNECTOR

Technical Field
The present invention relates to a connector for constituting a part of a
wire harness which is routed in an automobile or the like.

Background Art

Various electronic devices are mounted in an automobile as a movable
object. The automobile has wire harnesses routed to transmit electric power,
control signals, and the like to the electronic devices. The wire harness has a
plurality of electric wires 100 (shown in Fig. 4) and a connector 101 (shown in Fig.
4, for example). The electric wire 100 is a so-called covered electric wire
having an electrically conductive core wire and an electrically insulated covering
portion for covering the core wire, as shown in Fig. 4.

The connector 101 illustrated in Fig. 4 has a terminal fitting 102, a
connector housing 103, a rear holder 104, and a rear packing 105. The
terminal fitting 102 is formed of an electrically conductive metal and is formed
into a cylindrical shape whose outside diameter changes in steps. The terminal
fitting 102 integrally has a cylindrical wire connecting portion 106 to which the
core wire of the aforementioned electric wire 100 is connected, as well as a
cylindrical electrical contact portion 107 which is disposed coaxially with this wire
connecting portion 106 and is electrically connected to a terminal fitting of a
mating connector.

As the core wire of the electric wire 100 is inserted into the interior of the
wire connecting portion 106 and is plastically deformed such that the inside and
outside diameters of the wire connecting portion 106 are reduced, the electric
wire 100 is fitted with its core wire crimped. The electric contact portion 107 is
elastically deformable such that its inside and outside diameters are freely
enlarged and reduced. As the terminal fitting of the mating connector is
inserted into the interior of the electric contact portion 107, the electric contact
portion 107 is electrically connected to the terminal fitting of the mating
connector.

The connector housing 103 is formed of an electrically insulated
synthetic resin and is formed into a box shape. A terminal accommodating
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chamber 108 for accommodating the aforementioned terminal fitting 102 is
provided in the connector housing 103. A retaining projection 109, which
projects from an inner surface of that terminal accommodating chamber 108 so
as to retain an outer surface of the aforementioned terminal fitting 102, is
provided in the terminal accommodating chamber 108.  As the retaining
projection 109 retains an outer peripheral surface of the terminal fitting 102, the
connector housing 103 accommodates that terminal fitting 102 inside the
terminal accommodating chamber 108. In addition, the connector housing 103
is fitted to a connector housing of the mating connector.

The rear holder 104 is formed of an electrically insulated synthetic resin
and is formed into a cylindrical shape. The rear hoider 104 is fitted at an end
portion, on a side away from the connector housing of the mating connector, of
the connector housing 103. A through hole 110 for allowing the electric wire
100 fitted to the terminal fitting 102 to be passed therethrough is provided in the
rear holder 104.

The rear packing 105 is formed of an elastically deformable synthetic
resin such as an elastomer. The rear packing 105 is formed into an annular
shape. The rear packing 105 with the aforementioned electric wire 100 passed
therethrough is inserted into the aforementioned terminal accommodating
chamber 108. When the rear packing 105 with the electric wire 100 passed
therethrough is inserted into the terminal accommodating chamber 108, the rear
packing 105 undergoes elastic deformation and keeps watertight the gap
between the outer peripheral surface of the electric wire 100 and the inner
surface of the terminal accommodating chamber 108.

In addition, in the above-described connector 101, a shrinkable tube 111
is closely fitted over outer peripheries of the wire connecting portion 106 of the
aforementioned terminal fitting 102 and the terminal of the electric wire 100,
thereby preventing ingress of a liquid such as water into the core wire of the
electric wire 100.

Since the above-described connector 101 is provided with the retaining
projection 109 to prevent the terminal fitting 102 from coming off the interior of
the terminal accommodating chamber 108, in the event that the retention of that
retaining projection 109 is canceled, the terminal fitting 102 easily moves inside
the terminal accommodating chamber 108, so that that terminal fitting 102
becomes difficult to be connected to the terminal fitting of the mating connector.
Furthermore, with the above-described connector 101, since the shrinkable tube
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111 covers the outer sides of the wire connecting portion 106 of the terminal
fitting 102 and the terminal of the electric wire 100, the time and trouble involved
in the assembly increase, so that the manhour required for the assembly has
tended to increase.

Summary of Invention

Accordingly, an object of the invention is to provide a connector which is
capable of preventing the terminal fitting from easily moving inside the terminal
accommodating chamber even if the retaining projection is not provided.

