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(54) A connector

(57) To provide a connector which can avoid becom-
ing larger as a whole while preventing the excessive re-
silient deformation of resilient locking pieces.

A connector 10 is provided with a receptacle 20 into
which a relay 50 is insertable through an insertion open-
ing formed in the front surface of the receptacle 20. A
resilient locking piece 27 engageable with the relay 50
to prevent the detachment of the relay 50 is provided

between a pair of slits 26 formed in the receptacle 20 to
extend backward from the front end thereof. Further, the
receptacle 20 is provided with an excessive deformation
preventing portion 40 which can be brought into abut-
ment against the resilient locking piece 27 to prevent the
excessive resilient deformation of the resilient locking
piece 27 when the resilient locking piece 27 is resilient
deformed.
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Description

[0001] The present invention relates to a connector
connectable with an electrical and/or electronic part
such as a relay, a fuse, a resistor, a processor or the like.
[0002] A relay mounting portion having a relay mount-
ing construction disclosed in Japanese Unexamined
Patent Publication No. 9-35605 is known as the one cor-
responding to this type of connector. As shown in FIGS.
14 and 15, a relay mounting portion 1 is such that a relay
5 is fittable between a pair of outer walls 2, and two pairs
of resilient locking pieces 3 stand from a bottom wall 4
inside the outer walls 2 while being spaced apart from
the outer walls 2. A locking claw 7 engageable with a
locking projection 6 provided on the relay 5 is formed at
the leading end of each resilient locking piece 3. The
resilient locking pieces 3 are resiliently deformed out-
ward in the process of inserting the relay 5 into the relay
mounting portion 1, and resiliently return to engage the
locking claws 7 with the locking projection 6 upon mov-
ing over the locking projection 6. In this way, the relay 5
is prevented from detachment from the relay mounting
portion 1. Further, the outer walls 2 prevent the exces-
sive resilient deformation of the resilient locking pieces
3 since being located at such positions as to be brought
into abutment against the resilient locking pieces 3 when
the resilient locking pieces 3 are resiliently deformed
outward.
[0003] Since the outer walls 2 separate from the re-
silient locking pieces 3 are provided outside the resilient
locking pieces 3 while being spaced apart from the re-
silient locking pieces 3 in the relay mounting portion 1
corresponding to the prior art connector, the relay
mounting portion 1 tends to be large as a whole. Al-
though such a problem can be solved by deleting the
outer walls 2, it is not reasonable because a function of
preventing the excessive resilient deformation of the re-
silient locking pieces 3 is lost.
[0004] Furthermore, as shown in FIG. 24, a connector
of this type has been conventionally comprised of a re-
ceptacle 101 into which a relay (not shown) is fittable
through an opening formed in the front surface thereof,
and a terminal accommodating portion 102 continuously
extending backward from the back surface of the recep-
tacle 101 for accommodating terminal fittings (not
shown), and resilient locking pieces 104 each having a
locking claw 103 at its leading end are resiliently deform-
ably provided at a surrounding wall of the receptacle
101. Window holes 105 used to grip the relay are formed
in the surrounding wall of the receptacle 101 by cutting.
When the relay is fitted through the opening of the re-
ceptacle 101, it is inserted while resiliently deforming the
resilient locking pieces 104 outward. When the relay is
inserted to a proper position, the resilient locking pieces
104 resiliently return to their original positions to engage
the locking claws 103 with the rear end surface of the
relay with respect to its inserting direction, with the result
that the relay is so locked as not to come out. Such a

connector for relay is disclosed, for example, in Japa-
nese Unexamined Patent Publication No. 9-35605.
[0005] In the case of the above prior art connector,
upon detaching the relay for maintenance or other rea-
son, the locking claws 103 are held by fingers to resil-
iently deform the resilient locking pieces 104 outward
and a rear part of the relay is held by other fingers while
maintaining the above state. Thereafter, the relay is
pulled and detached from the receptacle 101. However,
since the relay needs to be pulled with a considerably
large force to disconnect relay terminals and the termi-
nals fittings, the operation is sometimes difficult. Thus,
there has been a demand for improvement in operability.
It has been also difficult to precisely judge whether or
not the relay is connected at a proper position in the re-
ceptacle 101.
[0006] The invention was developed in view of the
above problems and an object thereof is to provide a
connector having an improved operability.
[0007] This object is solved according to the invention
by the features of the independent claims. Preferred em-
bodiments are subject of the dependent claims.
[0008] According to the invention, there is provided a
connector, comprising:

a receptacle into which a terminal-provided electri-
cal/electronic part such as a relay is at least partly
insertable through an insertion opening formed in
the front surface of the receptacle,
at least one resilient locking piece formed between
a pair of slits formed in the receptacle and engage-
able with the electrical/electronic part to prevent the
detachment of the electrical/electronic part, and
at least one excessive deformation preventing por-
tion provided at the receptacle for preventing the ex-
cessive resilient deformation of the resilient locking
piece by being brought substantially into abutment
against the resilient locking piece when the resilient
locking piece is resiliently deformed.

[0009] According to a preferred embodiment of the in-
vention, the resilient locking piece formed between a
pair of slits formed in the receptacle to extend substan-
tially backward from the front end of the receptacle.
[0010] Accordingly, there is provided a connector
which can avoid becoming larger as a whole while pre-
venting the excessive resilient deformation of a resilient
locking piece, thus increasing operability.
[0011] According to a further preferred embodiment,
there is provided a connector, comprising:

a receptacle into which a terminal-provided electri-
cal part such as a relay is insertable through an in-
sertion opening formed in the front surface of the
receptacle,
a resilient locking piece formed between a pair of
slits formed in the receptacle to extend backward
from the front end of the receptacle and engageable
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with the electrical part to prevent the detachment of
the electrical part, and
an excessive deformation preventing portion pro-
vided at the receptacle for preventing the excessive
resilient deformation of the resilient locking piece by
being brought into abutment against the resilient
locking piece when the resilient locking piece is re-
siliently deformed.

