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(54) A connector

(57)  [Object]

To prevent male terminal fillings from being
deformed due to an attempt to connect misaligned male
and female housings, a larger receptacle (23) is pro-
vided around a female terminal accommodating portion
(22) in a female housing (20), and a smaller receptacle
(12) of a male housing (10) is fittable into the larger
receptacle (23). A retainer (40) for doubly locking female
terminal fittings is mounted on the front surface of the
female terminal accommodating portion (22), and
projects more forward than an opening edge (24) of the
larger receptacle (23). When an attempt is made to con-
nect misaligned housings (10,20), an opening edge
(24A) at one shorter side of the larger receptacle (23)
may, for example, deeply enter the smaller receptacle
(12). Since the retainer (40) projects more forward than
the opening edge (24) of the larger receptacle (23) and
is in contact with an opening edge (16) of the smaller
receptacle (12), the entered opening edge (24A) stays
in a position closer to the opening edge (16) of the
smaller receptacle (12), and is prevented from interfer-
ing tabs (13A) of male terminal fittings (13) even if the
female housing (20) is rotated.
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Description

[0001] The present invention relates to a connector
improved to prevent terminals from being deformed by
an attempt to connect first or female and second or
male housings misaligned with respect to each other.
[0002] A watertight connector is, as shown in FIG.
9, generally constructed such that a female housing 3 is
provided with a larger receptacle 2 around a terminal
accommodating portion 1 for accommodating female
terminals, a male housing 6 is provided with a smaller
receptacle 4 and male terminal fittings 5 which are
accommodate in the male housing 6 while tabs 5A
thereof project into the smaller receptacle 4, and sealing
is provided between the housings 3, 6 by fitting the
smaller receptacle 4 of the male housing 6 into the
larger receptacle 2 of the female housing 3 and squeez-
ing a seal ring 7 between the smaller receptacle 4 and
the terminal accommodating portion 1. Such a con-
struction is disclosed, for example, in Japanese Unex-
amined Utility Model Publication No. 63-96783.

[0003] There has been a gradual demand for mak-
ing the size of connectors of this type smaller. For exam-
ple, it has been proposed to shorten a projecting
distance ,a" of the smaller receptacle 4 of the male
housing 6. This causes the leading ends of the tabs 5A
of the male terminal fittings 5 to be located back from
the opening edge of the smaller receptacle 4 by a
shorter distance.

[0004] On the other hand, when the male and
female housings 3, 6 as above are to be connected,
they may be fitted while being misaligned, for example,
if they try to be connected by touch without being looked
at. Particularly, in the case that the housings 3, 6 have
substantially rectangular cross sections and an attempt
is made to connect them while they are displaced by
about 90° about their longitudinal axes with respect to
each other and their longitudinal axes are inclined with
respect to each other, the opening edge at one shorter
side of the larger receptacle 2 of the male housing 3
may deeply enter the smaller receptacle 4 of the male
housing 6 as shown in FIG. 10. If the projecting distance
of the smaller receptacle 4 is made shorter as
described, the entered opening edge of the larger
receptacle 2 may interfere the leading ends of the tabs
5A as indicated by phantom line in FIG. 10 to deform
them when the male housing 3 is rotated while being
held in sliding contact with the opening edge of the
smaller receptacle 4.

[0005] The present invention was developed in view
of the above problem, and an object thereof is to prevent
terminal fittings from being deformed due to an attempt
to connect misaligned housings.

[0006] This object is solved according to the inven-
tion by a connector according to claim 1. Preferred
embodiments of the invention are subject of the
dependent claims.

[0007] According to the invention, there is provided

5

10

15

20

25

30

35

40

45

50

55

a connector, comprising:

a first housing comprising a first terminal accommo-
dating portion for accommodating one or more first
or female terminal fittings and a first receptacle pro-
vided substantially around the first terminal accom-
modating portion, and

a second housing comprising a second receptacle
fittable or insertable between the first terminal
accommodating portion and the first receptacle and
accommodating one or more second or male termi-
nal fittings,

wherein an opening edge of the first receptacle of
the first housing is positioned more backward than
a connecting end surface of the first terminal
accommodating portion or in a position retracted or
at a distance from the connecting end surface along
the connection direction of the two housings lest it
should interfere the second terminal fittings even if
the first housing is rotated with the connecting end
surface of the first terminal accommodating portion
held in contact with an opening edge of the second
receptacle.

