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(57) ABSTRACT

A plug connector includes a substrate-side housing, a fitting-
side housing, a plurality of terminals having movable
springs. The fitting-side housing is formed by a plurality of
divided housings. The fitting-side housing is formed by a
plurality of divided housings moveable separately in a width
direction of the connector. The substrate-side housing
includes a receiving chamber that receives the divided
housings therein and an abutment receiving portion against
which the divided housings displaced inside the receiving
chamber abut. The terminals are disposed in each of the
divided housings, and have contact portions inside the
substrate-side housing and the divided housings, and the
contact portions are to be in conductive contact with the
connection object. The movable springs support each of the
divided housings displaceably relative to the substrate-side
housing.
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FLOATING CONNECTOR WITH MULTIPLE
FITTING-SIDE HOUSINGS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a connector, and
more particularly, to a floating connector.

[0003] 2. Description of the Related Art

[0004] A floating connector is known as a connector that
electrically connects substrates. The floating connector
includes a substrate-side housing to be mounted on a sub-
strate, a fitting-side housing received in the substrate-side
housing, and terminals fixed at one end to the substrate-side
housing, fixed at the other end to the fitting-side housing,
and having movable springs that elastically support the
fitting-side housing displaceably relative to the substrate-
side housing. This floating connector is mounted on one of
the substrates to be connected to each other. On the other
substrate, a counterpart connector is mounted as a connec-
tion object to be fitted and connected to the fitting-side
housing of the floating connector (see, for example, Japa-
nese Unexamined Patent Application Publication No. 2011-
249076).

[0005] Forexample, one or an accumulation of a tolerance
of'a housing of an electronic apparatus, a tolerance of a seat
at which a substrate is screwed to the housing, and a warp
occurring in the substrate becomes a disturbance factor that
hinders connectors connected to each other from being
inserted and fitted in a proper posture. Such a disturbance
factor appears as a relative tilt between substrates on which
the connectors are mounted when the connectors are inserted
and fitted.

[0006] FIG. 13 is a schematic view of an example of such
a floating connector, and illustrates a state in which a
substrate P1 on which a floating connector 1 is mounted is
turned on a front-rear direction Y orthogonal to a width
direction X and is tilted relative to a substrate P2 on which
a counterpart connector M is mounted. The floating connec-
tor 1 requires reliable fitting and connection to the counter-
part connector M while assuming that there is such a tilt
between the substrates P1 and P2.

[0007] For this reason, the floating connector 1 has a
floating function such that a fitting-side housing 3 is dis-
placed relative to a substrate-side housing 2 to absorb the tilt
of'the substrate P1. The fitting-side housing 3 is displaced by
elastic deformation of movable springs 4 and 5 of terminals.
Therefore, when the substrate P1 is tilted in the fitted state,
as illustrated in FIG. 13, the right movable spring 5 in FIG.
13 is greatly expanded upward in the initial state of fitting,
and a great stress constantly acts. Hence, in the existing
floating connector 1, problems, such as plastic deformation
of the movable springs 4 and 5 and deterioration of fatigue
durability, sometimes occur.

[0008] Further, in the conventional floating connector 1,
fall-preventing projections 3a for the substrate-side housing
2 project from both sides of the fitting-side housing 3 in the
width direction X, and the substrate-side housing 2 has
abutment receiving portions 2a by which the fall-preventing
projections 3a are retained. Between the fall-preventing
projections 3a and the abutment receiving portions 2a,
movable gaps 6 of the fitting-side housing 3 are provided.
For this reason, the conventional floating connector 1 has a
problem in that the fitting-side housing 3 and the substrate-
side housing 2 are large in the width direction X.
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SUMMARY OF THE INVENTION

[0009] An object of the present invention made in the
context of the above related art is to reduce the load acting
on movable springs of terminals in a fitted state in a
connector for connecting substrates even when the sub-
strates are tilted relative to each other before fitting to a
counterpart connector. Another object of the present inven-
tion is to reduce the size of the connector in a width
direction.

[0010] To achieve the above objects, the present invention
has the following features.

[0011] A connector according to a first aspect of the
present invention includes a housing having a substrate-side
housing to be mounted on a substrate and a fitting-side
housing to be fitted to a connection object, and a plurality of
terminals having movable springs that support the fitting-
side housing displaceably relative to the substrate-side hous-
ing. The fitting-side housing is formed by a plurality of
divided housings separately provided, and the substrate-side
housing includes a receiving chamber that receives the
divided housings therein, and an abutment receiving portion
against which the divided housings displaced inside the
receiving chamber abut. The terminals are disposed in each
of the divided housings, and have contact portions to be in
conductive contact with the connection object inside the
substrate-side housing and the divided housings. The mov-
able springs support each of the divided housings displace-
ably relative to the substrate-side housing.

