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(54) ELECTRIC CONNECTOR

(57) Provided is an electric connector capable of pre-
venting damage to a housing and deformation of a brack-
et even if it is miniaturized. An electric connector (10)
according to the present disclosure includes: a first con-
nector (20) having a first housing (30) with a recess (35)
formed in a first surface and a first bracket (54) held by
the first housing (30) while facing the first surface; and a
second connector (60) fitted with the first connector (20),
the second connector having a second housing (70) with
a projection (76) fitted into the recess (35), the projection
being formed on a second surface corresponding to the

first surface, and a second bracket (94) held by the sec-
ond housing (70) while facing the second surface and
electrically connected to the first bracket (54). After the
first housing (30) and the second housing (70) are fitted
together, the projection (76) is disposed such that a side
face along a direction perpendicular to the first surface
faces the first bracket (54) or the second bracket (94),
and the first housing (30) has a protrusion formed con-
tinuous with the first surface and located closer to the
fitting side than the first bracket (54).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit
of Japanese Patent Application No. 2017-105959 filed
on May 29, 2017, the entire contents of which are incor-
porated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to electric con-
nectors.

BACKGROUND

[0003] A known connector electrically connects circuit
boards to each other.
[0004] Patent Literature 1 (PTL 1) discloses a board
to board connector that can avoid cost up or difficulty in
assembly and contribute to reduction in size and height.

CITATION LIST

Patent Literature

[0005] PTL 1: JP2006-012625 (A)

SUMMARY

(Technical Problem)

[0006] In the above described connector, when a plug
and a receptacle are fitted to each other, due to misalign-
ment therebetween, brackets held respectively by the
plug and the receptacle are deformed or a corresponding
housing is scraped by the other. On the other hand, with
the recent progressive miniaturization of electronic de-
vices, an area of a circuit board in an electronic device
is also decreased, and as a consequence thereof mini-
aturization of a connector itself mounted on a circuit board
is also required.
[0007] It is therefore an object of the present disclosure
to provide an electric connector capable of preventing
damage to a housing and deformation of a bracket even
in miniaturization.

(Solution to Problem)

[0008] An electric connector according to a first aspect
includes a first connector and a second connector fitted
with the first connector,
the first connector having: a first housing with a recess
formed in a first surface; and a first bracket held by the
first housing while facing the first surface; and
the second connector having: a second housing with a
projection fitted into the recess, the projection being
formed on a second surface corresponding to the first

surface; and a second bracket held by the second hous-
ing while facing the second surface and electrically con-
nected to the first bracket, wherein,
after the first housing and the second housing are fitted
together, the projection is disposed such that side faces
along a direction perpendicular to the first surface face
the first bracket or the second bracket; and
the first housing has a protrusion formed continuous with
the first surface and located closer to a fitting side than
the first bracket.
[0009] In the electric connector according to a second
aspect, the first bracket has a protrusion projecting in a
fitting direction of the first housing and the second hous-
ing while facing the first surface; and the protrusion may
be exposed to an outside of the first housing.
[0010] In the electric connector according to a third as-
pect, the protrusion may be provided in a branched man-
ner while facing the first surface.
[0011] In the electric connector according to a fourth
aspect, the protrusion has a pair of contact portions pro-
vided at branched portions so as to project in a direction
parallel to the first surface, and the first housing may not
be interposed between a pair of the contact portions.
[0012] In the electric connector according to a fifth as-
pect, in a side view from a direction perpendicular to the
first surface, the recess may be located between the
branched portions.
[0013] In the electric connector according to a sixth
aspect, the protrusion may be elastically deformed in a
direction parallel to the first surface.
[0014] In the electric connector according to a seventh
aspect, the first connector has a plurality of contacts held
by the first housing; the first surface is an outer surface
perpendicular to a surface on which the contacts are ar-
ranged; and the recess may be provided in the first sur-
face along an arrangement direction of the contacts.
[0015] In the electric connector according to an eighth
aspect, the projection may be formed so as to correspond
to a shape of the recess.

(Advantageous Effect)

[0016] In an electric connector according to an embod-
iment of the present disclosure, damage to a housing
and deformation of a bracket can be prevented even in
miniaturization.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In the accompanying drawings:

FIG. 1 is a top perspective view illustrating an electric
connector according to an embodiment in a state
where a first connector and a second connector are
separated;
FIG. 2 is a top perspective view illustrating the first
connector alone;
FIG. 3 is a top view illustrating the first connector
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alone;
FIG. 4 is a top perspective view illustrating a first
bracket to be held by the first connector;
FIG. 5 is a top perspective view illustrating the sec-
ond connector alone;
FIG. 6 is a top view illustrating the second connector
alone;
FIG. 7 is a top perspective view illustrating a second
bracket to be held by the second connector;
FIG. 8 is a top perspective view illustrating the elec-
tric connector in a state where the first connector and
the second connector are fitted together;
FIG. 9 is an enlarged cross-sectional view along IX-
IX arrow line in FIG. 8;
FIG. 10 is a cross-sectional view along X-X arrow
line in FIG. 8; and
FIG. 11 is an enlarged cross-sectional view illustrat-
ing a variation of the electric connector according to
an embodiment, corresponding to FIG. 9.