[0008] According to a preferred embodiment of the
invention, the second housing accommodates the one
or more second terminal fittings such that tabs thereof
project into the second receptacle.

[0009] Preferably, the first receptacle is a larger
receptacle and the second receptacle is a smaller
receptacle.

[0010] According to a further preferred embodi-
ment, there is provided a connector, comprising:

a female housing comprising a female terminal
accommodating portion for accommodating female
terminal fitting(s) and a larger receptacle provided
around the female terminal accommodating por-
tion, and

a male housing comprising a smaller receptacle fit-
table between the female terminal accommodating
portion and the larger receptacle and accommodat-
ing male terminal fittings such that tabs thereof
project into the smaller receptacle,

wherein an opening edge of the larger receptacle of
the female housing is positioned more backward
than a connecting end surface of the female termi-
nal accommodating portion lest it should interfere
the tabs even if the female housing is rotated with
the connecting end surface of the female terminal
accommodating portion held in contact with an
opening edge of the smaller receptacle.

[0011] The tabs of the male terminal fittings are
likely to be deformed when the housings misaligned
with respect to each other are fitted to each other such
that a part of the opening edge of the larger receptacle
of the female housing enters the small receptacle of the
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male housing. In the present invention, upon an occur-
rence of such a state, the connecting end surface of the
female terminal accommodating portion comes into
contact with the opening edge of the smaller receptacle.
Even if the female housing is rotated in this state, the
opening edge of the larger receptacle does not interfere
the tabs of the male terminal fittings since being located
more backward than the connecting end surface. This
prevents the tabs from being deformed.

[0012] Preferably, a retainer for locking the first ter-
minal fittings so as not to come out of the first terminal
accommodating portion is mounted on the connecting
end surface of the first terminal accommodating portion.
[0013] Further preferably, the connecting end por-
tion of the first housing is at least partly formed by the
retainer so that the opening edge of the first receptacle
is positioned in the backward located position where it
does not interfere the second terminal fittings by mount-
ing the retainer on the first housing.

[0014] Still further preferably, a retainer for locking
the female terminal fittings so as not to come out of the
female terminal accommodating portion is mounted on
the connecting end surface of the female terminal
accommodating portion, and the opening edge of the
larger receptacle is positioned in the backward located
position where it does not interfere the tabs by mounting
the retainer.

[0015] If a so-called front type retainer is mounted
on the connecting end surface of the female terminal
accommodating portion, the opening edge of the larger
receptacle is located relatively backward if the retainer
is so mounted as to project more forward than the open-
ing edge of the larger receptacle. Therefore, the open-
ing edge of the larger receptacle do not interfere the
tabs even if an attempt is made to connect the housings
misaligned with respect to each other.

[0016] Still further preferably, the first housing is
provided with one or more locking portions for locking
the first terminal fitting(s) in the first housing.

[0017] Most preferably, the locking portions are hin-
dered from being disengaged from first terminal fittings
by the retainer being at least partly inserted into defor-
mation permitting spaces provided for a deformation of
the locking portions.

[0018] These and other objects, features and
advantages of the present invention will become appar-
ent upon reading of the following detailed description of
preferred embodiments and accompanying drawings in
which:

FIG. 1 is a side view in section of male and female
housings according to one embodiment of the
invention before being connected,

FIG. 2 is a front view of the male housing,

FIG. 3 is a front view of the female housing,

FIG. 4 is a side view in section of the female hous-
ing having a retainer mounted thereon,

FIG. 5 is a plan view of the retainer,
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FIG. 6 is a side view partly in section showing the
misaligned male and female housings before being
connected,

FIG. 7 is a side view partly in section showing the
misaligned male and female housings while being
connected,

FIG. 8 is a side view partly in section showing a
state where the misaligned female housing is
rotated,

FIG. 9 is a side view in section of a prior art connec-
tor, and

FIG. 10 is a side view in section of the prior art con-
nector when an attempt is made to connect male
and female housings in misaligned states.