[0012] The resilient locking piece is provided between
the pair of slits formed in the receptacle to extend back-
ward from the front end of the receptacle, and the ex-
cessive deformation preventing portion for preventing
the excessive resilient deformation of the resilient lock-
ing piece is also provided at the receptacle. Since both
the resilient locking piece and the excessive deforma-
tion preventing portion are provided at the receptacle,
the enlargement of the connector as a whole can be
avoided.
[0013] Preferably, the excessive deformation pre-
venting portion is formed to bulge out so as to cover the
outer side of one slit.
[0014] Further preferably, the resilient locking piece
includes a main body provided with a locking claw for
locking the electrical part substantially at a proper con-
nection position in the receptacle, and

an inner projection bulges out substantially in
widthwise direction (or in a direction substantially lying
in the plane of the resilient locking piece or of the wall
in which the resilient locking piece are provided) from
the main body, preferably has an extended locking sur-
face substantially in flush with a locking surface of the
locking claw and can be brought substantially into abut-
ment against the inner surface of the excessive defor-
mation preventing portion after passing the one slit
when the resilient locking piece is resiliently deformed
outward or away from the electric/electronic part or the
receptacle.
[0015] The inner projection bulges out in widthwise di-
rection from the main body of the resilient locking piece
and can be brought substantially into abutment against
the inner surface of the excessive deformation prevent-
ing portion after passing the slit when the resilient lock-
ing piece is resiliently deformed outward. Thus, the out-
ward excessive resilient deformation of the resilient
locking piece can be prevented. Further, since the inner
projection has the extended locking surface substantial-
ly in flush with the locking surface of the locking claw,
an area of engagement of the locking claw with the elec-
trical/electronic part is increased, with the result that the
electrical/electronic part can be strongly locked.
[0016] Most preferably, the resilient locking piece in-
cludes a main body provided with a locking claw for lock-
ing the electrical/electronic part at a proper connection
position in the receptacle, and

an outer projection bulges out substantially in
widthwise direction (or in a direction substantially lying
in the plane of the resilient locking piece or of the wall

in which the resilient locking piece are provided) from
the main body, is formed to at least partly cover the outer
side of one slit, preferably the other slit as the one cov-
ered by the excessive deformation preventing portion,
and can be brought substantially into abutment against
the outer surface of the receptacle as the excessive de-
formation preventing portion when the resilient locking
piece is resiliently deformed inward.
[0017] The outer projection bulges out in widthwise di-
rection from the main body of the resilient locking piece
and can be brought into abutment against the outer sur-
face of the receptacle as the excessive deformation pre-
venting portion when the resilient locking piece is resil-
iently deformed inward. Thus, the inward excessive re-
silient deformation of the resilient locking piece can be
prevented.
[0018] According to the invention, there is further pro-
vided a connector, in particular according to one of the
preceding embodiments, comprising a housing includ-
ing a terminal accommodating portion accommodating
one or more terminal fittings, and a receptacle and into
which a terminal-provided electrical/electronic part such
as a relay is at least partly insertable to electrically con-
nect the one or more terminal fittings and respective ter-
minals of the electrical/electronic part,
wherein at least one hole through which the front surface
and/or front edge of the electrical/electronic part with re-
spect to inserting direction can be seen is formed at a
position of a surrounding wall of the receptacle near the
terminal Thus, there is provided a connector in which an
electric/electronic part such as a relay can be detached
with good operability and whether or not the electric/
electronic part such as the relay is connected at a sub-
stantially proper position can be preferably judged.
[0019] According to a preferred embodiment of the in-
vention, there is provided a connector, comprising a
housing including a terminal accommodating portion ac-
commodating terminal fittings, and a receptacle which
is open substantially forward at the front surface of the
terminal accommodating portion and into which a termi-
nal-provided electrical part such as a relay is insertable
to electrically connect the terminal fittings and terminals
of the electrical part,

wherein a hole through which the front surface of
the electrical part with respect to inserting direction can
be seen is formed at a position of a surrounding wall of
the receptacle near the terminal accommodating por-
tion.
[0020] Since the hole through which the front surface
and/or the edge portion of the electrical part with respect
to inserting direction can be seen is formed at the posi-
tion of the surrounding wall of the receptacle near or ad-
jacent to the terminal accommodating portion, the elec-
trical/electronic part can be detached from the recepta-
cle, for example, by at least partly inserting a jig through
this hole, thrusting it between the front surface of the
electrical/electronic part with respect to inserting direc-
tion and the front surface of the terminal accommodating
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portion and successively forcibly displacing it. Thus, a
series of operations can be performed with good oper-
ability. Further, whether or not the electrical/electronic
part is connected at a proper position can be preferably
judged or detected by seeing the position of the front
surface of the electrical part with respect to inserting di-
rection through this hole.
[0021] Preferably, the electrical/electronic part is in-
serted up to a position where the electrical/electronic
part can substantially abut against the front surface of
the terminal accommodating portion, and at least one
insertion opening through which a detaching jig is at
least partly insertable to detach the electrical/electronic
part is so formed in the surrounding wall of the terminal
accommodating portion preferably as to be open in the
front surface of the terminal accommodating portion and
substantially communicate with the hole.
[0022] Since the insertion opening through which the
detaching jig for the electrical part is insertable is so
formed as to be open in the front surface of the terminal
accommodating portion and communicate with the hole,
the electrical part can be lifted by the jig and easily de-
tached from the receptacle if the jig is inserted through
this insertion opening and successively forcibly dis-
placed. In such a case, the jig can be prevented from
damaging the electrical part during insertion since being
inserted through the insertion opening without interfer-
ing with the electrical part.
[0023] Further preferably, the receptacle is formed at
the front end of the terminal accommodating portion via
a stepped portion, the electrical/electronic part is insert-
ed up to a position where the electrical/electronic part
can substantially abut against the front surface of the
terminal accommodating portion, and preferably such a
pedestal as to serve as a supporting point of the detach-
ing jig operated or pivoted to detach the electrical/elec-
tronic part projects at or near a part of the stepped por-
tion located in or adjacent to the hole.
[0024] Since such a pedestal as to serve as a sup-
porting point of the detaching jig operated to detach the
electrical part is formed at the part of the stepped portion
located in the hole, the electrical/electronic part can be
easily lifted by placing an operating portion of the jig on
the pedestal and forcibly displacing the jig with the ped-
estal as a supporting point of leverage. Thus, operability
is good. Further, by taking advantage of leverage action,
the electrical/electronic part can be easily detached only
by exerting a small force.
[0025] Most preferably, at least one pedestal which
bulges out on a portion of the terminal accommodation
portion near the hole can serve as a supporting point of
a detaching jig operated to detach the electric/electronic
part.
[0026] Thus, the leverage of the detaching jig is sup-
ported thus further improving the operability of the con-
nector.
[0027] These and other objects, features and advan-
tages of the present invention will become more appar-