DETAILED DESCRIPTION

[0018] Hereinafter, an embodiment of the present dis-
closure will be described with reference to the accompa-
nying drawings. In the following description, a front-rear
direction, a right-left direction and an up-down direction
are based on the directions of the arrows in the figures.
In the following description, a first connector 20 is a re-
ceptacle connector and a second connector 60 is a plug
connector. However, this is not restrictive, and the first
connector 20 may act as a plug connector and the second
connector 60 may act as a receptacle connector.
[0019] In the following description, the first connector
20 and the second connector 60 are fitted together in the
vertical direction with respect to the circuit boards CB1
and CG2, respectively. The first connector 20 and the
second connector 60 are fitted together along the up-
down direction. However, this is not restrictive, and the
first connector 20 and the second connector 60 may be
fitted in a parallel direction with respect to the circuit
boards CB1 and CB2, respectively, or may be fitted in a
combination of a vertical direction for one of them and a
parallel direction for the other. The first connector 20 or
the second connector 60 may be connected to a circuit
board other than a rigid circuit board, for example, a flex-
ible print circuit board (FPC).
[0020] FIG. 1 is a top perspective view illustrating an
electric connector 10 according to an embodiment in a
state where the first connector 20 and the second con-
nector 60 are separated.
[0021] The electric connector 10 according to an em-
bodiment has the first connector 20 and the second con-
nector 60 as large components.
[0022] FIG. 2 is a top perspective view illustrating the
first connector 20 alone, FIG. 3 is a top view illustrating
the first connector alone, and FIG. 4 is a top perspective
view illustrating a first bracket 50 to be held by the first
connector 20.