[0019] Hereinafter, one embodiment of the inven-
tion is described with reference to FIGS. 1 to 8.

[0020] A watertight connector is shown in this
embodiment. As shown in FIG. 1, this connector is com-
prised of a male connector housing 10 (hereinafter,
.male housing") 10 and a female connector housing
(hereinafter, ,female housing) 20 being at least partially
connectable with each other or insertable into each
other.

[0021] In the following description, connecting or
mating sides of the housings 10, 20 are referred to as
front sides.

[0022] The male housing 10 shown at the right side
of FIG. 1 preferably directly projects from an unillus-
trated equipment and is constructed such that a prefer-
ably smaller receptacle 12 (second receptacle) is
formed on the front surface of a main body 11. The
smaller receptacle 12 is in the form of a laterally long
substantially rectangular tube as shown in FIG. 2, and
tabs 13A of e.g. eight male terminal fittings 13 project
preferably in two-stage arrangement from the back sur-
face of the smaller receptacle 12.

[0023] A locking projection 15 is formed in the sub-
stantially middle of the upper surface of the smaller
receptacle 12 with respect to widthwise direction.
[0024] The female housing 20 is provided with a
female terminal accommodating portion 22 formed with
e.g. eight cavities 21 arranged preferably in two stages
so as to substantially correspond to the male terminal
fittings 13 as shown in FIG. 3, and a preferably larger
receptacle 23 is formed substantially around the front
end of the female terminal accommodating portion 22.
The larger receptacle 23 is in the form of a laterally long
substantially rectangular tube which is a size larger than
the smaller receptacle 12, so that the smaller receptacle
12 is substantially closely fittable or insertable into the
larger receptacle 23. The front surface of the female ter-
minal accommodating portion 22 projects more forward
than an opening edge 24 of the larger receptacle 23 by
a specified distance.

[0025] A seal ring 25 is mounted on the female ter-
minal accommodating portion 22 in a position near the
back end of the larger receptacle 23.
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[0026] Terminal insertion openings 27 through
which the tabs 13A of the mating male terminal fittings
13 are insertable are formed at the front surfaces of the
respective cavities 21, and locking portions 28 at the
upper and lower stages are formed behind the terminal
insertion openings 27 while facing or being oriented in
different directions. When female terminal fittings (not
shown) preferably secured to ends of wires are inserted
into the cavities 21 preferably from behind, they are
elastically locked by the locking portions 28 so as not to
come out of the cavities 21.

[0027] A waterproof rubber plug is secured at the
rear end of each female terminal fitting to watertightly
seal the entrance of the corresponding cavity 21.
[0028] A roof portion 30 is formed to project in the
substantially middle of the upper surface of the larger
receptacle 23. In the roof portion 30 is provided a lock
arm 31 to elastically engage the locking projection 15 to
lock the housings 10, 20 at least partly into each other
when the housings 10, 20 are properly connected with
each other. The roof portion 30 is also provided with a
partial connection detecting mechanism 33 including
coil springs 32 and function to separate the housings
10, 20 by spring forces of the coil springs 32 when the
housings 10, 20 are left partly connected. No detailed
description is given on the partial connection detecting
mechanism 33 here.

[0029] A retainer 40 is mountable preferably on the
front surface of the female terminal accommodating
portion 22 of the female housing 20. The retainer 40 has
a main body 41 fittable on the front surface of the female
terminal accommodating portion 22. The main body 41
is formed with insertion holes 42, through which the
tabs 13A of the male terminal fittings 13 are insertable,
substantially in alignment with the terminal insertion
openings 27 at the front ends of the cavities 21.
Restricting pieces 43 which are at least partly insertable
into deformation permitting spaces 29 between the cor-
responding pairs of the upper and lower locking portions
28 as shown in FIG. 5 project from the rear surface of
the main body 41. In other words, when the retainer 40
is mounted after the female terminal fittings are inserted
into the cavities 21 and partly locked by the locking por-
tions 28, the restricting pieces 43 enter the deformation
permitting spaces 29, thereby doubly locking the female
terminal fittings. The retainer 40 is mounted in a speci-
fied position by locking members 44.

