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(54) FLOATING CONNECTOR

(57) A floating connector comprises a movable hous-
ing, a plurality of contacts and at least one ground mem-
ber. Each of the contacts has a fixed portion, a first held
portion, a coupling portion, an extending portion and a
contact portion. The coupling portion is resiliently deform-
able. The movable housing is movable within a prede-
termined range in a plane perpendicular to an up-down
direction by the resilient deformation. The contacts in-
clude a plurality of ground contacts and a signal contact.
The ground member has a plurality of ground contact
portions, a plurality of supporting portions, a ground cou-
pling portion and a second held portion. The ground con-
tact portions correspond to the ground contacts, respec-
tively. Each of the ground contact portions is brought into
contact with the corresponding ground contact even
when the movable housing is moved within the predeter-
mined range. The ground coupling portion couples the
supporting portions with each other.
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Description

BACKGROUND OF THE INVENTION:

[0001] This invention relates to a floating connector
comprising a plurality of contacts which include a plurality
of ground contacts and a signal contact.
[0002] As shown in Figs. 36 and 37, JPA2016-139602
(Patent Document 1) discloses a connector 900 compris-
ing a plurality of contacts 910 and an earthing bus 930.
The contacts 910 include a plurality of earthing contacts
912, or ground contacts 912, and a plurality of signal
contacts 916. The ground contacts 912 are electrically
integrated with each other by the earthing bus 930.
[0003] If the earthing bus 930 of Patent Document 1 is
applied to a floating connector, the manufacturing of the
floating connector requires the following steps and order:
the floating connector is required to be manufactured in
the following steps and order: independently preparing
a set of ground contacts, which are integrated with each
other by an earthing bus, and a signal contact; and ar-
ranging the ground contacts and the signal contact at
locations, respectively, in the floating connector. This
makes it difficult to appropriately arrange the contacts in
the floating connector.
[0004] In addition, the floating connector, to which the
earthing bus 930 of Patent Document 1 is applied, is con-
figured so that, during floating action of a housing of the
floating connector, a stress applied to the signal contact
is unequal to a stress applied to the ground contact. The
unequal stress causes a difference between degree of
deformation of the signal contact and degree of displace-
ment of the ground contact so that the signal contact and
the ground contact might be short-circuited with each oth-
er.
[0005] Thus, the earthing bus 930 of Patent Document
1 is not suitable for floating connectors.

SUMMARY OF THE INVENTION:

[0006] It is therefore an object of the present invention
to provide a floating connector having a structure which
is suitable for providing floating action and which enables
a plurality of ground contacts to be electrically integrated
with each other.
[0007] One aspect of the present invention provides a
floating connector used in a state where the floating con-
nector is mounted on a circuit board. The floating con-
nector is mateable with and removable from a mating
connector along an up-down direction. The mating con-
nector has a mating contact portion. The floating connec-
tor comprises a movable housing, a plurality of contacts
and at least one ground member. The movable housing
has a first holding portion and a second holding portion.
Each of the contacts has a fixed portion, a first held por-
tion, a coupling portion, an extending portion and a con-
tact portion. The fixed portion is fixed to the circuit board
when the floating connector is mounted on the circuit