ent upon reading of the following detailed description of
preferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may
be combined to additional embodiments.

FIG. 1 is a side view of a connector according to
one embodiment of the invention,
FIG. 2 is a front view of the connector,
FIG. 3 is a section along A-A of FIG. 2,
FIG. 4 is a section of the connector in the process
of inserting a relay,
FIG. 5 is a front view of the connector in the state
of FIG. 4,
FIG. 6 is a section of the connector after the inser-
tion of the relay,
FIG. 7 is a front view of the connector in the state
of FIG. 6,
FIG. 8 is a section of the connector upon withdraw-
ing the relay,
FIG. 9 is a front view of the connector in the state
of FIG. 8,
FIG. 10 is a side view of a detecting jig for electrical
connection check,
FIG. 11 is a plan view of the detecting jig,
FIG. 12 is a side view showing a process of inserting
the detecting jig,
FIG. 13 is a section of the connector when the de-
tecting jig reaches a detecting position,
FIG. 14 is a perspective view of a prior art connec-
tor,
FIG. 15 is a section of the prior art connector,
FIG. 16 is a perspective view of a connector accord-
ing to a second embodiment of the invention,
FIG. 17 is a side view of the connector,
FIG. 18 is a plan view of the connector,
FIG. 19 is a horizontal section of the connector,
FIG. 20 is a side view partly in section showing a
state before and after a relay is connected,
FIG. 21 is an enlarged section of an essential por-
tion showing a state where a jig is operated to de-
tach the relay,
FIG. 22 is a perspective view of a connector accord-
ing to a third embodiment of the invention,
FIG. 23 is a perspective view of a connector accord-
ing to another embodiment of the invention, and
FIG. 24 is a perspective view of a prior art connec-
tor.

[0028] Hereinafter, preferred embodiments of the
present invention is described with reference to the ac-
companying drawings.

<First Embodiment>

[0029] A first embodiment in which the present inven-
tion is applied to a connector for a relay (as a preferred
electric and/or electronic element) to be used in a vehi-
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cle is described with reference to FIGS. 1 to 13. Identi-
fied by 10 is a connector. This connector 10 is comprised
of a terminal accommodating portion 12 for accommo-
dating one or more female terminal fittings 11 (see FIG.
12, unillustrated in other figures) and a receptacle 20
provided before or adjacent to the terminal accommo-
dating portion 12 and substantially in the form of a rec-
tangular tube opening forward.
[0030] One or more cavities 13 are formed to pene-
trate the terminal accommodating portion 12 substan-
tially along longitudinal direction, and the female termi-
nal fittings 11 are at least partly insertable thereinto. The
cavities 13 of this embodiment are arranged at one or
more stages, preferably at three upper, middle and low-
er stages in FIG. 2. There are a total of e.g. five cavities
13, one at each of the upper and middle stages and
three transversely arranged substantially side by side at
the lower stage. A resiliently deformable locking portion
14 is formed preferably in each cavity 13 and engagea-
ble with the female terminal fitting 11 to lock it.
[0031] The receptacle 20 is formed to have such
shape and size that a relay 50 (as a preferred electric/
electronic element) is at least partly insertable thereinto
through an insertion opening formed in the front surface
of the receptacle 20. The relay 50 at least partly mount-
able into this receptacle 20 is substantially in the form
of a rectangular parallelepiped as a whole and one or
more relay terminals 51 project at the bottom surface
thereof at positions substantially corresponding to the
female terminal fittings 11 inserted into the cavities 13.
[0032] Each of opposite walls 21 provided at the top
and bottom of the receptacle 20 in FIG. 2 is cut in U-
shape at its front end to form a recess or groove 22. As
described in more detail next, each recess 22 is provid-
ed with guiding edges or edge portions 23 (a pair of left
and right or lateral guiding edges 23 in FIG. 3) for guiding
the insertion of a detecting jig 60 for checking an elec-
trical connection, and stopping edges 24 with which an
engaging projection 63 of the detecting jig 60 comes
substantially into contact to stop the detecting jig 60 is
provided at an end position of each guiding edge 23.
[0033] Here, the construction of the detecting jig 60 is
briefly described. As shown in FIGS. 10 and 11, the de-
tecting jig 60 is comprised of an operable portion 61,
preferably substantially in the form of a rectangular par-
allelepiped, and a main body 62 extending forward (or
toward the connector 10) from the front surface of the
operable portion 61. The main body 62 has the outer
surfaces of its rear portion, preferably of its rear half,
shaped such that the rear portion, preferably the rear
half, is at least partly fittable into the receptacle 20 with
the outer surfaces thereof held substantially in close
contact with the inner surfaces of the receptacle 20. The
engaging projection 63 which can be brought substan-
tially into sliding contact with the corresponding recess
22 of the receptacle 20 projects from each of the left and
right or lateral side surfaces of the rear portion/half. One
or more detecting pins 64 engageable with the respec-