[0012] A connector according to a second aspect of the
present invention includes a first connector to be mounted on
a first substrate and a second connector to be mounted on a
second substrate. The first connector includes a first housing
having a substrate-side housing to be mounted on the first
substrate and a fitting-side housing formed by a plurality of
divided housings separately provided, and a plurality of first
terminals that support the substrate-side housing and the
divided housings of the fitting-side housing displaceably and
have contact portions to be in conductive contact with a
connection object inside the substrate-side housing and the
fitting-side housing. The substrate-side housing includes a
receiving chamber in which the divided housings are dis-
posed and an abutment receiving portion against which the
divided housings displaced inside the receiving chamber
abut. The second connector includes a second housing
formed by a single molded body having a plurality of fit
connecting parts corresponding to the divided housings.
[0013] According to these aspects of the present invention,
the fitting-side housing is formed by a plurality of divided
housings provided separately in a width direction of the
connector. Since the fitting-side housing is not long unlike
the related art, even when the substrates are tilted relative to
each other before fitting to a counterpart connector, the
displacement amount of the movable springs of the termi-
nals in each of the divided housings in a fitted state can be
kept down. This can reduce the stress constantly acting on
the movable springs.

[0014] The substrate-side housing includes the receiving
chamber in which the divided housings are disposed, and the
abutment receiving portion against which the divided hous-
ings displaced inside the receiving chamber abut. For this
reason, the size of the receiving chamber of the substrate-
side housing serves as a spatial limitation, and the displace-
ment amount of the movable springs in each of the divided
housings can be kept down even when the connector is fitted
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to the counterpart connector in a state in which the substrates
are tilted relative to each other.

[0015] Since the displacement amount of the movable
springs can be kept down in the present invention, as
described above, even when the connector is fitted and
connected to the counterpart connector in the state in which
the substrates are tilted relative to each other, the stress
constantly acting on the movable springs can be reduced.
Hence, it is possible to suppress the occurrence of plastic
deformation and deterioration of fatigue durability of the
movable springs due to the action of excessive load.

[0016] Further, the terminals are disposed in each of the
divided housings, and have the contact portions that are in
conductive contact with the connection object inside the
substrate-side housing and the divided housings. The mov-
able springs support each of the divided housings displace-
ably relative to the substrate-side housing. For example, in
the connector as a comparative example in which the contact
portions of terminals are located in the divided housing, but
are located outside the substrate-side housing, when the
substrates are tilted relative to each other before fitting, the
divided housings tilt in the initial state of fitting, and the
contact positions of the contact portions move to the posi-
tions far from the normal contact positions of the contact
portions when the substrates are not tilted. In this state, the
divided housings tilt to an extent such as to greatly enter the
movable gaps in the width direction and the front-rear
direction of the connector.

[0017] In the present invention, however, the contact por-
tions of the terminals are located inside the divided housings
and the substrate-side housing, and the turn center of the
divided housings is closer to the positions of the contact
portions than in the comparative example. For this reason,
even when the substrates are tilted relative to each other
before fitting, the contact positions of the contact portions
hardly move from the normal contact positions of the
contact portions when the substrates are not tilted. Hence,
the movable gaps are not used up in the initial state of fitting.
Therefore, when the contact portions are disposed inside the
substrate-side housing and the divided housings as in the
present invention, it is possible to maintain the floating
function using the movable gaps while permitting the tilt of
the substrates.

[0018] The second connector according to the second
aspect of the present invention includes the second housing
formed by a single molded body having a plurality of fit
connecting parts corresponding to the divided housings.
Therefore, the divided housings move for fitting and con-
nection according to the insertion fitting positions and
postures of the respective fit connecting parts.

[0019] Preferably, the substrate-side housing has an open-
ing opposed to the substrate to allow the divided housings to
abut against the substrate.

[0020] Since the divided housings abut against the sub-
strate through the opening, the movable springs can be
prevented from excessively expanding in the direction in
which the divided housings approach the substrate.

[0021] Preferably, the receiving chamber of the substrate-
side housing has a size such as to receive the divided
housings entirely, and the fitting-side housing is disposed
inside the substrate-side housing.

[0022] Since the divided housings are entirely received in
the receiving chamber of the substrate-side housing, the
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substrate-side housing and the divided housings do not
protrude outward. This can reduce the total size of the
connector.

[0023] Preferably, the substrate-side housing has a mov-
able gap that permits a tilt due to a turn of at least one of the
divided housings and the substrate-side housing.

[0024] Because of the movable gap, the movable amount
of the divided housings can be ensured.

[0025] Preferably, the abutment receiving portion is an
inward projecting portion provided at a fitting port of the
substrate-side housing through which the connection object
is inserted.

[0026] Since the abutment receiving portion is the inward
projecting portion provided in the substrate-side housing, it
is unnecessary to provide, in the substrate-side housing, the
abutment receiving portion to be engaged with the fall-
preventing projection of the fitting-side housing so that the
abutment receiving portion projects outward, unlike the
related art. This can reduce the total size of the connector in
the width direction.

[0027] Preferably, the connection object is another con-
nector to be mounted on another substrate conductively
connected to the substrate.

[0028] According to this, the connector can be carried out
as an inter-substrate connecting connector having the above
operational advantages.

[0029] According to the connector of the present inven-
tion, even when the substrates are tilted relative to each other
before fitting to the counterpart connector, the displacement
amount of the movable springs in the divided housings in the
fitted state and the acting stress can be reduced, and the
occurrence of plastic deformation and deterioration of
fatigue durability are suppressed. Hence, it is possible to
realize a connector that improves vibration resistance,
achieves size reduction of the entire connector, and has a
floating function.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is an external perspective view of a plug
connector (first connector) according to an embodiment.
[0031] FIG. 2 is a perspective bottom view of the plug
connector of FIG. 1.