board. The first held portion is held by the first holding
portion. The coupling portion couples the fixed portion
and the first held portion with each other. The coupling
portion is resiliently deformable. The movable housing is
movable within a predetermined range in a plane per-
pendicular to the up-down direction by the resilient de-
formation. The extending portion extends upward in the
up-down direction from the first held portion. The contact
portion is brought into contact with the mating contact
portion when the floating connector is mated with the
mating connector. The contact portion is supported by
the extending portion. The contacts include a plurality of
ground contacts and a signal contact. The ground mem-
ber has a plurality of ground contact portions, a plurality
of supporting portions, a ground coupling portion and a
second held portion. The ground contact portions corre-
spond to the ground contacts, respectively. Each of the
ground contact portions is brought into contact with the
corresponding ground contact even when the movable
housing is moved within the predetermined range. The
supporting portions support the ground contact portions,
respectively. The ground coupling portion couples the
supporting portions with each other. The second held
portion is held by the second holding portion.
[0008] Another aspect of the present invention pro-
vides a floating connector used in a state where the float-
ing connector is mounted on a circuit board. The floating
connector is mateable with and removable from a mating
connector along an up-down direction. The mating con-
nector has a mating contact portion. The floating connec-
tor comprises a movable housing, a fixed housing, a plu-
rality of contacts and at least one ground member. The
movable housing has a first holding portion. The fixed
housing has a second holding portion and a third holding
portion. Each of the contacts has a fixed portion, a first
held portion, a third held portion, a deformable portion,
an extending portion and a contact portion. The fixed
portion is fixed to the circuit board when the floating con-
nector is mounted on the circuit board. The first held por-
tion is held by the first holding portion. The third held
portion is held by the third holding portion. The deform-
able portion couples the first held portion and the third
held portion with each other. The deformable portion is
resiliently deformable. The movable housing is movable
within a predetermined range in a plane perpendicular
to the up-down direction by the resilient deformation. The
extending portion extends upward in the up-down direc-
tion from the first held portion. The contact portion is
brought into contact with the mating contact portion when
the floating connector is mated with the mating connec-
tor. The contact portion is supported by the extending
portion. The contacts include a plurality of ground con-
tacts and a signal contact. The ground member has a
plurality of ground contact portions, a plurality of support-
ing portions, a ground coupling portion and a second held
portion. The ground contact portions correspond to the
ground contacts, respectively. Each of the ground con-
tact portions is brought into contact with the correspond-
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ing ground contact even when the movable housing is
moved within the predetermined range. The supporting
portions support the ground contact portions, respective-
ly. The ground coupling portion couples the supporting
portions with each other. The second held portion is held
by the second holding portion.
[0009] The floating connector of the present invention
comprises the movable housing, the plurality of contacts
and the at least one ground member. Additionally, the
contacts include the plurality of ground contacts and the
signal contact. Furthermore, each of the ground contact
portions of the ground member is brought into contact
with the corresponding ground contact even when the
movable housing is moved within the predetermined
range. Specifically, the floating connector of the present
invention comprises the ground member which is distinct
and separated from any of the contacts, and the ground
member is common to the ground contacts. This easily
enables the contacts to be appropriately arranged in the
floating connector of the present invention. In addition,
during floating action of the movable housing, this can
match degree of deformation of the signal contact with
degree of displacement of the ground contact. In other
words, the floating connector of the present invention has
a structure which is suitable for providing floating action
and which enables the plurality of ground contacts to be
electrically integrated with each other.
[0010] An appreciation of the objectives of the present
invention and a more complete understanding of its struc-
ture may be had by studying the following description of
the preferred embodiment and by referring to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0011]

Fig. 1 is a perspective view showing a connector
assembly according to a first embodiment of the
present invention. In the figure, a floating connector
and a mating connector are in an unmated state
where the floating connector and the mating connec-
tor are unmated with each other, and a circuit board
is illustrated by dotted line.
Fig. 2 is another perspective view showing the con-
nector assembly of Fig. 1. In the figure, the floating
connector and the mating connector are in a mated
state where the floating connector and the mating
connector are mated with each other, and the circuit
board is illustrated by dotted line.
Fig. 3 is a front view showing the connector assembly
of Fig. 2. In the figure, the circuit board is illustrated
by dotted line.
Fig. 4 is a cross-sectional view showing the connec-
tor assembly of Fig. 3, taken along line A-A. In the
figure, the circuit board is illustrated by dotted line.
Fig. 5 is a perspective, cross-sectional view showing
the connector assembly of Fig. 4. In the figure, parts