[0023] Detailed structure of the first connector 20 will
be described mainly with reference to FIGS. 2 to 4.
[0024] As illustrated in FIG. 2, the first connector 20
includes a first housing 30 as a large component, a plu-
rality of first contacts 40 (contacts) and two first brackets.
[0025] A first housing 30 is molded of an insulating and
heat resistant synthetic resin material, and extends in the
right-left direction. The first housing 30 includes a bottom
plate 31 constituting a bottom and a fitting projection 32
projecting upward from the upper central portion of the
bottom plate 31.
[0026] In the front wall 32a and the rear wall 32b of the
fitting projection 32 and the bottom plate 31, a plurality
of first contact holding grooves 33 along the up-down
direction are provided side by side in a recessed manner
in the right-left direction. A plurality of first contacts 40
are held by respective first contact holding grooves 33.
The number of the first contact holding grooves 33 is the
same as that of the first contacts 40.
[0027] First bracket holding grooves 34 are provided
passing through right and left sides of the bottom plate
31, respectively. A pair of first brackets 50 are held by a
pair of first bracket holding grooves 34, respectively.
[0028] A recess 35 is formed in an outer surface A1 (a
first surface) of a side wall 32c of the fitting projection 32.
The outer surface A1 is perpendicular to a surface on
which the first contacts 40 are arranged, that is, to an
outer surface of the front wall 32a and the rear wall 32b
of the fitting projection 32. A pair of recesses 35 are
formed on the right and left side walls 32c. Each recess
35 is provided in the outer surface A1 of the fitting pro-
jection 32 along an arrangement direction of the first con-
tacts 40, that is, along the right-left direction.
[0029] The first housing 30 has protrusions 36 formed
on the upper end of the side walls 32c of the fitting pro-
jection 32. Each protrusion 36 is continuous with the outer
surface A1 of the side wall 32c of the fitting projection
32, and is provided on a top surface 32d of the fitting
projection 32. Each protrusion 36 guides the first housing
30 to the second housing 70 when they are fitted together.
Each protrusion 36 is located closer to the fitting side
than the first bracket 50, that is, located on the upper
side. Each protrusion 36 has a slope tapered toward the
fitting side. As illustrated in FIG. 2, four side faces each
located on the front, rear, right and left of the protrusion
36 are formed as slopes to allow the protrusion 36 to
become tapered. In this manner, each protrusion 36 is
formed into a tapered shape in which the front-rear width
and the right-left width are decreased upward.
[0030] First contacts 40 are formed by processing of a
thin plate made of a copper alloy (e.g. phosphor bronze,
beryllium copper or titanium copper) or Corson copper
alloy by using a progressive die (stamping). First contacts
40 are plated with gold or tin after nickel plate undercoat-
ing.
[0031] First contacts 40 include mounting portions 41
each formed on the lower end and extending outward
along the front-rear direction. First contacts 40 include
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first contact portions 42 each formed on the upper portion
and facing outward along the front-rear direction.
[0032] First contacts 40 are held by first contact holding
grooves 33 by being press-fitted therein. Mounting por-
tions 41 of the first contacts 40 are disposed such that
they project outward from the lower end of the bottom
plate 31 along the front-rear direction with the first con-
tacts 40 held by the first housing 30 (first contact holding
grooves 33). In the same state, first contact portions 42
of the first contacts 40 are disposed such that they project
outward from the outer surface of the front wall 32a and
the rear wall 32b of the fitting projection 32 along the
front-rear direction.
[0033] The first bracket 50 is molded into a shape as
illustrated in FIG. 4 by using a progressive die (stamping).
The first bracket 50 includes a base 51 extending in the
right-left direction and mounting portions 52 formed on
both ends of the base 51 and extending outward. The
first bracket 50 includes holding portions 53 provided in
a branched manner, each holding portion 53 projecting
upward from the upper end of each mounting portion 52.
The first bracket 50 includes a protrusion 54 provided in
a branched manner, the protrusion 54 projecting upward
from the central portion of the base 51. The first bracket
50 includes second contact portions 55 extending out-
ward in the front-rear direction, on the upper ends of the
protrusion 54.
[0034] The first bracket 50 is held by the first bracket
holding grooves 34 by being press fitted therein (see FIG.
2). The first bracket 50 is held by the first bracket holding
grooves 34 when a part of the first housing 30 is clamped
between the holding portions 53. With the first bracket
50 held by the first housing 30 (the first bracket holding
grooves 34), branched portions of the protrusion 54 of
the first bracket 50 project in the up-down direction (fitting
direction) while facing the outer surface A1 of the side
wall 32c of the fitting projection 32. In the same state, the
branched portions of the protrusion 54 are exposed to
the outside of the first housing 30. The branched portions
of the protrusion 54 are disposed while facing the outer
surface A1 of the side wall 32c of the fitting projection
32, and no first housing 30 is interposed between a pair
of second contact portions 55 formed on the branched
portions of the protrusion 54. In the same state, a pair of
second contact portions 55 are provided on the branched
portions of the protrusion 54 so as to project in a direction
parallel to the outer surface A1, that is, in the front-rear
direction. The branched portions of the protrusion 54 are
elastically deformed in a direction parallel to the outer
surface A1, that is, in the front-rear direction.
[0035] With the first bracket 50 held by the first housing
30 (first bracket holding grooves 34), the branched por-
tions of the protrusion 54 are disposed such that the re-
cess 35 is placed therebetween, in a side view in the
right-left direction. The branched portions of the protru-
sion 54 are disposed close to the outer surface A1 of the
side wall 32c of the fitting projection 32 and the recess
35, and are exposed to the outside thereof.