[0032] FIG. 3 is an external perspective view of a housing
provided in the plug connector of FIG. 1.

[0033] FIGS. 4A and 4B are external perspective views of
terminals provided in the plug connector of FIG. 1, FIG. 4A
is an external perspective view of a terminal for signal
connection, and FIG. 4B is an external perspective view of
a terminal for power connection.

[0034] FIG. 5 is an external perspective view of a socket
connector (second connector) according to the embodiment.

[0035] FIG. 6 is a front view of the socket connector of
FIG. 5.
[0036] FIG. 7 is a front view illustrating fitting of the plug

connector of FIG. 1 and the socket connector of FIG. 5.

[0037] FIG. 8 is a right side view of FIG. 7.

[0038] FIG. 9 is a bottom view of FIG. 7.

[0039] FIG. 10 is a cross-sectional view taken along line
X-X of FIG. 9.

[0040] FIG. 11 is a plan view of FIG. 7.

[0041] FIG. 12 is a cross-sectional view taken along line

XII-X1I of FIG. 7.
[0042] FIG. 13 is an explanatory view schematically illus-
trating the behavior of a conventional connector.
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[0043] FIG. 14 is an explanatory view schematically illus-
trating the behavior of a connector according to the embodi-
ment.

[0044] FIG. 15 is a front view illustrating a misaligned
state of the connector in the width direction at the time of
insertion and fitting.

[0045] FIG. 16 is a perspective view of FIG. 15.

[0046] FIG. 17 is a right side view illustrating a state in
which the connector tilts using the width direction as a turn
axis at the time of insertion and fitting.

[0047] FIG. 18 is a perspective view of FIG. 17.

[0048] FIG. 19 is a front view illustrating a misaligned
state of the connector in the front-rear direction at the time
of insertion and fitting.

[0049] FIG. 20 is a perspective view of FIG. 19.

[0050] FIG. 21 is a front view illustrating a first tilting
state in which the connector tilts by using the front-rear
direction as a turn axis at the time of insertion and fitting.
[0051] FIG. 22 is a perspective view of FIG. 21.

[0052] FIG. 23 is a front view illustrating a second tilting
state in which the connector tilts by using the front-rear
direction as the turn axis at the time of insertion and fitting.
[0053] FIG. 24 is a cross-sectional view of FIG. 23.
[0054] FIG. 25 is a plan view illustrating a misaligned
state of the connector using the up-down direction as the turn
axis at the time of insertion and fitting.

[0055] FIG. 26 is a perspective view of FIG. 25.
DESCRIPTION OF THE PREFERRED
EMBODIMENTS
[0056] A connector 10 according to an embodiment of the

present invention will be described below with reference to
the drawings. In the specification, claims, and drawings of
the present application, the long-side direction of the con-
nector 10 is designated as a width direction X, the right side
in the drawings is designated as “right”, and the left side is
designated as “left.” Similarly, the short-side direction of the
connector 10 is designated as a front-rear direction Y, the
front side in the drawings is designated as “front”, and the
rear side is designated as “rear.” The height direction of the
connector 10 is designated as an up-down direction Z, the
plan side in the drawings is designated as “up”, and the
bottom side is designated as “down.” However, these defi-
nitions of right, left, front, rear, up, and down do not limit the
mounting direction and usage state of the connector of the
present invention.

[0057] The connector 10 is composed of a plug connector
11 (FIGS. 1 to 4) serving as a “first connector” to be
mounted on a first substrate P1, and a socket connector 12
(FIGS. 5 and 6) serving as a “second connector” to be
mounted on a second substrate P2. The plug connector 11 is
provided with a movable mechanism.

Plug Connector 11 (FIGS. 1 to 4)

[0058] The plug connector 11 includes a substrate-side
housing 21, fitting-side housings 22A and 22B serving as
“divided housings”, and a plurality of terminals 23A and
23B. The substrate-side housing 21 is structured as a “fixed
housing” to be mounted on the first substrate P1. The
fitting-side housings 22A and 22B are structured as “mov-
able housings” supported by the terminals 23A and 23B to
be displaceable relative to the substrate-side housing 21.
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[0059] Two right and left fitting-side housings 22A hold
the terminals 23A for signal connection, and the center
fitting-side housing 22B holds the terminals 23B for power
connection. The fitting-side housings 22A for signal con-
nection extend long in the width direction X because they
need to hold multiple terminals 23 A arranged in correspon-
dence with multiple signal connections. While the connector
is structured to perform signal connection and power con-
nection in the embodiment, this is just an exemplary
embodiment of the present invention. The connector can
have other connector structures.