of a movable housing, signal contacts and ground
members are illustrated enlarged.
Fig. 6 is a cross-sectional view showing the connec-
tor assembly of Fig. 3, taken along line B-B. In the
figure, the circuit board is illustrated by dotted line.
Fig. 7 is a perspective, cross-sectional view showing
the connector assembly of Fig. 6. In the figure, parts
of the movable housing, ground contacts and the
ground members are illustrated enlarged.
Fig. 8 is a front view showing the floating connector
which is included in the connector assembly of Fig. 3.
Fig. 9 is a cross-sectional view showing the floating
connector of Fig. 8, taken along line C-C. In the fig-
ure, parts of the movable housing, the signal contact
and the ground member are illustrated enlarged.
Fig. 10 is a cross-sectional view showing the floating
connector of Fig. 8, taken along line D-D. In the fig-
ure, parts of the movable housing, the ground con-
tact and the ground member are illustrated enlarged.
Fig. 11 is an exploded, perspective view showing the
floating connector of Fig. 8.
Fig. 12 is a top view showing contacts and the ground
members which are included in the floating connec-
tor of Fig. 11.
Fig. 13 is a top view showing a first modification of
the contacts and the ground members of Fig. 12.
Fig. 14 is a top view showing a second modification
of the contacts and the ground members of Fig. 12.
Fig. 15 is a perspective view showing the contacts
and the ground member which are included in the
contacts and the ground members of Fig. 12 and
which are positioned at a rear part of floating con-
nector.
Fig. 16 is a side view showing the contact and the
ground member of Fig. 15.
Fig. 17 is a front view showing the contacts and the
ground member of Fig. 15.
Fig. 18 is a cross-sectional view showing the contact
and the ground member of Fig. 17, taken along line
E-E.
Fig. 19 is a cross-sectional view showing the contact
and the ground member of Fig. 17, taken along line
F-F.
Fig. 20 is a front, perspective view showing the
ground member which is included in Fig. 15.
Fig. 21 is a rear, perspective view showing the
ground member of Fig. 20.
Fig. 22 is a front view showing the ground member
of Fig. 20.
Fig. 23 is a rear view showing the ground member
of Fig. 20.
Fig. 24 is a side view showing the ground member
of Fig. 20.
Fig. 25 is a front view for explaining a method of
attaching the ground member to the movable hous-
ing in the floating connector of Fig. 8.
Fig. 26 is a cross-sectional view showing the floating
connector of Fig. 25, taken along line G-G.
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Fig. 27 is a cross-sectional view showing the floating
connector of Fig. 25, taken along line H-H.
Fig. 28 is another front view for explaining the method
of attaching the ground member to the movable
housing in the floating connector of Fig. 8.
Fig. 29 is a cross-sectional view showing the floating
connector of Fig. 28, taken along line I-I.
Fig. 30 is a cross-sectional view showing the floating
connector of Fig. 28, taken along line J-J.
Fig. 31 is a cross-sectional view showing a first mod-
ification of the floating connector of Fig. 10.
Fig. 32 is a perspective, cross-sectional view show-
ing the floating connector of Fig. 31.
Fig. 33 is a cross-sectional view showing a second
modification of the floating connector of Fig. 10.
Fig. 34 is a cross-sectional view showing a floating
connector which is included in a connector assembly
according to a second embodiment of the present
invention.
Fig. 35 is a perspective, cross-sectional view show-
ing the floating connector of Fig. 34.
Fig. 36 is a front, perspective view showing a con-
nector of Patent Document 1.
Fig. 37 is a perspective view showing contacts which
are included in the connector of Fig. 36.

[0012] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof are shown by way of example in the draw-
ings and will herein be described in detail. It should be
understood, however, that the drawings and detailed de-
scription thereto are not intended to limit the invention to
the particular form disclosed, but on the contrary, the
intention is to cover all modifications, equivalents and
alternatives falling within the spirit and scope of the
present invention as defined by the appended claims.

DESCRIPTION OF PREFERRED EMBODIMENTS:

[First embodiment]

[0013] Referring to Fig. 1, a connector assembly 10
according to a first embodiment of the present invention
comprises a mating connector 600 and a floating con-
nector 100.
[0014] As shown in Figs. 4 and 6, the mating connector
600 of the present embodiment has a mating housing
602 and a plurality of mating contacts 605.
[0015] Referring to Figs. 4 and 6, the mating housing
602 of the present embodiment is made of insulator. The
mating housing 602 holds the mating contacts 605. The
mating housing 602 has a protruding portion 6022, a mat-
ing surrounding portion 6024 and a movable housing re-
ceiving portion 603.
[0016] As shown in Figs. 4 and 6, the protruding portion
6022 of the present embodiment protrudes downward in
an up-down direction. The protruding portion 6022 is sur-
rounded by the mating surrounding portion 6024 in a