[0036] In the first connector 20 configured in the above
described manner, the mounting portions 41 of the first
contacts 40 are soldered to a circuit pattern formed on a
mounting surface of a circuit board CB1. The mounting
portions 52 of the first bracket 50 are soldered to a ground
pattern formed on the mounting surface. In this manner,
the first connector 20 is mounted on the circuit board
CB1. An electronic component (e.g. a CPU, a controller,
a memory, etc.) different from the first connector 20 is
mounted on the mounting surface of the circuit board
CB1.
[0037] The detailed structure of the second connector
60 will be described with reference mainly to FIGS. 5 to 7.
[0038] FIG. 5 is a top perspective view illustrating the
second connector 60 alone, FIG. 6 is a top view illustrat-
ing the second connector 60 alone, and FIG. 7 is a top
perspective view illustrating a second bracket 90 to be
held by the second connector 60.
[0039] As illustrated in FIG. 5, the second connector
60 includes a second housing 70 as a large component,
and a plurality of second contacts 80 and two second
brackets 90.
[0040] The second housing 70 is a member extending
in the right-left direction obtained through injection mold-
ing of an insulating and heat resistant synthetic resin ma-
terial (see FIG. 5). The second housing 70 includes a
bottom plate 71 constituting a bottom and an annular
outer peripheral wall 72 projecting upward from an outer
circumferential edge of a top surface of the bottom plate
71. The space formed in the annular outer peripheral wall
72 constitutes a fitting recess 73.
[0041] In the front wall 73a and the rear wall 73b of the
fitting recess 73 and the bottom plate 71, a plurality of
second contact holding grooves 74 along the up-down
direction are recessed side by side in the right-left direc-
tion. A plurality of second contacts 80 are held by a plu-
rality of second contact holding grooves 74. The number
of the second contact holding grooves 74 is the same as
that of the second contacts 80.
[0042] Second bracket holding grooves 75 are re-
cessed on the right and left ends of the fitting recess 73,
respectively. A pair of second brackets 90 are held by a
pair of second bracket holding grooves 75, respectively.
[0043] A projection 76 is formed on an inner surface
A2 (a second surface) of a side wall 73c of the fitting
recess 73. A pair of projections 76 are formed on the right
and left side walls 73c. Each projection 76 is provided on
the inner surface A2 of the fitting recess 73 so as to project
in the arrangement direction of the second contacts 80,
that is, along the right-left direction. Each projection 76
may be formed so as to correspond to the shape of the
recess 35. The front-rear width of the projection 76 may
be slightly smaller than that of the recess 35.
[0044] R-shaped guide portions 77 with an appropriate
curvature are formed respectively at ends, that is, upper
ends on the fitting side of the projection 76. Each guide
portion 77 is formed into a substantial arc shape extend-
ing from the upper end surface 76a of the projection 76
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to the side face 76b parallel to the side wall 73c of the
fitting recess 73. Each guide portion 77 may be formed
by a slope, which enables the guide portion 77 to be
formed easily.
[0045] Second contacts 80 are formed by processing
of a thin plate made of a copper alloy (e.g. phosphor
bronze, beryllium copper or titanium copper) or Corson
copper alloy by using a progressive die (stamping). Sec-
ond contacts 80 are plated with gold or tin after nickel
plate undercoating.
[0046] Second contacts 80 include mounting portions
81 each formed on the lower end and extending outward
along the front-rear direction. Second contacts 80 include
third contact portions 82 each formed on the upper por-
tion and facing inward along the front-rear direction. Each
third contact portion 82 extends over a predetermined
area along the up-down direction.
[0047] Second contacts 80 are held by second contact
holding grooves 74 by being press-fitted therein. Mount-
ing portions 81 of the second contacts 80 are disposed
such that they project outward from the lower end of the
bottom plate 71 along the front-rear direction with the
second contacts 80 held by the second housing 70 (sec-
ond contact holding grooves 74). In the same state, third
contact portions 82 of the second contacts 80 are dis-
posed such that they face inward on the inner surface of
the front wall 73a and the rear wall 73b of the fitting recess
73 along the front-rear direction
[0048] The second bracket 90 is molded into a shape
as illustrated in FIG. 7 by using a progressive die (stamp-
ing). The second bracket 90 includes a base 91 extending
in the right-left direction and mounting portions 92 formed
on both ends of the base 91 and extending outward. The
second bracket 90 includes a holding portion 93 project-
ing upward from the central portion of the base 91. The
second bracket 90 includes a protrusion 94 provided in
a branch manner projecting upward from the base 91
with the holding portion 93 placed between the branched
portions of the protrusion 94. The second bracket 90 in-
cludes protruding portions 95 protruding inward in the
front-rear direction on the upper ends of the branched
portions of the protrusion 94.
[0049] The second bracket 90 is held by the second
bracket holding grooves 75 by being press-fitted therein
(see FIG. 5). The second bracket 90 is held by the second
bracket holding grooves 75 when the holding portion 93
is press fitted into a part of the second bracket holding
groove 75. With the second bracket 90 held by the second
housing 70 (the second bracket holding grooves 75), the
holding portion 93 is located in the projection 76 formed
on the inner surface A2 of the side wall 73c of the fitting
recess 73. In the same state, the branched portions of
the protrusion 94 of the second bracket 90 project in the
up-down direction (the fitting direction) while facing the
inner surface A2 of the side wall 73c of the fitting recess
73. The projection 76 is disposed between the branched
portions of the protrusion 94. In this manner, the second
bracket 90 is held by the second housing 70 with the