[0030] The retainer 40 is mounted on the female
terminal accommodating portion 22 preferably such that
the front surface thereof is substantially in flush with the
front surface of the female terminal accommodating
portion 22. Accordingly, the front surface of the retainer
40 is located more forward than the opening edge 24 of
the larger receptacle 23 by the specified (predetermined
or predeterminable) distance D along a mating or con-
nection direction of the housings 10 and 20, as shown in
FIG. 4.

[0031] Hereinafter, the meaning of projection of the
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retainer 40 and a specified projecting distance thereof
are described.

[0032] The male and female housings 10, 20 are
connected as follows. After the female terminal fittings
are at least partly accommodated in the female terminal
accommodating portion 22 of the female housing 20,
the retainer 40 is mounted preferably on the front end
surface of the female terminal accommodating portion
22 to doubly lock the female terminal fittings. In this
state, the female housing 20 is fitted to the mating male
housing 10.

[0033] The housings 10, 20 may be fitted in rela-
tively misaligned states if the housings 10, 20 are con-
nected by touch because connecting portions thereof
cannot be looked at. Particularly as shown in FIG. 6, if
the female housing 20 is displaced by about 90° about
its longitudinal axis from its proper orientation with
respect to the male housing 10 and the longitudinal axis
thereof is substantially inclined or arranged at an angle
different from 0° or 180° with respect to that of the male
housing 10, an opening edge 24A at one shorter side of
the larger receptacle 23 of the female housing 20 may
deeply enter the smaller receptacle 12 of the male
housing 10.

[0034] If the housings 10, 20 are fitted to each other
in the above state, the following occurs. Since the
retainer 40 projects more forward than the opening
edge 24 of the larger receptacle 23 in this embodiment,
the front surface of the retainer 40 comes into contact
with one longer side (lower longer side in FIG. 7) of an
opening edge 16 of the smaller receptacle 12 and one
shorter side surface of the larger receptacle 23 comes
into contact with the other longer side of the opening
edge 16 of the smaller receptacle 12 as shown in FIG.
7. Accordingly, even if the opening edge 24A at the one
shorter side of the larger receptacle 23 should enter the
smaller receptacle 12 of the male housing 10, the
entered opening edge 24A stays in a position closer to
the opening edge 16 of the smaller receptacle 12 since
the retainer 40 is in contact.

[0035] During the connecting operation of the hous-
ings 10, 20, the female housing 20 may be rotated while
the retainer 40 and the shorter side surface of the larger
receptacle 23 are being held in sliding contact with the
opening edge 16 of the smaller receptacle 12 as shown
in FIG. 8. However, since the opening edge 24A of the
larger receptacle 23 having entered the smaller recep-
tacle 12 stays away from the tabs 13A, it prevents the
opening edge 24A from interfering the male terminal fit-
tings 13A of the male terminal fittings 13 projecting into
the smaller receptacle 12. Thus, by setting the aperture
of the smaller receptacle 12 and the outside dimensions
of the larger receptacle 23 in an appropriate interde-
pendent way, it can be avoided that the tabs 13A are
damaged by mistake, when the larger receptacle 23 is
rotated away from its connection orientation.

[0036] In other words, the projecting distance of the
retainer 40 may be set such that the opening edge 24A
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of the larger receptacle 23 having entered the smaller
receptacle 12 is moved backward without interfering the
tabs 13A when the female housing 20 is rotated with the
retainer 40 held in contact with the opening edge 16 of
the smaller receptacle 12 of the male housing 10.