plane perpendicular to the up-down direction. In the
present embodiment, the up-down direction is a Z-direc-
tion. Specifically, it is assumed that upward is a positive
Z-direction while downward is a negative Z-direction. Ad-
ditionally, in the present embodiment, the plane perpen-
dicular to the up-down direction is an XY-plane.
[0017] As shown in Figs. 4 and 6, the mating surround-
ing portion 6024 of the present embodiment surrounds
the protruding portion 6022 in the plane perpendicular to
the up-down direction. The mating surrounding portion
6024 surrounds the movable housing receiving portion
603 in the plane perpendicular to the up-down direction.
[0018] As shown in Figs. 4 and 6, the movable housing
receiving portion 603 of the present embodiment opens
downward in the up-down direction. The movable hous-
ing receiving portion 603 is a space extending in the up-
down direction.
[0019] As shown in Figs. 5 and 7, the mating contacts
605 of the present embodiment are arranged in two rows
which are arranged in a width direction perpendicular to
the up-down direction. In the present embodiment, the
width direction is an X-direction. Specifically, it is as-
sumed that forward is a positive X-direction while rear-
ward is a negative X-direction. The mating contacts 605
of each of the rows are arranged in a pitch direction per-
pendicular to both the up-down direction and the width
direction. In the present embodiment, the pitch direction
is a Y-direction. Referring to Figs. 4 and 6, each of the
mating contacts 605 is made of metal and is a spring
contact. In the movable housing receiving portion 603, a
part of the mating contact 605 is exposed from an outer
surface of the protruding portion 6022 in the width direc-
tion. Each of the mating contacts 605 has a mating con-
tact portion 610, a mating extending portion 620 and a
mating fixed portion 630. In other words, the mating con-
nector 600 has the mating contact portions 610.
[0020] As shown in Figs. 4 and 6, the mating contact
portion 610 of the present embodiment faces outward in
the width direction. In the movable housing receiving por-
tion 603, the mating contact portion 610 is exposed from
the outer surface of the protruding portion 6022 in the
width direction.
[0021] As shown in Figs. 4 and 6, the mating extending
portion 620 of the present embodiment extends in the
up-down direction. The mating extending portion 620
supports the mating contact portion 610.
[0022] As shown in Figs. 4 and 6, the mating fixed por-
tion 630 of the present embodiment extends outward in
the width direction from the mating extending portion 620.
The mating fixed portion 630 defines an upper end of the
mating contact 605 in the up-down direction. The mating
fixed portion 630 defines an outer end of the mating con-
tact 605 in the width direction.
[0023] As shown in Figs. 1 and 2, the floating connector
100 of the present embodiment is used in a state where
the floating connector 100 is mounted on a circuit board
700. The floating connector 100 of the present embodi-
ment is mateable with and removable from the mating
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connector 600 along the up-down direction.
[0024] As shown in Fig. 11, the floating connector 100
of the present embodiment comprises a movable housing
200, a fixed housing 220, a plurality of contacts 250, and
a plurality of ground members 500. However, the present
invention is not limited thereto. The floating connector
100 should comprise the movable housing 200, the plu-
rality of contacts 250 and at least one ground member
500. In other words, the floating connector 100 may com-
prise no fixed housing 220.
[0025] Referring to Figs. 11, the movable housing 200
of the present embodiment is made of insulator. As
shown in Figs. 9 and 10, the movable housing 200 has
a surrounding portion 206, an accommodating portion
208 and a bottom portion 201.
[0026] As shown in Figs. 9 to 11, the surrounding por-
tion 206 of the present embodiment has a substantially
rectangular tube shape extending in the up-down direc-
tion.
[0027] As shown in Figs. 9 to 11, the accommodating
portion 208 of the present embodiment opens upward in
the up-down direction. The accommodating portion 208
is surrounded by the surrounding portion 206 in the plane
perpendicular to the up-down direction. As shown in Figs.
4 and 6, the accommodating portion 208 accommodates
the protruding portion 6022 of the mating connector 600
when the floating connector 100 and the mating connec-
tor 600 are mated with each other.
[0028] As shown in Figs. 9 and 10, the bottom portion
201 of the present embodiment is positioned below the
accommodating portion 208 in the up-down direction.
The bottom portion 201 defines a lower end of the mov-
able housing 200 in the up-down direction. The bottom
portion 201 has a plurality of first holding portions 202
and a plurality of inserting holes 203.
[0029] As understood from Figs. 9 and 10, each of the
first holding portions 202 of the present embodiment con-
sists of two ditches each extending in the up-down direc-
tion. The first holding portions 202 correspond to the con-
tacts 250, respectively. Each of the ditches of the first
holding portion 202 has an inner wall which faces inward
in the pitch direction.
[0030] As shown in Figs. 9 and 10, each of the inserting
holes 203 of the present embodiment is an aperture pierc-
ing the bottom portion 201 in the up-down direction. The
inserting holes 203 have shapes same as each other.
Each of the inserting holes 203 is positioned below the
accommodating portion 208 in the up-down direction.
Each of the inserting holes 203 has two wall surfaces
2032, an oblique surface 2034, a flat surface 2036 and
a second holding portion 204. In other words, the mov-
able housing 200 has the first holding portions 202 and
the second holding portions 204.
[0031] Referring to Figs. 9 and 10, the wall surfaces
2032 of the present embodiment are positioned at oppo-
site sides, respectively, of the inserting hole 203 in the
pitch direction. Each of the wall surfaces 2032 is a plane
perpendicular to the pitch direction.