projection 76 clamped.
[0050] The second connector 60 configured in the
above described manner is mounted on a mounting sur-
face formed on one surface of a circuit board CB2, which
is a plate parallel to the circuit board CB1. Specifically,
the mounting portions 81 of the second contacts 80 are
soldered to a circuit pattern formed on the mounting sur-
face of the circuit board CB2. The mounting portions 92
of the second bracket 90 are soldered to a ground pattern
or the like formed on the mounting surface. In this man-
ner, the second connector 60 is mounted on the circuit
board CB2. An electronic component (e.g. a high function
module, a semiconductor, a CPU, a controller, a high-
capacity memory, etc.) different from the second connec-
tor 60 is mounted on the mounting surface of the circuit
board CB2.
[0051] The procedure of connecting the second con-
nector 60 to the first connector 20 will be described below.
[0052] FIG. 8 is a top perspective view illustrating the
electric connector 10 in a state where the first connector
20 and the second connector 60 are fitted together, FIG.
9 is an enlarged cross-sectional view along IX-IX arrow
line in FIG. 8, and FIG. 10 is a cross-sectional view along
X-X arrow line in FIG. 8.
[0053] As illustrated in FIG. 1, with the first connector
20 upside down, the first connector 20 and the second
connector 60 are faced to each other in the up-down di-
rection while the front-rear position and the right-left po-
sition thereof are substantially aligned. The first connec-
tor 20 is displaced downward. At this time, even if they
are misaligned slightly in the front-rear or right-left direc-
tion, for example, the protrusions 36 of the first connector
20 are provided on the top surface 32d of the fitting pro-
jections 32 as described above. Thus the protrusions 36
come in contact with the second connector 60 first. Since
each protrusion 36 is formed as a slope that inclines as
it closes to the fitting side, it acts to guide the first housing
30 from the time when it first comes in contact with the
second connector 60, more specifically, with the second
housing 70. Even if the first connector 20 and the second
connector 60 are slightly misaligned to each other in the
front-rear or right-left direction, the first connector 20 is
guided, by the protrusions 36, to the most appropriate
position where the first connector 20 is fitted into the sec-
ond connector 60. The first connector 20 guided by the
protrusions 36 is further guided into the fitting recess 73
by the R-shaped guide portions 77 each provided to the
end on the fitting side of each projection 76 of the second
connector 60. In this case, the position of the first con-
nector 20 in the front-rear direction is determined with
reference to the front wall 73a and the rear wall 73b of
the fitting recess 73 of the second connector 60.
[0054] When the first connector 20 is displaced further
downward, the second contact portions 55 of the first
bracket 50 come in contact with the protruding portions
95 of the second bracket 90, and the branched portions
of the protrusion 54 are slightly elastically deformed in-
ward. At the same time as the branched portions of the
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protrusion 54 are slightly elastically deformed inward, the
second contact portions 55 slide downward relative to
the protruding portions 95. When the second contact por-
tions 55 climb over the protruding portions 95, the elastic
deformation of the branched portions of the protrusion
54 is slightly mitigated. In this state the second contact
portions 55 slide the inner surfaces of the branched por-
tions of the protrusion 94 of the second bracket 90.
[0055] When the first connector 20 is displaced further
downward and the fitting projection 32 completely enters
into the fitting recess 73 of the second connector 60, the
first connector 20 and the second connector 60 are fitted
to each other. The first bracket 50 and the second bracket
90 are engaged with each other. In this state, the first
contact portions 42 of the first contacts 40 and the third
contact portions 82 of the second contacts 80 come in
contact with each other. First contacts 40 are slightly elas-
tically deformed inward near the first contact portions 42
by the vertical drag from the third contact portions 82
caused by contact with the first contact portions 42. In
the same state, the second contact portions 55 of the
first bracket 50 come in contact with the second bracket
90 (see FIG. 10). In the first bracket 50, the branched
portions of the protrusion 54 are slightly elastically de-
formed inward by the vertical drag from the second brack-
et 90 caused by contact with the second contact portions
55. The distance between the branched portions of the
protrusion 54 is slightly decreased compared to that in
the free state where no external force is applied.
[0056] In this manner, the first connector 20 and the
second connector 60 are completely connected to each
other. The first contacts 40 and the second contacts 80
are electrically connected to each other and the first
brackets 50 and the second brackets 90 are electrically
connected to each other. This enables the circuit board
CB1 and the circuit board CB2 to be electrically conduct-
ible through the first contacts 40, the second contacts 80
and the like.
[0057] In this case, as illustrated in FIG. 9, the projec-
tion 76 of the second housing 70 is fitted into the recess
35 of the first housing 30. The projection 76 is disposed
close to the first bracket 50 in an elastic deformation di-
rection of the first bracket 50 engaged with the second
bracket 90, that its, in the front-rear direction. The pro-
jection 76 is disposed in the direction perpendicular to
the outer surface A1, that is, disposed such that the side
face 76c along the right-left direction faces the first brack-
et 50. The projection 76 is clamped by the first bracket
50 engaged with the second bracket 90. More specifical-
ly, the branched portions of the protrusion 54 of the first
bracket 50 are clamped between the branched portions
of the protrusion 94 of the second bracket 90 in the front-
rear direction, and the projection 76 of the second hous-
ing 70 is clamped between the branched portions of the
protrusion 54 of the first bracket 50 along the front-rear
direction. In this manner, the projection 76 is disposed
so as to project into the recess 35 side beyond the first
bracket 50 in the right-left direction. More specifically,