tive locking portions 14 in the cavities 13 project from
the front surface of the main body 62, and one or more
electrically conductive connection detecting pins 66
which are shorter than the detecting pins 64 and can be
brought into contact with the female terminal fittings 11
project near the respective detecting pins 64. Each de-
tecting pin 64 is provided with a leading-end flat portion
65, which is at least partly insertable into an insertion
space Q defined between the locking portion 14 and the
inner surface of the cavity 13 when the locking portion
14 is engaged with the female terminal fitting 11 at a
proper insertion position (see FIG. 13).
[0034] Next, the functions of the detecting jig 60 are
described. First, as shown in FIG. 12, the operable por-
tion 61 is or can be gripped or manipulated to at least
partly insert the detecting jig 60 into the receptacle 20
through the insertion opening and push it to the back of
the receptacle 20 while holding the engaging projections
63 substantially in sliding contact with the guiding edges
23. As shown in FIG. 13, when the leading-end flat por-
tions 65 of the detecting pins 64 reach positions where
they are at least partly inserted into the insertion spaces
Q, the front end surfaces of the engaging projections 63
come substantially into contact with the stopping edges
24 of the recesses 22 and the connection detecting pin
(s) 66 come(s) substantially into abutment against the
leading ends of the female terminal fitting(s) 11, thereby
being electrically connectable with the female terminal
fitting(s) 11.
[0035] On the contrary, when the female terminal fit-
ting 11 is insufficiently inserted without being engaged
with the locking portion 14, the leading-end flat portion
65 of the detecting pin 64 has the leading end surface
thereof substantially abutted against the locking portion
14, thereby hindering any further insertion of the detect-
ing jig 60. Thus, the front end surfaces of the engaging
projections 63 do not come into contact with the stop-
ping edges 24 of the recesses 22. Neither is/are the con-
nection detecting pin(s) 66 electrically connectable with
the female terminal fitting(s) 11 without reaching the
leading end(s) of the female terminal fitting(s) 11. In this
way, whether or not the female terminal fittings 11 are
properly inserted can be detected by an electrical con-
nection check by means of the connection detecting pin
(s) 66. Such a detection can be also made by seeing the
contact state of the engaging projections 63 with the
stopping edges 24 from outside.
[0036] Each of opposite walls 25 of the receptacle 20
located at position different from the opposite walls 22
(and at the left and right in FIG. 2) is formed with a pair
of slits 26 extending backward from the front end there-
of. A resilient locking piece 27 integrally or unitarily
formed at the receptacle 20 and engageable with the
relay 50 to prevent the detachment of the relay 50 from
the receptacle 20 is provided between each pair of the
slits 26. Each resilient locking piece 27 includes a main
body 27F, and a locking claw 27A engageable with the
rear end surface or a rear stepped surface of the relay
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50 (as seen in an insertion direction of the relay 50 into
the receptacle 20) when the relay 50 is located at a prop-
er connection position (when the relay 50 is accommo-
dated to a substantially proper depth in the receptacle
20) projects inward from the leading end of the main
body 27F. A slanted surface 27B for guiding the relay
50 and/or the resilient deformation of the resilient lock-
ing piece 27 is provided on the upper surface of each
locking claw 27A.
[0037] An inner projection 27E bulges out in width-
wise direction WD (or in a direction substantially lying in
the plane of the resilient locking piece 27 or of the wall
in which the resilient locking piece 27 are provided) at
the inner side of each main body 27F. This inner projec-
tion 27E has an extended locking surface 27H (see FIG.
6) substantially in flush with a locking surface of the lock-
ing claw 27A at least partly engageable with the relay
50, thereby increasing an area of engagement of the
locking claw 27A with the relay 50 by a hatched portion
shown in FIG. 7. The inner projections 27E are normally
located inside the slits 26 (upper slits in FIG. 2). When
the resilient locking pieces 27 are resiliently deformed
outward, the inner projections 27E first pass the slits 26
and come into abutment against the inner surfaces of
the receptacle 20 as the resilient locking pieces 27 are
further resiliently deformed. The receptacle 20 against
which the inner projections 27E can be brought into
abutment forms excessive deformation preventing por-
tions 40, and areas of the receptacle 20 along the slits
26 (upper slits in FIG. 2) are extended outward and
bulged to substantially cover the outer sides of the slits
26 and/or the inner projections 27E. The excessive de-
formation preventing portions 40 of this embodiment are
provided preferably over the substantially entire length
of the slits 26 and cover only the outer sides of the slits
26 without covering the outer sides of the main bodies
27F. Each excessive deformation preventing portion 40
is formed with a slanted surface 40A for escaping the
corresponding inner projection 27E to make the relay
50 withdrawable (see FIG. 8).
[0038] Further, an outer projection 27G bulges out in
widthwise direction WD (or in a direction substantially
lying in the plane of the resilient locking piece 27 or of
the wall in which the resilient locking piece 27 are pro-
vided) at the outer side of each main body 27F. This out-
er projections 27G preferably are substantially in the
form of a rectangular flat plate and integrally or unitarily
(at least partly) overlap the leading ends of the resilient
locking pieces 27 from outside (see FIG. 1), and at least
partly cover the outer sides of the slits 26 (lower slits in
FIG. 2). The outer projections 27G come substantially
into abutment against the outer surfaces of the recep-
tacle 20 which serve as excessive deformation prevent-
ing portions 41 when the resilient locking pieces 27 are
resiliently deformed inward. The outer surfaces of the
receptacle 20 as the excessive deformation preventing
portions 41 are recessed at positions where the outer
projections 27 come substantially into abutment, there-