[0032] As shown in Fig. 9, the oblique surface 2034 of
the present embodiment is a plane intersecting with both
the up-down direction and the width direction. More spe-
cifically, the oblique surface 2034 extends upward in the
up-down direction and outward in the width direction.
[0033] Referring to Fig. 9, the flat surface 2036 of the
present embodiment is perpendicular to the width direc-
tion. The flat surface 2036 is positioned between the ob-
lique surface 2034 and the second holding portion 204
in the up-down direction. More specifically, in the up-
down direction, the flat surface 2036 is positioned above
the oblique surface 2034 and below the second holding
portion 204. The flat surface 2036 couples the two wall
surfaces 2032 with each other in the pitch direction.
[0034] Referring to Fig. 9, the second holding portion
204 of the present embodiment is recessed inward in the
width direction. The second holding portion 204 is posi-
tioned between the two wall surfaces 2032 in the pitch
direction. The second holding portion 204 has two side
walls 2042, a bottom surface 2044 and an inner surface
2046.
[0035] Referring to Figs. 5 and 9, the side walls 2042
of the present embodiment are positioned at opposite
sides, respectively, of the second holding portion 204 in
the pitch direction. Each of the side walls 2042 is a plane
perpendicular to the pitch direction. The side walls 2042
correspond to the wall surfaces 2032, respectively. Each
of the side walls 2042 is flush with the wall surface 2032
corresponding thereto. In other words, each of the side
walls 2042 is positioned, in the pitch direction, at the same
position as the wall surface 2032 corresponding thereto.
[0036] As shown in Figs. 5 and 9, the bottom surface
2044 of the present embodiment is a surface facing up-
ward in the up-down direction. The bottom surface 2044
defines a lower end of the second holding portion 204 in
the up-down direction.
[0037] As shown in Fig. 9, the inner surface 2046 of
the present embodiment is a surface facing outward in
the width direction. The inner surface 2046 defines an
inner end of the second holding portion 204 in the width
direction.
[0038] Referring to Figs. 11, the fixed housing 220 of
the present embodiment is made of insulator. The fixed
housing 220 has a substantially plate-like shape perpen-
dicular to the up-down direction. The fixed housing 220
has a plurality of third holding portions 226.
[0039] Referring to Figs. 9 and 10, the third holding
portions 226 of the present embodiment correspond to
the contacts 250, respectively. Each of the third holding
portions 226 is a hole piercing the fixed housing 220 in
the up-down direction. Each of the third holding portions
226 is positioned in the vicinity of an outer end of the
fixed housing 220 in the width direction. Each of the third
holding portions 226 has two inner walls each facing in-
ward in the pitch direction.
[0040] As shown in Figs. 9 and 10, each of the contacts
250 of the present embodiment is made of metal. The
contacts 250 have shapes same as each other. As shown
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in Fig. 12, the contacts 250 are arranged in two rows
which are arranged in the width direction. The contacts
250 of each of the rows are arranged in the pitch direction.
The contacts 250 are grouped into a plurality of groups
G1, G2, G3, G4, G5, and G6. The number of the contacts
250 of each of the groups G1, G2, G3, G4, G5, and G6
is ten.
[0041] As shown in Fig. 12, the contacts 250 include
a plurality of ground contacts 300 and a plurality of signal
contacts 400. However, the present invention is not lim-
ited thereto. The number of the signal contact 400, which
is included in the contacts 250, may be one. In other
words, the contacts 250 should include the plurality of
ground contacts 300 and at least one signal contact 400.
[0042] As shown in Fig. 12, the ground contacts 300
of the present embodiment are grouped into the groups
G1, G2, G3, G4, G5, and G6. The number of the ground
contacts 300 of each of the groups G1, G2, G3, G4, G5,
and G6 is four.
[0043] As shown in Fig. 19, each of the ground contacts
300 is a spring contact. Each of the ground contacts 300
has a fixed portion 310, a first held portion 320, a third
held portion 330, a coupling portion 340, an extending
portion 360 and a contact portion 370.
[0044] As shown in Fig. 6, the fixed portion 310 of the
present embodiment is fixed to the circuit board 700 by
soldering or the like when the floating connector 100 is
mounted on the circuit board 700. The fixed portion 310
extends outward in the width direction from the third held
portion 330. The fixed portion 310 defines an outer end
of the ground contact 300 in the width direction.
[0045] As shown in Fig. 10, the first held portion 320
of the present embodiment extends upward in the up-
down direction. The first held portion 320 is held by the
first holding portion 202. More specifically, the first held
portion 320 is press-fit into the first holding portion 202.
As shown in Fig. 15, the first held portion 320 has pro-
trusions 322 each protruding outward in the pitch direc-
tion. Referring to Figs. 10 and 15, the protrusion 322 bites
into the inner wall of the ditch of the first holding portion
202. Even during floating action of the movable housing
200, the first held portion 320 is not deformed and is
immovable relative to the ground member 500.
[0046] As shown in Fig. 10, the third held portion 330
of the present embodiment extends upward in the up-
down direction from the fixed portion 310. The third held
portion 330 is held by the third holding portion 226. More
specifically, the third held portion 330 is press-fit into the
third holding portion 226. As shown in Fig. 15, the third
held portion 330 has protrusions 332 each protruding out-
ward in the pitch direction. Referring to Figs. 10 and 15,
the protrusion 332 bites into the inner wall of the third
holding portion 226.
[0047] As shown in Fig. 10, the coupling portion 340
of the present embodiment couples the fixed portion 310
and the first held portion 320 with each other. The cou-
pling portion 340 is resiliently deformable. The movable
housing 200 is movable within a predetermined range