when fitted to each other, the side face 76b of the pro-
jection 76 facing the side wall 32c of the fitting projection
32 of the first housing 30 is located on the recess 35 side
beyond the protrusion 94 and the protrusion 54 in the
right-left direction. The projection 76 is fitted into the re-
cess 35 in a state where the fitting face in the right-left
direction projects to the inside of the first bracket 50 and
the second bracket 90.
[0058] As illustrated in FIG. 10, after the first housing
30 and the second housing 70 are fitted together, a space
S is formed between the protrusion 54 of the first bracket
50 and the projection 76. The protrusion 54 of the first
bracket 50 does not come in contact with the projection
76 of the second housing 70 even if it is slightly elastically
deformed and is engaged with the second bracket 90.
An extra space that allows for further elastic deformation
of the branched portions of the protrusion 54 is formed
between the protrusion 54 formed in a branched manner
and the projection 76, whereas the protrusion 54 and the
projection 76 come close to each other. The protrusion
54 and the projection 76 come close to each other to the
degree that allows an excess elastic deformation of the
branched portions of the protrusion 54 to be suppressed.
In this case, when the first housing 30 and the second
housing 70 are fitted together, even if the first bracket 50
is slightly elastically deformed when they are obliquely
fitted, the protrusion 54 and the projection 76 are close
to each other to the degree that allows the projection 76
to support the first bracket 50.
[0059] Because of the first bracket 50 and the projec-
tion 76 disposed close to each other and the configuration
of each protrusion 36, the electric connector 10 config-
ured in the above described manner can prevent a hous-
ing from being damaged and a bracket from being ex-
cessively deformed in miniaturization. Since an exces-
sive elastic deformation of the first bracket 50 can be
suppressed by the projection 76, the electric connector
10 can reduce the possibility of excessive deformation
of the first bracket 50 when fitted together. For example,
when the first housing 30 and the second housing 70 are
fitted together, even if the first bracket 50 is slightly elas-
tically deformed in a state where they are obliquely fitted,
the projection 76 formed on the second housing 70 sup-
ports the first bracket 50. Therefore, the electric connec-
tor 10 can prevent the first bracket 50 from being exces-
sively deformed. Since the protrusion 36 of the first hous-
ing 30 is located closer to the fitting side than the first
bracket 50, the electric connector 10 can appropriately
protect the bracket and housing when fitted together.
Even if the first connector 20 and the second connector
60 are slightly misaligned in the right-left direction or the
right-left direction, the portion that comes in contact with
the second connector 60 first is the protrusion 36. In this
manner, the electric connector 10 comes in contact with
a portion of the second connector 60 before the first
bracket 50 is inserted into an appropriate position when
fitted together and consequently excessive deformation
of the bracket or damage to the housing can be prevent-
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ed.
[0060] When the projection 76 is fitted into the recess
35, the first connector 20 and the second connector 60
are guided to each other during fitting. Therefore, in the
electric connector 10, the first connector 20 and the sec-
ond connector 60 are fitted easily. In the same manner,
fitting of the projection 76 into the recess 35 facilitates
positioning of one of the first connector 20 and the second
connector 60 to the other.
[0061] In the electric connector 10, a fitting force of the
first connector 20 and the second connector 60 can be
improved by the fitting structure of the projection 76 and
the recess 35. In this manner, even if the electric con-
nector 10 is miniaturized, a fitting force can be improved.
In the electric connector 10, engagement between the
first bracket 50 and the second bracket 90 can strengthen
the connection between the first connector 20 and the
second connector 60.
[0062] In the electric connector 10, the protrusion 54
of the first bracket 50 is exposed to the outside of the first
housing 30. Thus it is not required for the first housing
30 to cover a corresponding portion, and thus miniaturi-
zation of the first connector 20 can be achieved. In the
electric connector 10, the first connector 20 can be min-
iaturized in the arrangement direction of the first contacts
40, that is, in the right-left direction. The first connector
20 reduces the area it occupies on the circuit board CB1,
and thus can contribute to an overall space-saving of the
circuit board CB1.
[0063] In the electric connector 10, the protrusion 54
is formed in a branched manner, which allows for a cer-
tain degree of elastic deformation of the first bracket 50.
In the electric connector 10, since no first housing 30 is
interposed between the branched portions of the protru-
sion 54, the first connector 20 can be further miniaturized.
In the electric connector 10, the amount of elastic defor-
mation of the protrusion 54 of the first bracket 50 to inside
can be secured during fitting. Therefore, even in a mini-
aturized state, an engaging force between the first brack-
et 50 and the second bracket 90 is improved.
[0064] In the electric connector 10, the first connector
20 can be miniaturized in the right-left direction by allow-
ing the second contact portions 55 of the first bracket 50
to turn in the front-rear direction. The second contact por-
tions 55 of the first bracket 50 are provided at the
branched portions of the protrusion 54 along the front-
rear direction, and the branched portions of the protrusion
54 are elastically deformed in the front-rear direction
when engaged with the second bracket 90, thus it is not
required to provide a space for elastic deformation of the
first bracket 50 in the right-left direction. On the other
hand, since the recess 35 is located between the
branched portions of each protrusion 54, the electric con-
nector 10 can secure a space for elastic deformation of
the first bracket 50 in the front-rear direction. In this man-
ner, since the first bracket 50 and the second bracket 90
are configured to engage along the front-rear direction,
the electric connector 10 can be miniaturized entirely in