by forming recesses 29. The recesses 29 are formed to
remove molding pins for forming the outer projections
27G and useful in improving the strength of the molding
pins.
[0039] Next, the functions of this embodiment are de-
scribed. First, the relay 50 is at least partly inserted
through the insertion opening of the receptacle 20. In
the inserting process of the relay 50, the one or more
resilient locking pieces 27 are brought into substantially
sliding contact with the outer surfaces of the relay 50
while being resiliently deformed outward (see FIGS. 4
and 5). When the relay terminals 51 reach substantially
proper connection positions where they are connected
with the female terminal fitting(s) 11 in the receptacle
20, the resilient locking pieces 27 are resiliently restored
to engage the locking claws 27 with the rear end surface
or a rear side of a stepped portion of the relay 50 like
hooks (see FIG. 6).
[0040] The relay 50 is withdrawn from the receptacle
20 by being disengaged from the locking claws 27A and
being pulled out of the receptacle 20. Specifically, as
shown in FIG. 8, the locking claws 27A are held e.g. by
fingers and pushed wider apart in directions of arrows
S to free the relay 50 in withdrawing direction Z. At this
time, the resilient locking pieces 27 may be resiliently
deformed beyond their resiliency limit since the opera-
tion is done in particular by an operator's feeling. How-
ever, in this embodiment, the inner projections 27E can
come substantially into abutment against the inner sur-
faces (slanted surfaces 40A) of the excessive deforma-
tion preventing portions 40 (receptacle 20), thereby hin-
dering any further displacement of the resilient locking
pieces 27. Thus, the excessive outward resilient defor-
mation of the resilient locking pieces 27 can be securely
prevented.
[0041] In the case that the resilient locking pieces 27
are resiliently deformed inward, the outer projections
27G can come substantially into abutment against the
outer surfaces of the receptacle 20 as the excessive de-
formation preventing portions 41, thereby hindering any
further displacement of the resilient locking pieces 27.
Thus, the excessive inward resilient deformation of the
resilient locking pieces 27 can also be securely prevent-
ed.
[0042] Although the outer walls 2 are provided at the
outer sides of the resilient locking pieces 3 while being
spaced therefrom in the prior art relay mounting portion
1 (see FIG. 15), the resilient locking pieces 27 and the
excessive deformation preventing portions 40, 41 are
all integrally or unitarily formed at or on the receptacle
20 in this embodiment. Thus, the enlargement of the
connector as a whole can be avoided unlike the prior art.
[0043] Since the inner projections 27E preferably
have the extended locking surfaces 27H substantially in
flush with the locking surfaces of the locking claws 27A,
the areas of engagement of the locking claws 27A wit
the relay 50 are increased by the width of the extended
locking surfaces 27H, with the result that the relay 50
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can be securely and strongly locked. Further, unlike the
prior art relay mounting portion 1, the outer surfaces of
the resilient locking pieces 27 are not completely cov-
ered by the excessive deformation preventing portions
40. Thus, a degree of resilient deformation of each re-
silient locking piece 27 can be seen from outside. In oth-
er words, if the resilient locking pieces 27 are seen not
to be resiliently deformed, the properly mounted state
of the relay 50 can be advantageously judged. Con-
versely, if the resilient locking pieces 27 are seen to be
resiliently deformed, the relay 50 can be advantageous-
ly judged to be partly mounted without the locking claws
27A being precisely engaged with the relay 50.
[0044] Accordingly, to provide a connector having an
improved operability which can avoid becoming larger
as a whole while preventing the excessive resilient de-
formation of resilient locking pieces, a connector 10 is
provided with a receptacle 20 into which a relay 50 or
other electric/electronic part or element such as a fuse,
a resistor, etc. is at least partly insertable through an
insertion opening formed in the front surface of the re-
ceptacle 20. At least one resilient locking piece 27 en-
gageable with the relay 50 to prevent the detachment of
the relay 50 is provided between a pair of slits or recess-
es 26 formed in the receptacle 20 to extend substantially
backward from the front end thereof or substantially
along the insertion direction of the relay 50. Further, the
receptacle 20 is provided with an excessive deformation
preventing portion 40 which can be brought substantial-
ly into abutment against the resilient locking piece 27 to
prevent the excessive resilient deformation of the resil-
ient locking piece 27 when the resilient locking piece 27
is resilient deformed.

<Other Embodiments>

[0045] The present invention is not limited to the
above described and illustrated embodiments. For ex-
ample, the following embodiments are also embraced
by the technical scope of the present invention as de-
fined by the claims. Beside the following embodiments,
various changes can be made without departing from
the scope and spirit of the present invention as defined
by the claims.

(1) A mating part to be connected with the connector
is not limited to a relay. It may be, for example, a
fuse, a resistor and/or any terminal-provided elec-
trical or electronic part.
(2) The excessive deformation preventing portions
for preventing the inward excessive resilient defor-
mation of the resilient locking pieces may not be
necessarily in the form of recesses, and may be
formed on the substantially same planes as the oth-
er outer surfaces of the receptacle.
(3) The excessive deformation preventing portions
for preventing the inward excessive resilient defor-
mation of the resilient locking pieces may not be

necessarily provided, i.e. the resilient locking piec-
es may not be provided with the outer projections.