[0060] The substrate-side housing 21 is a molded body
formed of an electrically insulating synthetic resin, and has
a peripheral wall 24 shaped like a rectangular cylinder. The
peripheral wall 24 is a housing for a multiple connector in
which multiple terminals 23A and 23B are arranged. The
peripheral wall 24 includes a pair of long-side walls 25 along
the width direction X and a pair of short-side walls 26 along
the front-rear direction Y. In an upper part of the peripheral
wall 24, a fitting port 24a in which the socket connector 12
is to be inserted is provided. An upper surface 24f of the
peripheral wall 24 is formed as a flat surface. In a lower part
of'the peripheral wall 24, an opening 24b is provided to open
toward the first substrate P1, as illustrated in FIG. 2.
[0061] Inside the peripheral wall 24, three receiving cham-
bers 24¢1 and 24¢2 are provided (FIG. 3). The right and left
receiving chambers 24c¢1 receive the wide fitting-side hous-
ings 22A for signal connection, and the center receiving
chamber 24¢2 receives the narrow fitting-side housing 22B
for power connection. The inside of the peripheral wall 24
does not include a partition wall for separating the receiving
chambers 24c1 and 24¢2, but forms one receiving space.
Therefore, the size of the plug connector 11 in the width
direction X can be made smaller than in the connector
structure in which the fitting-side housings 22A and 22B are
received with partition walls being disposed therebetween.
[0062] In upper parts of the receiving chambers 24c¢1 and
24¢2, that is, at the fitting port 24a, abutment receiving
portions 24d1 and 24d2 project inward as “projecting por-
tions” from an upper edge of the peripheral wall 24. The
abutment receiving portions 24d1 and 2442 function as
stoppers against which the fitting-side housings 22A and
22B abut when displaced in a removing direction in which
the socket connector 12 is removed from the plug connector
11.

[0063] As illustrated in FIG. 3, the receiving chambers
24¢1 and 24c¢2 have terminal holding grooves 24el and
24¢2, respectively, which hold the terminals 23A and 23B at
one end. Between the right and left receiving chambers 24¢1
and the center receiving chamber 24¢2, engaging grooves
24g are provided so that columnar projections 37 of the
socket connector 12 to be described later are to be inserted
therein.

[0064] As illustrated in FIG. 3, the two fitting-side hous-
ings 22A for signal connection are each composed of a
peripheral wall 27A, a center wall 28A, and a bottom wall
29A (FIG. 10).

[0065] Atanupper end of the peripheral wall 27A, a fitting
port 27A1 for the socket connector 12 and abutting portions
27A2 projecting outward in a flange shape from the fitting
port 27A1 are provided. The upper end except for the
abutting portions 27A2 has a fitting guide surface 27A3
inclined inward, and the fitting guide surface 27A3 guides
insertion and fitting of the socket connector 12.
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[0066] Surfaces of the center wall 28A in the front-rear
direction Y have multiple terminal holding grooves 28A1,
and the terminal holding grooves 28A1 hold the terminals
23 A for signal connection at the other end.

[0067] The bottom wall 29A has abutting leg portions
29A1 projecting downward and shaped like an H-shaped
thin plate. When the fitting-side housings 22A are displaced
toward the first substrate P1, they stop displacement by
abutment of the abutting leg portions 29A1 against the first
substrate P1.

[0068] The fitting-side housing 22B for power connection
has a structure substantially similar to that of the fitting-side
housings 22A except that the total length thereof is small.
Specifically, the fitting-side housing 22B is composed of a
peripheral wall 27B, a center wall 28B, and a bottom wall
29B (FIG. 10), and includes a fitting port 27B1, abutting
portions 27B2, a fitting guide surface 27B3, terminal hold-
ing grooves 28B1, and abutting leg portions 29B1.

[0069] As illustrated in FIG. 4, the terminals 23A for
signal connection have their respective contact portions
23A1 shaped like a flat plate to be held by the terminal
holding groove 28A1 in the fitting-side housings 22A. At a
lower end of each of the contact portions 23A1, a fixing
projection 23A2 is provided. The fixing projection 23A2 is
fixedly press-fitted in a press-fitting hole 23 A3 penetrating
the bottom wall 29A of the corresponding fitting-side hous-
ing 22A (FIGS. 9 and 12). At the other end of the terminal
23A, a substrate connecting portion 23A3 and a fixing
projection 23 A4 press-fitted and held in the corresponding
terminal holding groove 24el in the substrate-side housing
21 are provided. A portion of the terminal 23A between the
fixing projection 23 A2 and the fixing projection 23A4 serves
as a movable spring 23A5. The fitting-side housing 22A is
thereby elastically supported in a floating state relative to the
substrate-side housing 21 so that it can be displaced in
three-dimensional directions. The movable spring 23 A5 has
a horizontal piece portion 23A6 and a vertical piece portion
23A7. The horizontal piece portion 23A6 and the vertical
piece portion 23A7 extend around along an outer bottom
surface and an outer side surface of the fitting-side housing
22A to contribute to size reduction of the plug connector 11
having the floating function. The movable spring 23AS5 also
has an inclined piece portion 23A8, and this allows soft
displacement in the oblique direction.

[0070] Each terminal 23B for power connection has a
structure similar to that of the terminal 23A for signal
connection, and includes a contact portion 23B1, a fixing
projection 23B2, a substrate connecting portion 23B3, a
fixing projection 23B4, a movable spring 23BS5, a horizontal
piece portion 23B6, a vertical piece portion 23B7, and an
inclined piece portion 23B8. However, since the terminal
23B is provided for power connection, the plate width
thereof is entirely large. Further, the movable spring 23B5 is
composed of three divided spring pieces extending in par-
allel. Thus, the terminal 23B can be elastically and softly
displaced while ensuring a large cross-sectional area at both
ends to correspond to a large current application.