the right-left direction.
[0065] In the electric connector 10, a slight elastic de-
formation of the protrusion 54 is allowed by the space S
formed between the protrusion 54 and the projection 76
after fitting. As a result, in the electric connector 10, en-
gagement between the first bracket 50 and the second
bracket 90 can be further strengthened, and a fitting force
between the first connector 20 and the second connector
60 can be improved. In the electric connector 10, even
in miniaturization, stable contact between the first bracket
50 and the second bracket 90 can be maintained. On the
other hand, in the electric connector 10, even in minia-
turization d, an excessive deformation of the bracket can
be prevented owing to the arrangement of the first bracket
50 and the projection 76 disposed close to each other
and the configuration of the protrusion 36. Since the ex-
cessive elastic deformation of the first bracket 50 is sup-
pressed by the projection 76, the electric connector 10
can reduce a possibility of excessive deformation of the
first bracket 50 during fitting.
[0066] In the electric connector 10, the protrusion 36
is tapered toward the fitting side, which further facilitates
guiding of the first housing 30 into the second housing
70. In the electric connector 10, the slopes of the protru-
sion 36 come in contact with the second housing 70,
which allows for conversion of a pushing force of the first
connector 20 toward the fitting direction into a guiding
force toward the inside of the fitting recess 73. As a result,
in the electric connector 10, the first connector 20 and
the second connector 60 can be fitted together more eas-
ily.
[0067] In the electric connector 10, the recess 35 is
provided along the arrangement direction of the first con-
tacts 40, that is, in the right-left direction, which facilitates
positioning of the first housing 30 and the second housing
70 in the right-left direction.
[0068] In the electric connector 10, the shape of the
projection 76 that corresponds to the recess 35 further
facilitates guiding of the first connector 20 and the second
connector 60 during fitting. In the electric connector 10,
fitting between the first connector 20 and the second con-
nector 60 is further facilitated. In the same manner, the
electric connector 10 can further improve a fitting force
between the first connector 20 and the second connector
60.
[0069] In the electric connector 10, the guide portion
77 is provided on the upper end of the projection 76 of
the second housing 70, which further facilitates guiding
of the first connector 20 during fitting. Therefore fitting
between the first connector 20 and the second connector
60 is further facilitated.
[0070] In the electric connector 10, the protruding por-
tion 95 of the second bracket 90 acts as a climbing wall
of the first connector 20 in the pulling direction, and as a
result a pulling action can be realized. In this manner,
the electric connector 10 can improve a holding force
during fitting.
[0071] It will be apparent to those skilled in the art that
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the present disclosure may be realized in forms other
than the embodiment described above, without departing
from the spirit and the fundamental characteristics of the
present disclosure. Accordingly, the foregoing descrip-
tion is merely illustrative and not limiting in any manner.
The scope of the present disclosure is defined by the
appended claims, not by the foregoing description.
Among all modifications, those within a range of the
equivalent to the present disclosure shall be considered
as being included in the present disclosure.
[0072] FIG. 11 is an enlarged cross-sectional view il-
lustrating a variation of the electric connector according
to an embodiment, corresponding to FIG. 9. For example,
as illustrated in FIG. 11, the side face 76c of the projection
76 of the second housing 70 along the direction perpen-
dicular to the outer surface A1, that is, along the right-
left direction, may not be parallel in the right-left direction.
The side face 76c of the projection 76 may be any slope
inclined with respect to the right-left direction or may be
any curved surface.
[0073] For example, the structure of the recess 35 of
the first housing 30 may be replaced with the structure
of the projection 76 of the second housing 70 such that
the first housing 30 has a projection and the second hous-
ing 70 has a corresponding recess.
[0074] The position of the fitting surface with respect
to the right-left direction of the projection 76 of the second
housing 70 is not limited to the position illustrated in FIG.
9, and it may be any position as far as the projection 76
can suppress an excessive elastic deformation of the first
bracket 50. For example, in FIG. 9, the fitting surface may
be located on the slightly left of the respective right end
surfaces of the first bracket 50 and the second bracket 90.
[0075] The positional relationship between the first
bracket 50 and the second bracket 90 and the projection
76 is not limited to the relationship illustrated in FIG. 9.
For example, the protrusion 54 of the first bracket 50 may
be located outermost and the protrusion 94 of the second
bracket 90 may be located between the protrusion 54
and the projection 76. In this case, the side face 76c of
the projection 76 faces the second bracket 90, more spe-
cifically, the protrusion 94.
[0076] The protrusion 54 of the first bracket 50 is not
limited to the state where it is exposed as illustrated in
FIG. 2, and may be exposed in any manner as far as it
can contribute to miniaturization of the first connector 20.
For example, the first housing 30 may be interposed be-
tween the branched portions of the protrusion 54.
[0077] The first bracket 50 and the second bracket 90
are not limited to be configured to be press fitted and held
by the first housing 30 and the second housing 70, re-
spectively, and they may be held through insert molding.
[0078] The second bracket 90 is not limited to be con-
figured to be disposed in the second housing 70 as illus-
trated in FIG. 5. For example, as with the first bracket 50,
the second bracket 90 may be exposed to the outside of
the second housing 70. In this manner, the electric con-
nector 10 can contribute to miniaturization of not only the