<Second Embodiment>

[0046] A second preferred embodiment of the present
invention is described with reference to FIGS. 16 to 21.
A connector 120 connectable with a relay 10 is illustrat-
ed in this embodiment.
[0047] The relay 110 (as a preferred electric/electron-
ic part) is made e.g. of a synthetic resin substantially
into a short rectangular column shape as a whole, and
one or more, preferably a plurality of substantially tab-
shaped relay terminals 111 (see phantom lines in FIG.
19) project from the bottom or mating surface of the relay
110.
[0048] On the other hand, the connector 120 is pro-
vided with a housing 121 made e.g. of a synthetic resin.
The housing 121 is comprised of a terminal accommo-
dating portion 122 preferably substantially in the form of
a rectangular tube for at least partly accommodating one
or more terminal fittings (not shown) and a receptacle
123 which is so formed at the front or mating surface of
the terminal accommodating portion 122 as to be slightly
larger than the terminal accommodating portion 122 and
into which the relay 110 is at least partly insertable
through an opening formed in the front surface thereof.
[0049] As shown in FIG. 19, one or more, preferably
a plurality of cavities 140 are formed to penetrate the
terminal accommodating portion 122 substantially along
longitudinal direction, and one or more female terminal
fittings (not shown) can be at least partly accommodated
therein. A resiliently deformable locking portion 130 is
formed in each cavity 140 and engageable with the fe-
male terminal fitting to lock it.
[0050] The receptacle 123 has such a depth that the
relay 110 can be at least partly accommodated therein,
and window holes 123B used or usable to grip or hold
the relay 110 are formed at the front sides of substan-
tially opposed side walls 123A of its surrounding walls
preferably at four sides e.g. by cutting. The remaining
opposed side walls 123C of the surrounding walls of the
receptacle 123 are provided with resilient locking pieces
123D for locking the relay 110 so as not to come out.
Each resilient locking piece 123D preferably substan-
tially in the form of a cantilever is preferably formed by
making slits 123E at the opposite sides thereof as
shown in FIG. 18, and the leading end thereof is resil-
iently deformable inward and outward of the receptacle
123. A locking claw 123F projects inward from the lead-
ing end of each resilient locking piece 123D. Further, a
slanted guiding surface 123G for guiding the relay 110
and/or the deformation of the resilient locking piece
123D is formed at the leading end surface of each lock-
ing claw 123F. Excessive deformation preventing por-
tions 123H for preventing the excessive resilient defor-
mation of the resilient locking pieces 123D are formed
to bulge out along the edges of the slits 123E so as to
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at least partly cover the outer sides of the slits 123E.
Preferably, the excessive deformation preventing por-
tions 123H project from an edge portion of the respec-
tive slit 123E so as to be substantially step-shaped,
wherein the leading end portion thereof is arranged in
substantially the same plane as the respective side wall
123C.
[0051] The side walls 123A of the receptacle 123
formed with the window holes 123B are substantially
continuous with the front ends of the side walls of the
terminal accommodating portion 122 via stepped por-
tions 123J. The inner surfaces of the stepped portions
123J preferably are substantially in flush and continuous
with the front surface of the terminal accommodating
portion 122 and function as contact surfaces 123Q with
which the relay 110 inserted in an inserting direction ID
into the receptacle 123 comes substantially into contact.
The relay 10 is fitted until coming into contact with the
contact surfaces 23Q.
[0052] At a position of one or more, preferably each,
side wall 123A near or adjacent the terminal accommo-
dating portion 122A, a hole 123K is formed to cut or
transverse preferably also a part of the corresponding
stepped portion 123J present there. The front surface
and/or an edge portion of the terminal accommodating
portion 122 and that of the inserted relay 110 (or a border
portion between the electric/electronic part 110 and a
bottom surface of the receptacle 123 and/or a front por-
tion of the terminal accommodating portion 122) can be
at least partly seen through the holes 123K. As shown
in FIG. 19, the hole 123K is also formed in one side wall
123C of the receptacle 123 where the resilient locking
piece 123D is provided.
[0053] A pedestal or projection 123M which bulges
out and serves as a supporting point of a detaching jig
170 operated to detach the relay 110 is formed at a part
of each stepped portion 123J at least partly located in
the hole 123K. The pedestal 123M preferably is sub-
stantially in the form of a column as a whole and spaced
away from the other part of the stepped portion 123J,
and this clearance substantially communicates with the
hole 123K. Further, the height of the pedestal 123M is
set lower than that of the other part of the stepped por-
tion 123J, and the leading end thereof with respect to
height direction has its front portion obliquely cut to form
a slanted guiding surface 123N.
[0054] The relay 110 is at least partly inserted in the
inserting direction ID into the receptacle 123 of the con-
nector 120 from a mating side (left side in FIG. 20). The
edges of the front surface of the relay 110 come sub-
stantially into contact with the guiding surfaces 123D of
the locking claws 123F of the resilient locking pieces
123D and push them, whereby the relay 110 is pushed
while resiliently deforming the resilient locking pieces
123D outward.
[0055] When the relay 110 is pushed in the inserting
direction ID to a position where it comes substantially
into abutment against the front surface of the terminal