PA in the plane perpendicular to the up-down direction
by the resilient deformation of the coupling portion 340.
The coupling portion 340 has a first portion 342, a second
portion 346 and a connecting portion 348. However, the
present invention is not limited thereto. The coupling por-
tion 340 should have at least the first portion 342 and the
second portion 346.
[0048] As shown in Fig. 10, the first portion 342 of the
present embodiment extends downward in the up-down
direction from the first held portion 320. The first portion
342 is positioned in the vicinity of the first held portion
320. Thus, during the floating action of the movable hous-
ing 200, the first portion 342 is hardly deformed and is
substantially immovable relative to the ground member
500.
[0049] As shown in Fig. 10, the second portion 346 of
the present embodiment extends in the width direction
perpendicular to the up-down direction from a lower end
343 of the first portion 342. More specifically, the second
portion 346 extends outward in the width direction from
the lower end 343 of the first portion 342. The second
portion 346 is positioned around the first held portion 320.
Thus, the second portion 346 is hardly deformed during
the floating action of the movable housing 200.
[0050] As shown in Fig. 10, the connecting portion 348
of the present embodiment connects the second portion
346 and the fixed portion 310 with each other. An upper
end of the connecting portion 348 is positioned above
the first held portion 320.
[0051] As shown in Fig. 10, the extending portion 360
of the present embodiment extends upward in the up-
down direction from the first held portion 320. The ex-
tending portion 360 is resiliently deformable. The extend-
ing portion 360 is positioned in the accommodating por-
tion 208. The extending portion 360 is positioned above
the bottom portion 201 in the up-down direction.
[0052] As shown in Fig. 6, the contact portion 370 of
the present embodiment is brought into contact with the
mating contact portion 610 when the floating connector
100 is mated with the mating connector 600. More spe-
cifically, when the floating connector 100 is mated with
the mating connector 600, the contact portion 370 is
brought into contact with the mating contact portion 610
at two points. The contact portion 370 is positioned in the
accommodating portion 208. The contact portion 370 is
supported by the extending portion 360. Since the ex-
tending portion 360 is resiliently deformable as describe
above, the contact portion 370 is movable in the width
direction.
[0053] Referring to Fig. 9, each of the signal contacts
400 of the present embodiment is used for high-speed
signal transmission. Referring to Figs. 9 and 10, the sig-
nal contact 400 has a shape same as a shape of the
ground contact 300.
[0054] As shown in Fig. 12, the signal contacts 400 of
the present embodiment are grouped into the groups G1,
G2, G3, G4, G5, and G6. The number of the signal con-
tacts 400 of each of the groups G1, G2, G3, G4, G5, and
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G6 is six. Since the number of the ground contacts 300
of each of the groups G1, G2, G3, G4, G5, and G6 is four
as described above, each of the groups G1, G2, G3, G4,
G5, and G6 includes four of the ground contacts 300 and
six of the signal contacts 400. However, the present in-
vention is not limited thereto. The contacts 250 should
be grouped into one or more groups, provided that each
group includes the ground contacts 300 and one or more
of the signal contacts 400 which are arranged in the pitch
direction. For example, the contacts 250 may be grouped
into four groups G1, G2, G3, and G4 such as a first mod-
ification of the contacts 250 and the ground members
500 shown in Fig. 13. Additionally, the contacts 250 may
be grouped into three groups G1, G2, and G3 such as a
second modification of the contacts 250 and the ground
members 500 shown in Fig. 14.
[0055] Referring to Fig. 12, the contacts 250 of each
of the groups G1, G2, G3, G4, G5, and G6 are arranged
in differential pairs consisting of G-S-S-G-S-S-G-S-S-G
configuration, where "G" is the ground contact 300 and
"S" is the signal contact 400.
[0056] As shown in Fig. 18, each of the signal contacts
400 is a spring contact. Each of the signal contacts 400
has a fixed portion 410, a first held portion 420, a third
held portion 430, a coupling portion 440, an extending
portion 460 and a contact portion 470.
[0057] As shown in Fig. 4, the fixed portion 410 of the
present embodiment is fixed to the circuit board 700 by
soldering or the like when the floating connector 100 is
mounted on the circuit board 700. The fixed portion 410
extends outward in the width direction from the third held
portion 430. The fixed portion 410 defines an outer end
of the signal contact 400 in the width direction.
[0058] As shown in Fig. 9, the first held portion 420 of
the present embodiment extends upward in the up-down
direction. The first held portion 420 is held by the first
holding portion 202. More specifically, the first held por-
tion 420 is press-fit into the first holding portion 202. As
shown in Fig. 15, the first held portion 420 has protrusions
422 each protruding outward in the pitch direction. Re-
ferring to Figs. 9 and 15, the protrusion 422 bites into the
inner wall of the ditch of the first holding portion 202. Even
during the floating action of the movable housing 200,
the first held portion 420 is not deformed and is immov-
able relative to the ground member 500.
[0059] As shown in Fig. 9, the third held portion 430 of
the present embodiment extends upward in the up-down
direction from the fixed portion 410. The third held portion
430 is held by the third holding portion 226. More specif-
ically, the third held portion 430 is press-fit into the third
holding portion 226. As shown in Fig. 15, the third held
portion 430 has protrusions 432 each protruding outward
in the pitch direction. Referring to Figs. 9 and 15, the
protrusion 432 bites into the inner wall of the third holding
portion 226.
[0060] As shown in Fig. 9, the coupling portion 440 of
the present embodiment couples the fixed portion 410
and the first held portion 420 with each other. The cou-