first connector 20 but also the second connector 60.

REFERENCE SIGNS LIST

[0079]

10 electric connector
20 first connector
30 first housing
31 bottom plate
32 fitting projection
32a front wall
32b rear wall
32c side wall
32d top surface
33 first contact holding groove
34 first bracket holding groove
35 recess
36 protrusion
40 first contact (contact)
41 mounting portion
42 first contact portion
50 first bracket
51 base
52 mounting portion
53 holding portion
54 protrusion
55 second contact portion
60 second connector
70 second housing
71 bottom plate
72 outer peripheral wall
73 fitting recess
73a front wall
73b rear wall
73c side wall
74 second contact holding groove
75 second bracket holding groove
76 projection
76a upper end surface
76b side face
76c side face
77 guide portion
80 second contact
81 mounting portion
82 third contact portion
90 second bracket
91 base
92 mounting portion
93 holding portion
94 protrusion
95 protruding portion
A1 outer surface (first surface)
A2 inner surface (second surface)
S space
CB1 circuit board
CB2 circuit board
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Claims

1. An electric connector, comprising:

a first connector; and
a second connector fitted with said first connec-
tor,
said first connector including:

a first housing with a recess formed in a first
surface; and
a first bracket held by said first housing while
facing said first surface;

said second connector including:

a second housing with a projection fitted into
said recess, the projection being formed on
a second surface corresponding to said first
surface; and
a second bracket held by said second hous-
ing while facing said second surface and
electrically connected to said first bracket;
wherein,

after said first housing and said second housing
are fitted together, said projection is disposed
such that side faces along a direction perpen-
dicular to said first surface face said first bracket
or said second bracket; and
said first housing includes a protrusion formed
continuous from said first surface and located
closer to a fitting side than said first bracket.

2. The electric connector according to claim 1, wherein,
said first bracket has a protrusion projecting in a fit-
ting direction of said first housing and said second
housing while facing said first surface; and said pro-
trusion is exposed to an outside of said first housing.

3. The electric connector according to claim 2, wherein
said protrusion is formed in a branched manner while
facing said first surface.

4. The electric connector according to claim 3, wherein
said protrusion includes a pair of contact portions
provided at branched portions of the protrusion so
as to project in a direction parallel to said first surface;
and said first housing is not interposed between a
pair of said contact portions.

5. The electric connector according to claim 4, wherein,
in a side view from a direction perpendicular to said
first surface, said recess is located between said
branched portions.

6. The electric connector according to any one of claims
2 to 5, wherein said protrusion is elastically deformed

in a direction parallel to said first surface.

7. The electric connector according to any one of claims
1 to 6, wherein,
said first connector includes a plurality of contacts
held by said first housing;
said first surface is an outer surface perpendicular
to a surface on which said contacts are arranged; and
said recess is provided in said first surface along an
arrangement direction of said contacts.

8. The electric connector according to claim 7, wherein
said projection is formed so as to correspond to a
shape of said recess.
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