accommodating portion 122 and the inner surfaces of
the stepped portions 123J, i.e. pushed to a proper con-
nection position, the resilient locking pieces 123D are at
least partly resiliently restored to engage the locking
claws 123F with the rear surface (or with the rear portion
of a stepped portion) of the relay 110 with respect to its
inserting direction to lock the relay 110. During this time,
the one or more relay terminals 111 at least partly enter
the corresponding cavities 140 to be connected with the
respective female terminal fittings accommodated
therein.
[0056] In this case, the contact of the front surface of
the relay 110 and that of the terminal accommodating
portion 122 can be seen through the holes 123K, where-
by judgment can be made as to whether or not the relay
110 is properly connected in the receptacle 123. Thus,
the relay 110 can be prevented from staying at a depth
of incomplete connection.
[0057] Further, in the case of detaching the relay 110
from the receptacle 123 for maintenance or other rea-
son, the resilient locking pieces 123D are first resiliently
deformed outward to disengage the locking claws 123F
from the relay 10. In this state, the leading end of the
detaching jig 170 (e.g. flat or minus screwdriver) for the
relay 110 is or can be at least partly inserted into the
hole 123K while being slid along the guiding surface
123N of the pedestal 123M and thrusts itself between
the front surface of the relay 110 and that of the terminal
accommodating portion 122. Subsequently, as shown
in FIG. 21, the jig 170 is forcibly displaced or pivoted
with the pedestal 123M as a supporting point of lever-
age, thereby lifting the relay 110 from the front surface
of the terminal accommodating portion 122 or in a with-
drawing direction. Then, the relay 110 is or can be
gripped and pulled out e.g. by fingers. As a result, the
relay 110 is or can be detached from the receptacle 123.
Here, if the relay 110 is gripped and pulled out e.g. by
fingers without using the jig 170, the relay 110 cannot
be detached unless a strong pulling force is exerted. If
the holes 123K as above are formed, the jig 170 can be
at least partly inserted through the hole 123K, making it
easier to detach the relay 110 using the jig 170.
[0058] Since the pedestal 123M is used as a support-
ing point of leverage or for the pivotal movement of the
jig 170 when the jig 170 is operated, the detaching op-
eration can proceed with good operability. Further, since
the relay 110 can be detached with a small force due to
leverage action, work loads can be reduced. Further-
more, the jig 170 can smoothly thrust itself between the
front surface of the relay 110 and that of the terminal
accommodating portion 122 by causing the leading end
of the jig 170 to slide along the guiding surface 123N of
the pedestal 123M.
[0059] Further, the jig 170 can be operated and the
connection position of the relay 110 can be visually con-
firmed from three sides of the connector 120, i.e. from
many angles by forming the holes 123K in two or more,
e.g. three of the side walls 123A, 123C of the receptacle

13 14



EP 1 365 483 A1

9

5

10

15

20

25

30

35

40

45

50

55

123. Thus, the connector 120 can be used in a wider
range of application.

<Third Embodiment>

[0060] Next, a third preferred embodiment of the
present invention is described with reference to FIG. 22.
[0061] A connector 120A of this embodiment differs
from the first embodiment in that insertion openings 155
used to at least partly insert a detaching jig 170 for a
relay 110 (as a preferred electric/electronic part) are
formed in a terminal accommodating portion 122. Since
the other construction is substantially similar or the
same as in the second embodiment, no description is
given on the structure, functions and effects thereof by
identifying it by the same reference numerals.
[0062] Although the pedestals 123M are used upon
operating the detaching jig 170 for the relay 110 in the
second embodiment, such pedestals 123M are not pro-
vided, the insertion openings 155 are instead formed at
the front end of the terminal accommodating portion 122
(near the stepped portions 122J) preferably by cutting
and the detaching jig 170 is at least partly inserted
through these insertion openings 155 in this embodi-
ment.
[0063] Specifically, the insertion openings 155 open
in the front surface of the terminal accommodating por-
tion 122 and substantially communicating with holes
123K are formed at the front ends of the surrounding
walls of the terminal accommodating portion 122 in such
a size that the leading end of the jig 170 is at least partly
insertable therethrough. Thus, the jig 170 can be
smoothly inserted through the insertion opening 155
without interfering with the relay 110. Therefore, the jig
170 can be prevented from damaging the relay 110 dur-
ing the insertion.
[0064] Accordingly, to provide a connector in which a
relay (as a preferred electric/electronic part) can be de-
tached with good operability and whether or not the relay
is connected at a proper position can be judged, a con-
nector 120 is provided with a housing 121 including a
terminal accommodating portion 122 and a receptacle
123 which is open forward at the front surface of the ter-
minal accommodating portion 122 and into which a relay
110 is at least partly insertable. One or more holes 123K
through which the front surface and/or an edge portion
of the relay 110 with respect to inserting direction can
be seen are formed at positions of the surrounding wall
of the receptacle 123 near the terminal accommodating
portion 122. A detaching jig 170 used to detach the relay
110 is insertable through the holes 123K.

<Other Embodiments>

[0065] The present invention is not limited to the
above described and illustrated embodiments. For ex-
ample, the following embodiments are also embraced
by the technical scope of the present invention as de-

fined by the claims. Beside the following embodiments,
various changes can be made without departing from
the scope and spirit of the present invention as defined
by the claims.

(1) A connector according to the present invention
may be a connector 120B basically shaped as
shown in FIG. 23 unless convenience in handling
the connector upon operating the jig is required to
a large extent. Specifically, the connector 120B is
formed with such holes 123K, through which the
front surface of the relay 110 can be seen, at posi-
tions of the receptacle 123 near the terminal accom-
modating portion 122, but includes neither the in-
sertion openings 155 nor the pedestals 123M. In the
connector of this embodiment, the jig 170 can be
inserted through the hole 123K to detach the relay
110 and the substantially proper connection posi-
tion of the relay 110 can be visually confirmed
through the holes 123K.
(2) Although the holes are formed in three of the
side walls of the receptacle in the foregoing embod-
iments, one, two or four walls (all walls) may be
formed with the hole(s).
(3) The receptacle and the terminal accommodating
portion may be substantially continuous and sub-
stantially in flush with each other without being cou-
pled via the stepped portions.
(4) The present invention is also applicable to con-
nectors in general with which fuses and other elec-
trical/electronic parts are connectable.