Socket Connector (FIGS. 5 and 6)

[0071] The socket connector 12 includes a housing 30
formed by a single molded body of an electrically insulating
synthetic resin, terminals 31A for signal connection, and
terminals 31B for power connection. The socket connector
12 is mounted on the second substrate P2. The housing 30
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includes right and left fit connecting parts 32A shaped like
a rectangular cylinder to be connected to the fitting-side
housings 22A for signal connection in the plug connector 11,
and a center fit connecting part 32B shaped like a rectangular
cylinder to be connected to the fitting-side housing 22B for
power connection. The right and left fit connecting parts
32A and the center fit connecting part 32B are connected by
connecting portions 33 formed by vertical walls intersecting
in a cross form.

[0072] Each of the right and left fit connecting parts 32A
includes a peripheral wall 34A and a bottom wall 35A (FIG.
6), and an upper end surface 34A1 of the peripheral wall
34A is a flat surface. In an upper part of the peripheral wall
34A, a fitting port 34A2 in which the center wall 28A of the
plug connector 11 is to be inserted is provided. An inside of
the peripheral wall 34A serves as a fitting chamber 34A3 in
which the terminals 31A are in conductive contact with the
terminals 23 A of the plug connector 11. A fixing portion 36
to be fixed to the second substrate P2 with a metal fitting 36a
being disposed therebetween is provided on an outer side
surface of the fit connecting part 32A.

[0073] The center fit connecting part 32B has a structure
similar to that of the right and left fit connecting parts 32A,
and includes a peripheral wall 34B and a bottom wall 35B
(FIG. 6). The peripheral wall 34B includes an upper end
surface 34B1, a fitting port 34B2, and a fitting chamber
34B3.

[0074] At both ends of each of the connecting portions 33
extending in the front-rear direction Y, columnar projections
37 are provided as an “abutting portion.” In the embodiment,
the columnar projections 37 stand on four corners of the
center fit connecting part 32B. That is, the columnar pro-
jections 37 are disposed in a center area of the socket
connector 12 in the width direction X. Therefore, in mis-
connection preventing functions 1 to 5 to be described later,
even a small tilt and a small displacement of the plug
connector 11 and the socket connector 12 can be detected
and the insertion posture can be corrected. Upper ends of the
columnar projections 37 are provided at positions protruding
from the upper end surfaces 34A1 and 34B1 of the fit
connecting parts 32A and 32B in the up-down direction Z.
Such protrusion of the upper ends of the columnar projec-
tions 37 also allows reliable detection of the above-de-
scribed misconnection due to a small tilt and a small
displacement.

Description of Behavior and Operational Advantages of
Connector 10

[0075] Next, the behavior and operational advantages of
the above-described connector 10 according to the embodi-
ment will be described.

1. Fitting and Connection of Plug Connector 11 and Socket
Connector 12 (FIGS. 7 to 12)

[0076] FIGS. 7 to 12 illustrate a state in which the plug
connector 11 and the socket connector 12 are fitted and
connected to each other. This achieves inter-substrate con-
nection between the first substrate P1 and the second sub-
strate P2. In the state illustrated in FIGS. 7 to 12, the first
substrate P1 and the second substrate P2 do not tilt, are
arranged without being misaligned with each other, and are
conductively connected by the connector 10. As illustrated
in FIG. 12, in the fitted and connected state, the fit connect-
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ing parts 32A and 32B of the socket connector 12 are
inserted in the fitting-side housings 22A and 22B of the plug
connector 11, and the center walls 28A and 28B of the
fitting-side housings 22A and 22B are inserted in the fit
connecting parts 32A and 32B. Therefore, inside the fit
connecting parts 32A and 32B, the contact portions 31A1
and 31B1 shaped like cantilevered spring pieces in the
terminals 31A and 31B of the socket connector 12 are in
pressure contact with the flat contact portions 23A1 and
23B1 of the terminals 23A and 23B in the plug connector 11
with a predetermined contact force. This makes conductive
connection.

[0077] Such contact portions 23A1 and 23B1 of the plug
connector 11 are located inside the fitting-side housings 22A
and 22B and the substrate-side housing 21 in the plug
connector 11. For this reason, the turn centers of the fitting-
side housings 22A and 22B are closer to the positions of the
contact portions 23A1 and 23B1 than in other connectors
having a structure in which the contact portions of the
terminals are outside the substrate-side housing. Thus, even
when the first substrate P1 and the second substrate P2 are
tilted before fitting, the contact positions of the contact
portions 23A1 and 23B1 hardly move. Therefore, in the
tilted state at the beginning of fitting, the fitting-side hous-
ings 22A and 22B are not displaced to an extent such as to
use up movable gaps 38. Hence, the floating function using
the movable gaps 38 can be maintained while permitting the
tilt of the first substrate P1 and the second substrate P2.

2. Floating Function of Fitting-Side Housings 22A and 22B
in Plug Connector 11 (FIGS. 13 and 14)

[0078] A description will be given of an operation of
conductively connecting the first substrate P1 and the second
substrate P2 tilted relative to each other by the plug con-
nector 11 and the socket connector 12. Since the first
substrate P1 is tilted relative to the second substrate P2, the
fitting-side housings 22A and 22B can be displaced in
three-dimensional directions inside the receiving chambers
24¢1 and 24¢2 of the substrate-side housing 21 in the plug
connector 11 by elastic deformation of the movable springs
23 A5 and 23BS5 of the terminals 23A and 23B. The movable
gaps 38 are provided between the inner surfaces of the
receiving chambers 24c1 and 24c¢2 and the fitting-side
housings 22A and 22B (FIGS. 10 and 12), and the fitting-
side housings 22 A and 22B are displaced within the movable
gaps 38. Thus, the relative tilt between the first substrate P1
and the second substrate P2 can be absorbed by the con-
nector 10.