To overcome the above-described problems and attain the above object,
in accordance with a first aspect of the invention there is provided a connector
including: a terminal fitting which includes a wire connecting portion connected
to an electric wire and an electric contact portion disposed coaxially with the wire
connecting portion; a connector housing which includes a fitting portion for fitting
to a mating connector; a rear holder which is fitted at an end portion of the
connector housing on an opposite side of the fitting portion; a terminal
accommodating chamber which is provided in the connector housing, and which
includes: a first accommodating portion for accommodating the wire connecting
portion; a second accommodating portion which is continuous with the first
accommodating portion to accommodate the electric contact portion and which
is smaller in diameter than the first accommodating portion; and a stepped
surface formed between the first and second accommodating portions; a flange
portion which projects from an outer peripheral surface of the wire connecting
portion so as to contact the stepped surface; and a sleeve member provided
between the flange portion and the rear holder so as to be accommodated in the
first accommodating portion.

In accordance with a second aspect of the invention, the connector
further includes: a first packing provided between the sleeve member and the
rear holder to keep watertight a gap between an outer peripheral surface of the
electric wire and an inner surface of the first accommodating portion; and a
second packing attached to an outer peripheral surface of the flange portion to
keep watertight a gap between the outer peripheral surface of the flange portion
and the inner surface of the first accommodating portion.

In accordance with a third aspect of the invention, the flange portion
includes a recessed groove to accommodate the second packing.

In accordance with a fourth aspect of the invention, the sieeve member
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is formed into a cylindrical shape which is C-shaped in cross section.

In accordance with a fifth aspect of the invention, a longitudinal length of
the first accommodating portion is the same as sum of the flange portion, the
sleeve member and the first packing so that there is no gap between the stepped
surface and the rear holder with respect to an inserting direction of the terminal
fitting.

In accordance with the connector according to the aspects of the
invention, the flange portion of the wire connecting portion of the terminal fitting
is capable of abutting against the stepped surface of the terminal
accommodating chamber, and the sleeve member is provided between the
flange portion and the rear holder. For this reason, the flange portion, i.e., the
terminal fitting, is prevented from coming off from between the stepped surface
and the sleeve member.

In accordance with the connector according to the aspects of the
invention, the first packing for keeping watertight the gap between the outer
peripheral surface of the electric wire and the inner surface of the terminal
accommodating chamber is provided between the sleeve member and the rear
holder, and the second packing keeping watertight the gap between the outer
peripheral surface of the flange portion of the terminal fitting is provided on the
outer peripheral surface of the flange portion of the terminal fitting. For this
reason, it is possible to prevent ingress of a liquid such as water into the core
wire from the terminal end of the electric wire without covering the terminal end
of the electric wire with a shrinkable tube.

As described above, according to the aspects of the invention, the flange
portion, i.e., the terminal fitting, is prevented from coming off from between the
stepped surface and the sleeve member. Accordingly, it is possible to prevent
the terminal fitting from easily moving inside the terminal accommodating
chamber without providing a retaining projection for retaining the terminal fitting.

In addition, according to the aspects of the invention, it is possible to
prevent ingress of a liquid such as water into the core wire from the terminal end
of the electric wire without covering the terminal end of the electric wire with a
shrinkable tube. Therefore, it is possible to prevent an increase in the time and
trouble involved in the assembly and prevent an increase in the manhour
required for the assembly.

Brief Description of Drawings
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Fig. 1 is a cross-sectional view of a connector in accordance with an
embodiment of the invention.

Fig. 2 is a perspective view illustrating such as a terminal fitting of the
connector shown in Fig. 1.

Fig. 3 is an exploded perspective view of the connector shown in Fig. 1.

Fig. 4 is a cross-sectional view of a related-art connector.

Description of Embodiments

Referring to Figs. 1 to 3, a description will be given of the connector in
accordance with an embodiment of the invention.

A connector 1 is to be fitted to a mating connector (not shown). The
mating connector has a connector housing formed of an electrically insulated
synthetic resin and a terminal fitting accommodated in the connector housing.

As shown in Figs. 1 and 3, the connector 1 has a terminal fitting 2, a
connector housing 3 formed of an electrically insulated synthetic resin, a rear
holder 4, a rear packing 5 as a first packing, a sleeve member 6, and a center
packing 7 as a second packing.