pling portion 440 is resiliently deformable. The movable
housing 200 is movable within the predetermined range
PA in the plane perpendicular to the up-down direction
by the resilient deformation of the coupling portion 440.
The coupling portion 440 has a first portion 442, a second
portion 446 and a connecting portion 448. However, the
present invention is not limited thereto. The coupling por-
tion 440 should have at least the first portion 442 and the
second portion 446.
[0061] As shown in Fig. 9, the first portion 442 of the
present embodiment extends downward in the up-down
direction from the first held portion 420. The first portion
442 is positioned in the vicinity of the first held portion
420. Thus, even during the floating action of the movable
housing 200, the first portion 442 is hardly deformed and
is substantially immovable relative to the ground member
500.
[0062] As shown in Fig. 9, the second portion 446 of
the present embodiment extends in the width direction
perpendicular to the up-down direction from a lower end
443 of the first portion 442. More specifically, the second
portion 446 extends outward in the width direction from
the lower end 443 of the first portion 442. The second
portion 446 is positioned around the first held portion 420.
Thus, the second portion 446 is hardly deformed even
during the floating action of the movable housing 200.
[0063] As shown in Fig. 9, the connecting portion 448
of the present embodiment connects the second portion
446 and the fixed portion 410 with each other. An upper
end of the connecting portion 448 is positioned above
the first held portion 420.
[0064] As shown in Fig. 9, the extending portion 460
of the present embodiment extends upward in the up-
down direction from the first held portion 420. The ex-
tending portion 460 is resiliently deformable. The extend-
ing portion 460 is positioned in the accommodating por-
tion 208. The extending portion 460 is positioned above
the bottom portion 201 in the up-down direction.
[0065] As shown in Fig. 4, the contact portion 470 of
the present embodiment is brought into contact with the
mating contact portion 610 when the floating connector
100 is mated with the mating connector 600. More spe-
cifically, when the floating connector 100 is mated with
the mating connector 600, the contact portion 470 is
brought into contact with the mating contact portion 610
at two points. The contact portion 470 is positioned in the
accommodating portion 208. The contact portion 470 is
supported by the extending portion 460. Since the ex-
tending portion 460 is resiliently deformable as describe
above, the contact portion 470 is movable in the width
direction.
[0066] As shown in Fig. 9, each of the ground members
500 of the present embodiment is attached to the mov-
able housing 200. A method of attaching the ground
member 500 to the movable housing 200 is described
later. In the present embodiment, none of the ground
members 500 is attached to the fixed housing 220. In
other words, each of the ground members 500 is attached
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only to the movable housing 200.
[0067] As understood from Figs. 11 and 20, each of
the ground members 500 is distinct and separated from
any of the ground contacts 300.
[0068] As shown in Fig. 12, in the present embodiment,
the number of the ground members 500 is six which is
same as the number of the groups G1, G2, G3, G4, G5,
and G6 of the ground contacts 300. The groups G1, G2,
G3, G4, G5, and G6 of the ground contacts 300 corre-
spond to the ground members 500, respectively. In other
words, the groups G1, G2, G3, G4, G5, and G6 of the
contacts 250 correspond to the ground members 500,
respectively. However, the present invention is not limit-
ed thereto. Specifically, as shown in the first modification
of Fig. 13, the correspondence of the ground contacts
300 to the ground members 500 may be modified so that
the four groups G1, G2, G3, and G4 of the ground con-
tacts 300 correspond to four of the ground members 500,
respectively. Additionally, as shown in the second mod-
ification of Fig. 14, the correspondence of the ground
contacts 300 to the ground members 500 may be mod-
ified so that the three groups G1, G2, and G3 of the
ground contacts 300 correspond to three of the ground
members 500, respectively. In other words, the number
of the groups of the ground contacts 300 should be same
as the number of the ground members 500.
[0069] As described above, each of the ground mem-
bers 500 of the present embodiment is distinct and sep-
arated from any of the ground contacts 300. If groupings
of the ground contacts 300 are modified in an assumption
where the ground members 500 and the ground contacts
300 be integrally formed with each other to form a single
piece, the whole of the single piece must be modified in
accordance with the modified groupings of the ground
contacts 300. On the contrary, if the groupings of the
ground contacts 300 are modified in the floating connec-
tor 100 of the present embodiment, the floating connector
100 can manage the modified groupings of the ground
contacts 300 by modifying only the ground members 500.
[0070] As shown in Fig. 21, the ground member 500
of the present embodiment has a plurality of ground con-
tact portions 510, a plurality of supporting portions 520,
a plurality of guide portions 525, a ground coupling por-
tion 530, a plurality of extending portions 535, a plurality
of protruding plate portions 538 and a plurality of second
held portions 540. However, the present invention is not
limited thereto. The number of the second held portion
540 may be one.
[0071] As shown in Fig. 12, the ground contact portions
510 of the present embodiment correspond to the ground
contacts 300, respectively. The ground contact portions
510 of each of the ground members 500 are brought into
contact with the ground contacts 300, respectively, of the
corresponding group G1, G2, G3, G4, G5, G6. Referring
to Fig. 10, each of the ground contact portions 510 is
brought into contact with the corresponding ground con-
tact 300 even when the movable housing 200 is moved
within the predetermined range PA. The ground contact