[0079] FIG. 13 is an operation explanatory view schemati-
cally illustrating the floating operation of the conventional
floating connector 1. The first substrate P1 and the second
substrate P2 are tilted before the floating connector 1 is fitted
and connected to the counterpart connector M. When the
fitting-side housing 3 is inserted and fitted to the counterpart
connector M in such a state in which the substrates P1 and
P2 are tilted relative to each other, the tilt of the first
substrate P1 can be absorbed by the movable springs 4 and
5. However, since the fitting-side housing 3 is not a “divided
housing”, but has a single structure, the right movable spring
5 in FIG. 13 is greatly expanded upward, and a great stress
constantly acts in the initial state of the fitting. Hence, in the
conventional floating connector 1, problems, such as plastic
deformation and deterioration of fatigue durability of the
movable springs 4 and 5, sometimes occur.
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[0080] In contrast, in the connector 10 of the embodiment,
as illustrated in FIG. 14, even when the first substrate P1 is
tilted at the same angle as that of FIG. 13 before fitting and
connection and the plug connector 11 is fitted and connected
to the socket connector 12 in that state, the displacement
length of the terminals 23A and 23B in the fitting-side
housings 22A and 22B can be kept down because the
fitting-side housings 22A and 22B are divided housings.
Further, the fitting-side housings 22A and 22B are displaced
inside the receiving chambers 24¢1 and 24¢2 of the sub-
strate-side housing 21, and the abutting portions 27A2 and
27B2 of the fitting-side housings 22A and 22B abut against
the abutment receiving portions 2441 and 24d2 of the
substrate-side housing 21 in the removing direction. This
can change the fitting length of the fit connecting parts 32A
and 32B of'the socket connector 12 in each of the fitting-side
housings 22A and 22B. Even when the first substrate P1 and
the second substrate P2 are thus arranged in a tilted state, the
displacement amount of the movable springs 23A5 and
23B5 can be kept down in the fitted and connected state of
the plug connector 11 and the socket connector 12. Hence,
the problems, such as plastic deformation and deterioration
of fatigue durability, do not occur.

3. Size Reduction of Connector 10 (FIGS. 13 and 14)

[0081] In the conventional floating connector 1, as illus-
trated in FIG. 13, the fall-preventing projections 3a project-
ing outward are provided in the substrate-side end portions
of the fitting-side housing 3, and the abutment receiving
portions 2a with which the fall-preventing projections 3a
engage are provided in the substrate-side housing 2. For this
reason, the conventional floating connector 1 has a problem
in that a length L1 of the fitting-side housing 3 and a length
L2 of the substrate-side housing 2 are large in the width
direction X.

[0082] When the substrates P1 and P2 are tilted relative to
each other, since the fitting-side housing 3 is long in the
width direction X, the movable gaps 6 need to be set large
to permit displacement. This also increases the total size of
the floating connector 1.

[0083] Further, according to the fall-preventing projec-
tions 3a and the abutment receiving portions 2a of the
conventional floating connector 1, when the single floating
connector 1 is provided with a plurality of fitting-side
housings, it is necessary to provide the fall-preventing
projections 3a, the abutment receiving portions 2a, and the
movable gaps 6 in each of the fitting-side housings. This
further increases the size in the width direction X.

[0084] In contrast, in the plug connector 11 of the embodi-
ment, when the fitting-side housings 22A and 22B are
displaced in the removing direction, the abutting portions
27A2 and 27B2 abut in the removing direction against the
abutment receiving portions 2441 and 24d2 projecting
inward toward the fitting port 24a of the substrate-side
housing 21, and are disabled from falling off the substrate-
side housing 21. That is, even when the housing is a divided
housing having a plurality of fitting-side housings 22A and
22B, the fall-preventing projections 3a projecting outward,
the abutment receiving portions 2a, and the movable gap 6
in the conventional floating connector 1 are unnecessary for
each of the fitting-side housings 22A and 22B. Hence, the
total size of the connector 10 in the width direction X can be
reduced.
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[0085] Further, the fitting-side housings 22A and 22B are
divided housings, and even when the first substrate P1 and
the second substrate P2 are tilted, the displacement amount
relative to the first substrate P1 in the fitted state to the socket
connector 12 can be reduced. Therefore, it is possible to set
the movable gaps 36 to be smaller than in the conventional
floating connector 1.

4. Misconnection Preventing Function 1: Function of
Preventing Misaligned Fitting in Width Direction X (FIGS.
15 and 16)

[0086] The connector 10 has a misconnection preventing
function of preventing forcible insertion and fitting in a case
in which the first substrate P1 and the second substrate P2
are misaligned in the width direction X beyond the movable
limit of the movable springs 23A5 and 23B5 when the plug
connector 11 and the socket connector 12 are inserted and
fitted (FIG. 15).