The terminal fitting 2 is formed of an electrically conductive metal and is
formed into a cylindrical shape whose outside diameter changes in steps. As
shown in Figs. 2 and 3, the terminal fitting 2 integrally has a cylindrical wire
connecting portion 10 to which a core wire 9 of an electric wire 8 is connected,
as well as a cylindrical electrical contact portion 11 which is disposed coaxially
with the wire connecting portion 10 and is electrically connected to a terminal
fitting of the mating connector.

As the core wire 9 of the electric wire 8 is inserted into the interior of the
wire connecting portion 10 and is plastically deformed such that the inside and
outside diameters of the wire connecting portion 10 are reduced, the electric wire
8 is fitted with its core wire 9 crimped. The electric contact portion 11 is
elastically deformable such that its inside and outside diameters are freely
enlarged and reduced. As the terminal fitting of the mating connector is
inserted into the interior of the electric contact portion 11, the electric contact
portion 11 is electrically connected to the terminal fitting of the mating connector.

A flange portion 12 is provided on the entire circumference of the wire
connecting portion 10. The flange portion 12 is provided at an end of the wire
connecting portion 10 close to the electric contact portion 11. The flange
portion 12 projects from an outer peripheral surface of the wire connecting
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portion 10 and is disposed concentrically with the wire connecting portion 10.
In addition, a recessed groove 13 is provided on the outer peripheral surface of
the flange portion 12 over the entire circumference thereof.

The connector housing 3 is formed of an electrically insulated synthetic
resin and is formed into a box shape, as shown in Fig. 3. Aterminal
accommodating chamber 14 for accommodating the aforementioned terminal
fitting 2 is provided in the connector housing 3, as shown in Fig. 1. The terminal
accommodating chamber 14 is a linearly extending space. The terminal
accommodating chamber 14 includes a connecting portion accommodating
portion (a first accommodating portion) 15; a contact portion accommodating
portion (a second accommodating portion) 16 which is continuous with the
connecting portion accommodating portion 15 and is coaxial with the connecting
portion accommodating portion 15; and a stepped surface 17 provided between
the connecting portion accommodating portion 15 and the contact portion
accommodating portion 16.

The connecting portion accommodating portion 15 is formed into a
circular shape in terms of its cross-sectional shape. The connecting portion
accommodating portion 15 accommodates the wire connecting portion 10 of the
terminal fitting 2. The contact portion accommodating portion 16 is formed into
a circular shape in terms of its cross-sectional shape. The inside diameter of
the contact portion accommodating portion 16 is formed to be smaller than the
inside diameter of the connecting portion accommodating portion 15. The
contact portion accommodating portion 16 accommodates the electric contact
portion 11 of the terminal fitting 2. The stepped surface 17 opposes the flange
portion 12 of the terminal fitting 2 along the longitudinal direction of the terminal
accommodating chamber 14, i.e., the terminal fitting 2. As the stepped surface
17 opposes the flange portion 12, the stepped surface 17 is capable of coming
into contact with that flange portion 12.

A connector housing of the unillustrated mating connector is fitted to an
end portion, located on the left side of Fig. 1, of the connector housing 3 having
the above-described construction.

The rear holder 4 is formed of an electrically insulated synthetic resin
and is formed into a cylindrical shape. The rear holder 4 is fitted at an end
portion, on an opposite side from the connector housing of the mating connector,
of the connector housing 3. A through hole 18 for allowing the electric wire 8
fitted to the terminal fitting 2 to be passed therethrough is provided in the rear
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holder 4.

The rear packing 5 has a packing body 19 which is formed of an
elastically deformable synthetic resin such as an elastomer, as well as an
embedding member 20. The packing body 19 is formed into an annular shape.
The embedding member 20 is formed of a synthetic resin which is hardly
elastically deformed and is harder than the packing body 19. The rear packing
5 with the aforementioned electric wire 8 passed therethrough is inserted into the
connecting portion accommodating portion 15 of the terminal accommodating
chamber 14. When the rear packing 5 with the electric wire 8 passed
therethrough is inserted into the connecting portion accommodating portion 15 of
the terminal accommodating chamber 14, the rear packing 5 undergoes elastic
deformation and keeps watertight the gap between the outer peripheral surface
of the electric wire 8 and the inner surface of the connecting portion
accommodating portion 15 of the terminal accommodating chamber 14.