[0037] As described above, according to this
embodiment, by adopting a simple construction that the
retainer 40 of the female housing 20 projects more for-
ward than the opening edge 24 of the larger receptacle
23, an entering degree of the larger receptacle 23 can
be suppressed even if the misaligned larger receptacle
23 is fitted into the smaller receptacle 12. This prevents
an occurrence of an undesirable event where the open-
ing edge 24A of the larger receptacle 23 deforms the
male terminal fittings 13A of the male terminal fittings 13
upon striking on them.

[0038] The present invention is not limited to the
above embodiment. For example, following embodi-
ments are also embraced by the technical scope of the
invention as defined in the claims. Besides these
embodiments, various changes can be made without
departing from the scope and spirit of the invention as
defined in the claims.

(1) If the female terminal accommodating portion
22 itself is constructed to project more forward than
the opening edge 24 of the larger receptacle 23 by
a specified (predetermined or predeterminable) dis-
tance along a connection direction of the housing
10, 20, the entering degree of the opening edge 24
of the larger receptacle 23 can be similarly
restricted even if the retainer 40 is not mounted on
the female housing 20.

(2) The present invention is similarly applicable to
connectors whose receptacles are in the form of
tubes having substantially square and circular
cross sections.

(3) The present invention is similarly applicable to
connectors whose male housings are not directly
connected with equipments, but are of the types
which are used for usual wire-to-wire connection.
(4) The present invention is similarly applicable to
nonwatertight connectors provided that they have
female housings formed with larger receptacles fit-
table to the outer surface of smaller receptacles of
male housings.

LIST OF REFERENCE NUMERALS

[0039]

10 male housing

12 smaller receptacle

13 male terminal fitting

13A tab

16 opening edge of (the smaller receptacle 12)
20 female housing

22 female terminal accommodating portion
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23
24
24A
40

Clai

1.

larger receptacle

opening edge of (the larger receptacle 23)
opening edge (at a shorter side)

retainer

ms
A connector, comprising:

a first housing (20) comprising a first terminal
accommodating portion (22) for accommodat-
ing one or more first terminal fittings and a first
receptacle (23) provided substantially around
the first terminal accommodating portion (22),
and

a second housing (10) comprising a second
receptacle (12) fittable between the first termi-
nal accommodating portion (22) and the first
receptacle (23) and accommodating one or
more second terminal fittings (13),

wherein an opening edge (24) of the first recep-
tacle (23) of the first housing (20) is positioned
more backward than a connecting end surface
of the first terminal accommodating portion
(22) lest it should interfere the second terminal
fittings (13) even if the first housing (20) is
rotated with the connecting end surface of the
first terminal accommodating portion (22) held
in contact with an opening edge (16) of the sec-
ond receptacle (12).

A connector according to claim 1, wherein the sec-
ond housing (10) accommodates the one or more
second terminal fittings (13) such that tabs (13A)
thereof project into the second receptacle (12).

A connector according to one or more of the pre-
ceding claims, wherein the first receptacle (23) is a
larger receptacle (23) and the second receptacle
(12) is a smaller receptacle (12).

A connector according to one or more of the pre-
ceding claims, wherein a retainer (40) for locking
the first terminal fittings so as not to come out of the
first terminal accommodating portion (22) is
mounted on the connecting end surface of the first
terminal accommodating portion (22).

A connector according to claim 4, wherein the con-
necting end portion of the first housing (20) is at
least partly formed by the retainer (40) so that the
opening edge (24) of the first receptacle (23) is
positioned in the backward located position where it
does not interfere the second terminal fittings (13)
by mounting the retainer (40) on the first housing
(20).

A connector according to one or more of the pre-
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ceding claims, wherein the first housing (20) is pro-
vided with one or more locking portions (28) for
locking the first terminal fitting(s) in the first housing
(20).

A connector according to claim 6 and claim 4 or 5,
wherein the locking portions (28) are hindered from
being disengaged from first terminal fittings by the
retainer (40) being at least partly inserted into
deformation permitting spaces (29) provided for a
deformation of the locking portions (28).
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