[0087] That is, as illustrated in FIGS. 15 and 16, when
misalignment that exceeds the movable limit of the movable
springs 23A5 and 23B5 for elastically supporting the fitting-
side housings 22A and 22B of the plug connector 11 in a
floating state occurs, the columnar projections 37 that form
the “abutting portion” of the socket connector 12 abut
against the upper surface 24/ that forms “abutting portion”
of the peripheral wall 24 of the substrate-side housing 21,
but cannot be inserted in the engaging grooves 24g. Since
such contact portions CP for restricting misconnection are
formed, it is possible to reliably prevent misconnection
caused by forcibly inserting and fitting the socket connector
12 into the plug connector 11. This can protect the movable
springs 23A5 and 23B5 of the terminals 23A and 23B.

5. Misconnection Preventing Function 2: Function of
Preventing Tilted Fitting Using Width Direction X as Turn
Axis (FIGS. 17 and 18)

[0088] The connector 10 has a misconnection preventing
function of preventing forcible insertion and fitting in a case
in which a tilt is caused by the turn of the first substrate P1
and the second substrate P2 using the width direction X as
the turn axis beyond the movable limit of the movable
springs 23 A5 and 23B5 when the plug connector 11 and the
socket connector 12 are inserted and fitted (FIG. 17).

[0089] As illustrated in FIGS. 17 and 18, when the socket
connector 12 tilts beyond the movable limit of the movable
springs 23A5 and movable spring 23B5 for elastically
supporting the fitting-side housings 22A and 22B of the plug
connector 11 in the floating state, two columnar projections
37 on the front side, which form “abutting portion” of the
socket connector 12, abut against the upper surface 24f of
the substrate-side housing 21 that forms “abutting portion”
of the plug connector 11, but cannot be inserted in the
engaging grooves 24g. When the socket connector 12 is
further tilted by the abutting force, the upper end surface
34A1 that forms “abutting portion” of the housing 30 in the
socket connector 12 abuts against the abutment receiving
portions 2441 and 2442 of the substrate-side housing 21, and
contact portions CP1 and CP2 for restricting misconnection
are formed. This can reliably prevent misconnection such
that the socket connector 12 is forcibly inserted, and can
protect the movable springs 23A5 and 23B5 of the terminals
23A and 23B.
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6. Misconnection Preventing Function 3: Function of
Preventing Misaligned Fitting in Front-Rear Direction Y
(FIGS. 19 and 20)

[0090] The connector 10 has a misconnection preventing
function of preventing forcible insertion and fitting in a case
in which the first substrate P1 and the second substrate P2
are misaligned in the front-rear direction Y beyond the
movable limit of the movable springs 23A5 and 23B5 when
the plug connector 11 and the socket connector 12 are
inserted and fitted (FIG. 19).

[0091] As illustrated in FIGS. 19 and 20, when the socket
connector 12 is misaligned in the front-rear direction Y
beyond the movable limit of the movable springs 23A5 and
23BS5 for elastically supporting the fitting-side housings 22A
and 22B of the plug connector 11 in the floating state, the
two columnar projections 37 on the front side, which form
“abutting portion” of the socket connector 12, abut against
the upper surface 24f of the substrate-side housing 21 in the
plug connector 11, but cannot be inserted in the engaging
grooves 24g. Further, the upper end surface 34 A1 that forms
“abutting portion” of the housing 30 in the socket connector
12 abuts against the abutment receiving portions 2441 and
2442 of the substrate-side housing 21, and contact portions
CP for restricting misconnection are formed. This can reli-
ably prevent misconnection such that the socket connector
12 is forcibly inserted and can protect the movable springs
23AS5 and 23BS of the terminals 23A and 23B.

7. Misconnection Preventing Function 4: Function of
Preventing Tilted Fitting Using Front-Rear Direction Y as
Turn Axis (FIGS. 21 to 24)

[0092] The connector 10 has a misconnection preventing
function of preventing insertion and fitting in a case in which
a tilt is caused by the turn of the first substrate P1 and the
second substrate P2 using the front-rear direction Y as the
turn axis beyond the movable limit of the movable springs
23A5 and 23B5 when the plug connector 11 and the socket
connector 12 are inserted and fitted.

[0093] As illustrated in FIGS. 21 and 22, when the socket
connector 12 is tilted beyond the movable limit of the
movable springs 23A5 and 23B5 for elastically supporting
the fitting-side housings 22A and 22B of the plug connector
11 in the floating state, the two columnar projections 37 on
the front side, which form “abutting portion” of the socket
connector 12, abut against the upper surface 24f that forms
“abutting portion” of the substrate-side housing 21 in the
plug connector 11, but cannot be inserted in the engaging
grooves 24g. Since a contact portion CP for restricting such
misconnection is formed, it is possible to reliably prevent
misconnection such that the socket connector 12 is forcibly
inserted and to protect the movable springs 23A5 and 23B5
of the terminals 23A and 23B.

[0094] As illustrated in FIGS. 23 and 24, when the socket
connector 12 is further tilted and misaligned, the housing 30
comes into contact with the upper end surface of the
peripheral wall 27A that forms “abutting portion” of the
fitting-side housing 22A in the plug connector 11 to form a
contact portion CP1 for restricting misconnection, and
comes into contact with the upper surface 24f that forms
“abutting portion” of the substrate-side housing 21 to form
a contact portion CP2 for restricting misconnection. There-
fore, in such a case, it is also possible to reliably prevent
misconnection such that the socket connector 12 is forcibly
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inserted and to protect the movable springs 23A5 and 23B5
of the terminals 23A and 23B.