The sleeve member 6 is formed into a cylindrical shape which is
C-shaped in cross section. The sleeve member 6 with the wire connecting
portion 10 passed therethrough is accommodated in the connecting portion
accommodating portion 15 of the terminal accommodating chamber 14 in a state
in which the sleeve member 6 with the wire connecting portion 10 passed
therethrough is disposed between the flange portion 12 and the rear packing 5.
Namely, the sleeve member 6 is disposed between the rear holder 4 and the
flange portion 12 with the rear packing disposed between the sleeve member 6
and the rear holder 4. As shown in Fig. 1, a longitudinal length of the
connection portion accommodating portion 15 is substantially the same as sum
of the flange portion 12, the sleeve member 6 and the rear packing 5.
Accordingly, there is no gap between the stepped surface 17 and the rear holder
4 with respect to an inserting direction of the terminal fitting 2 to prevent the
terminal fitting 2 from moving with respect to the inserting direction.

The center packing 7 is formed of an elastically deformable synthetic
resin such as an elastomer. The center packing 7 is formed into an annular
shape. The center packing 7 with the flange portion 12 passed therethrough is
accommodated in the recessed groove 13 of the flange portion 12. The center
packing 7 is fitted in the recessed groove 13, i.e., the outer peripheral surface of
the flange portion 12, and is elastically deformed by coming into contact with the
outer peripheral surface of this flange portion 12 and the inner surface of the
connecting portion accommodating portion 15 of the terminal accommodating



10

15

20

25

30

35

WO 2010/024362 PCT/JP2009/065013

chamber 14. The center packing 7 keeps watertight the gap between the outer
peripheral surface of the flange portion 12 and the inner surface of the
connecting portion accommodating portion 15 of the terminal accommodating
chamber 14.

The connector 1 having the above-described construction is assembled
as follows. First, the center packing 7 is fitted to the terminal fitting 2, the core
wire 9 exposed at a terminal end of the electric wire 8 is inserted into the interior
of the wire connecting portion 10 of the terminal fitting 2, and the wire connecting
portion 10 is crimped to attach the electric wire 8 to the terminal fitting 2. Then,
the electric wire 8 is inserted into the sleeve member 6, the sleeve member 6 is
fitted to the terminal fitting 2, and the rear packing 5 is fitted. Subsequently, the
terminal fitting 2 is inserted into the terminal accommodating chamber 14 of the
connector housing 3, and the rear packing 5 is press fitted into the terminal
accommodating chamber 14. Then, the rear holder 4 is fitted to the connector
housing 3, thereby obtaining the above-described connector 1.  The connector
1 thus assembled is fitted to a mating connector so as to constitute a wire
harness which is routed in an automabile.

According to the embodiment, the flange portion 12 of the wire
connecting portion 10 of the terminal fitting 2 is capable of abutting against the
stepped surface 17 of the terminal accommodating chamber 14, and the sleeve
member 6 is provided between the flange portion 12 and the rear holder 4. For
this reason, the flange portion 12, i.e., the terminal fitting 2, is prevented from
coming off from between the stepped surface 17 and the sleeve member 6.
Accordingly, it is possible to prevent the terminal fitting 2 from easily moving
inside the terminal accommodating chamber 14 without providing a retaining
projection for retaining the terminal fitting 2.

In addition, the rear packing 5 for keeping watertight the gap between
the outer peripheral surface of the electric wire 8 and the inner surface of the
terminal accommodating chamber 14 is provided between the sleeve member 6
and the rear holder 4, and the center packing 7 for keeping watertight the gap
between the outer peripheral surface of the flange portion 12 of the terminal
fitting 2 is provided on the outer peripheral surface of the flange portion 12 of the
terminal fitting 2.  For this reason, it is possible to prevent ingress of a liquid
such as water into the core wire 9 from the terminal end of the electric wire 8
without covering the terminal end of the electric wire 8 with a shrinkable tube.
Therefore, it is possible to prevent an increase in the time and trouble involved in
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the assembly and prevent an increase in the manhour required for the assembly.

The above-described embodiment is only illustrative of a representative
form of the invention, and the invention is not limited to the embodiment.
Namely, the invention may be implemented in variously modified forms without
departing from the spirit and scope of the invention.