LIST OF REFERENCE NUMERALS

[0066]

10 connector
20 receptacle
26 slit
27 resilient locking piece
27A locking claw
27E inner projection
27F main body
27G outer projection
27H extended locking surface
40 (41) excessive deformation preventing portion
50 relay

Claims

1. A connector (10; 120; 120A; 120B), comprising:

a receptacle (20; 123) into which a terminal-
provided electrical/electronic part such as a re-
lay (50; 110) is at least partly insertable through
an insertion opening formed in the front surface
of the receptacle (20; 123),
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at least one resilient locking piece (27; 123D)
formed between a pair of slits (26; 123E)
formed in the receptacle (20; 123) and engage-
able with the electrical/electronic part (50; 110)
to prevent the detachment of the electrical/
electronic part (50; 110), and
at least one excessive deformation preventing
portion (40; 41; 123H) provided at the recepta-
cle (20; 123) for preventing the excessive resil-
ient deformation of the resilient locking piece
(27; 123D) by being brought substantially into
abutment against the resilient locking piece
(27; 123D) when the resilient locking piece (27;
123D) is resiliently deformed.

2. A connector according to claim 1, wherein the resil-
ient locking piece (27; 123D) formed between a pair
of slits (26) formed in the receptacle (20; 123) to
extend substantially backward from the front end of
the receptacle (20; 123).

3. A connector according to one or more of the pre-
ceding claims, wherein the excessive deformation
preventing portion (40; 123H) is formed to bulge out
so as to at least partly cover the outer side of one
slit (26; 123E).

4. A connector according to one or more of the pre-
ceding claims, wherein the resilient locking piece
(27; 123D) includes a main body (27F) provided
with a locking claw (27A; 123F) for locking the elec-
trical/electronic part (50) substantially at a proper
connection position in the receptacle (20; 123), and

an inner projection (27E) bulges out substan-
tially in widthwise direction (WD) from the main
body (27F), has an extended locking surface (27H)
preferably substantially in flush with a locking sur-
face of the locking claw (27; 123F) and can be
brought substantially into abutment against the in-
ner surface of the excessive deformation prevent-
ing portion (40; 123H) after passing one slit (26;
123E) when the resilient locking piece (27; 123D)
is resiliently deformed outward (S).

5. A connector according to one or more of the pre-
ceding claims, wherein:

the resilient locking piece (27) includes a main
body (27F) provided with a locking claw (27A)
for locking the electrical/electronic part (50)
substantially at a proper connection position in
the receptacle (20), and
an outer projection (27G) bulges out substan-
tially in widthwise direction (WD) from the main
body (27F), is formed to at least partly cover
the outer side of one slit (26), preferably the oth-
er slit (27) as the one covered by the excessive
deformation preventing portion (40), and can

be brought substantially into abutment against
the outer surface of the receptacle (20) as the
excessive deformation preventing portion (41)
when the resilient locking piece (27) is resilient-
ly deformed inward.

6. A connector, in particular according to one or more
of the preceding claims, comprising a housing (121)
including a terminal accommodating portion (122)
accommodating one or more terminal fittings, and
a receptacle (123) into which a terminal-provided
electrical/electronic part (110) such as a relay (110)
is at least partly insertable to electrically connect the
one or more terminal fittings and respective termi-
nals (111) of the electrical/electronic part (110),

wherein at least one hole (123K) through
which the front surface and/or front edge of the elec-
trical/electronic part (110) with respect to inserting
direction (ID) can be seen is formed at a position of
a surrounding wall (123C) of the receptacle (123)
near the terminal accommodating portion (122).

7. A connector according to claim 6, wherein the elec-
trical/electronic part (110) is inserted up to a position
where the electrical/electronic part (110) can sub-
stantially abut against the front surface of the termi-
nal accommodating portion (122), and at least one
insertion opening (155) through which a detaching
jig (170) is at least partly insertable to detach the
electrical/electronic part (110) is so formed in the
surrounding wall of the terminal accommodating
portion (122) preferably as to be open in the front
surface of the terminal accommodating portion
(122) and substantially communicate with the hole
(123K).

8. A connector according to one or more of the pre-
ceding claims, wherein the receptacle (20; 123) is
formed at the front end of the terminal accommo-
dating portion (12; 122) via a stepped portion
(123J), the electrical/electronic part (50; 110) is in-
serted up to a position where the electrical/electron-
ic part (50; 110) can substantially abut against the
front surface of the terminal accommodating portion
(12; 122).

9. A connector according to claim 8, wherein such a
pedestal (123M) as to serve preferably as a sup-
porting point of the detaching jig (170) operated to
detach the electrical/electronic part (110) projects
at a part of the stepped portion (123J) located in the
hole (123K).

10. A connector according to one or more of the pre-
ceding claims 6 to 9,
wherein at least one pedestal (123M) which bulges
out on a portion of the terminal accommodation por-
tion (122) near the hole (123K) can serve as a sup-
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porting point of a detaching jig (170) operated to de-
tach the electric/electronic part (110).

19 20



EP 1 365 483 A1

12



EP 1 365 483 A1

13



EP 1 365 483 A1

14



EP 1 365 483 A1

15



EP 1 365 483 A1

16



EP 1 365 483 A1

17



EP 1 365 483 A1

18



EP 1 365 483 A1

19



EP 1 365 483 A1

20



EP 1 365 483 A1

21



EP 1 365 483 A1

22



EP 1 365 483 A1

23



EP 1 365 483 A1

24



EP 1 365 483 A1

25



EP 1 365 483 A1

26



EP 1 365 483 A1

27



EP 1 365 483 A1

28



EP 1 365 483 A1

29



EP 1 365 483 A1

30



EP 1 365 483 A1

31



EP 1 365 483 A1

32



EP 1 365 483 A1

33



EP 1 365 483 A1

34



EP 1 365 483 A1

35


	bibliography
	description
	claims
	drawings
	search report