8. Misconnection Preventing Function 5: Function of
Preventing Misaligned Fitting Using Up-Down Direction as
Turn Axis (FIGS. 25 and 26)

[0095] The connector 10 has a misconnection preventing
function of preventing forcible insertion and fitting in a case
in which misalignment is caused by the turn of the first
substrate P1 and the second substrate P2 using the up-down
direction Z as the turn axis beyond the movable limit of the
movable springs 23A5 and 23B5 when the plug connector
11 and the socket connector 12 are inserted and fitted (FIG.
25).

[0096] As illustrated in FIGS. 25 and 26, when the socket
connector 12 is misaligned in the front-rear direction Y
beyond the movable limit of the movable springs 23A5 and
23BS5 for elastically supporting the fitting-side housings 22A
and 22B of the plug connector 11 in the floating state, even
if the columnar projections 37 can be inserted in the engag-
ing grooves 24g, the upper end surface 34A1 that forms
“abutting portion” of the housing 30 in the socket connector
12 abuts against the abutment receiving portions 2441 of the
substrate-side housing 21 in the plug connector 11 located
on the diagonal line, and contact portions CP for restricting
misconnection are formed. Thus, it is possible to reliably
prevent misconnection such that the socket connector 12 is
forcibly inserted and to protect the terminals 23 A and 23B.

MODIFICATIONS OF EMBODIMENT

[0097] The above-described connector 10 according to the
embodiment is just an example, and can be carried out by
making modifications within the gist of the present inven-
tion.

[0098] For example, while the two fitting-side housings
22A for signal connection are provided in the embodiment,
one fitting-side housing or three or more fitting-side hous-
ings may be provided. Further, while the fitting-side housing
22B for power connection is provided in the embodiment, it
may be omitted or two or more fitting-side housings for
power connection may be provided. In any case, it is only
necessary that a plurality of fitting-side housings should be
provided regardless of the use and the number of terminals.
[0099] While four columnar projections 37 are provided as
“abutting portion” in the embodiment, it is only necessary
that at least one columnar projection 37 should be provided.
Further, while the columnar projections 37 are provided in
the center area of the socket connector 12 in the width
direction X, they may be provided in other portions.

1. A floating connector with multiple fitting-side housings
comprising:

a housing having a substrate-side housing to be mounted
on a substrate and a fitting-side housing to be fitted to
a connection object; and

a plurality of terminals having movable springs that
support the fitting-side housing displaceably relative to
the substrate-side housing, the terminals fixed at one
end to the substrate-side housing and at the other end to
the fitting-side housing,

wherein the fitting-side housing is formed by a plurality of
divided housings moveable separately in a width direc-
tion of the connector,
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wherein the substrate-side housing includes a receiving
chamber that receives the divided housings therein and
an abutment receiving portion against which the
divided housings displaced inside the receiving cham-
ber abut, the abutment receiving portion functions as a
stopper against which the fitting-side housing abuts
when displaced in a removing direction,

wherein the terminals are disposed in each of the divided

housings, and have contact portions inside the sub-
strate-side housing and the divided housings, and the
contact portions are to be in conductive contact with the
connection object, and

wherein the movable springs support each of the divided

housings displaceably relative to the substrate-side
housing.

2. The connector according to claim 1, wherein the
substrate-side housing has an opening opposed to the sub-
strate to allow the divided housings to abut against the
substrate.

3. The connector according to claim 1, wherein the
receiving chamber of the substrate-side housing has a size so
as to receive the divided housings entirely.

4. The connector according to claim 1, wherein the
substrate-side housing has a movable gap that permits a tilt
due to a turn of at least one of the divided housings and the
substrate-side housing, the movable gap is provided between
an inner surface of the receiving chamber and the fitting-side
housing.

5. The connector according to claim 1, wherein the
abutment receiving portion is an inward projecting portion
provided at a fitting port of the substrate-side housing
through which the connection object is to be inserted.

6. The connector according to claim 1, wherein the
connection object is another connector to be mounted on
another substrate to be conductively connected to the sub-
strate.

7. A floating connector with multiple fitting-side housings
comprising:

a first connector to be mounted on a first substrate; and

a second connector to be mounted on a second substrate,

wherein the first connector includes

a first housing having a substrate-side housing to be
mounted on the first substrate and a fitting-side
housing formed by a plurality of divided housings
moveable separately in a width direction of the
connector, and

a plurality of first terminals that support the substrate-
side housing and the divided housings of the fitting-
side housing displaceably and have contact portions
inside the substrate-side housing and the divided
housings, and the contact portions are to be in
conductive contact with the second connector, the
terminals fixed at one end to the substrate-side
housing and at the other end to the fitting-side
housing,

wherein the substrate-side housing includes a receiving
chamber in which the divided housings are disposed
and an abutment receiving portion against which the
divided housings displaced inside the receiving cham-

ber abut, the abutment receiving portion functions as a

stopper against which the fitting-side housing abuts

when displaced in a removing direction, and
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wherein the second connector includes a second housing
formed by a single molded body having a plurality of
fit connecting parts corresponding to the divided hous-
ings.

8. The connector according to claim 7, wherein the
substrate-side housing has an opening opposed to the sub-
strate to allow the divided housings to abut against the
substrate.

9. The connector according to claim 7, wherein the
fitting-side housing is disposed inside the substrate-side
housing.
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