Industrial Applicability

According to the connector in accordance with the invention, it is
prevented for the terminal fitting from easily moving inside the terminal
accommodating chamber due to the shake of an automobile provided with the
connector, for instance.
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CLAIMS

1. A connector, comprising:

a terminal fitting which includes a wire connecting portion connected to
an electric wire and an electric contact portion disposed coaxially with the wire
connecting portion;

a connector housing which includes a fitting portion for fitting to a mating
connector;

a rear holder which is fitted at an end portion of the connector housing
on an opposite side of the fitting portion;

a terminal accommodating chamber which is provided in the connector
housing, and which includes:

a first accommodating portion for accommodating the wire
connecting portion;

a second accommodating portion which is continuous with the
first accommodating portion to accommodate the electric contact portion and
which is smaller in diameter than the first accommodating portion; and

a stepped surface formed between the first and second
accommodating portions;

a flange portion which projects from an outer peripheral surface of the
wire connecting portion so as to contact the stepped surface; and

a sleeve member provided between the flange portion and the rear
holder so as to be accommodated in the first accommodating portion.

2. The connector according to claim 1, further comprising:

a first packing provided between the sleeve member and the rear holder
to keep watertight a gap between an outer peripheral surface of the electric wire
and an inner surface of the first accommodating portion; and

a second packing attached to an outer peripheral surface of the flange
portion to keep watertight a gap between the outer peripheral surface of the
flange portion and the inner surface of the first accommodating portion.

3. The connector according to claim 2, wherein the flange portion includes
a recessed groove to accommodate the second packing.

4, The connector according to claim 1, wherein the sleeve member is

10
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formed into a cylindrical shape which is C-shaped in cross section.

5. The connector according to claim 2, wherein a longitudinal length of the
first accommodating portion is the same as sum of the flange portion, the sleeve
member and the first packing so that there is no gap between the stepped
surface and the rear holder with respect to an inserting direction of the terminal
fitting.

11



FIG. 1 .
\/ 17 14 !
[ A =
Ll / "
Bl 77 deread o |
V////\V/;‘// J g 5 \20 Ss
16 11/2)/}710 915 S s
7 6
12 3




PCT/JP2009/065013

WO 2010/024362

& Ol

2/3



WO 2010/024362 PCT/JP2009/065013

102
K 101 103
f st i \
— 110
| rany. ,-"'—'3 \\\
r // /\L/\>>>>/_1 T 100
R s Y
NN !

el

109 107 108 106 111 105

3/3



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2009/065013

A

CLASSIFICATION OF SUBJECT MATTER

Int.Cl. HOLIR13/52(2006.01)1

According to International Patent Classification (IPC) or to both national classitication and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl. HOLR13/52

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Published examined utility model applications of Japan 1822-199¢6

Published unexamined utility model applications of Japan 1271-2009

Registered utility model specifications of Japan 1996-2009

Published registered utility model applications of Japan 1294-2009

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to ¢laim No.
A JP 61-91885 A (NICHIDENSHOKO CO., LTD., NIPPON 1-5
GEAR CO., LTD.) 1986.05.09, line 16,column 4,
page 2 to line 8,column 5,page 2,Figl (No Family)
A JP 3041443 U (NANABOSHI ELECTRIC MFG. CO., LTD.) 1-5
1997.07.02, column 0012,page 5 to
column 0014,page 6,Fig 3 (No Family)
{™  Further documents are listed in the continuation of Box C. {7 See patent family annex.

*

CA”
<R

w7

“Q”

“pr

Special categories of cited documents:

document defining the general state of the art which is not
considered to be of particular relevance

earlier application or patent but published on or after the inter-
national filing date

document which may throw doubts on priority claim(s) or which
is cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later
than the priority date claimed

«T” later document published after the international filing date or
priority date and not in conflict with the application but cited to

understand the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot
be considered novel or cannot be considered to involve an
inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is
combined with one or more other such documents, such
combination being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

14.10.2009

Date of mailing of the international search report

27.10.2009

Name and mailing address of the ISA/JP

3-4-3, Kasumigaseki, Chiyoda-ku, Tokyo 100-89135, Japan

Japan Patent Office

Authorized officer 3KI3529

YAMADA Yasutaka
Telephone No. +81-3-3581-1101 Ext. 3332

Form PCT/ISA/210 (second sheet) (April 2007)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report