portion 510 is positioned at an upper end of the support-
ing portion 520 in the up-down direction. The ground con-
tact portion 510 is positioned at the same position as the
corresponding ground contact 300 in the pitch direction.
The ground contact portion 510 is brought into contact
with the first held portion 320. However, the present in-
vention is not limited thereto. The ground contact portion
510 should be brought into contact with the first held por-
tion 320 or with the first portion 342. As described above,
the first held portion 320 is not deformed and is immov-
able relative to the ground member 500. Additionally, as
described above, the first portion 342 is hardly deformed
and is substantially immovable relative to the ground
member 500. Thus, by arranging the ground contact por-
tion 510 to be brought into contact with the first held por-
tion 320 or with the first portion 342, the ground contact
portion 510 can be brought into reliable contact with the
ground contact 300 even during the floating action of the
movable housing 200.
[0072] As shown in Figs. 20 and 21, each of the sup-
porting portions 520 of the present embodiment is bent
from the ground coupling portion 530 to extend outward
in the width direction, and is then bent to extend upward
in the up-down direction. Each of the supporting portions
520 is resiliently deformable independently of each other.
The supporting portion 520 supports the ground contact
portion 510. More specifically, the supporting portions
520 correspond to the ground contact portions 510, re-
spectively. Each of the supporting portions 520 supports
the corresponding ground contact portion 510. The sup-
porting portion 520 defines a lower end of the ground
member 500.
[0073] As described above, each of the ground contact
portions 510 of the single ground member 500 is sup-
ported by the corresponding supporting portion 520
which is resiliently deformable independently of each oth-
er. Thus, each of the ground contact portions 510 can be
brought into reliable and stable contact with the corre-
sponding ground contact 300 even when the movable
housing 200 is moved within the predetermined range
PA.
[0074] As shown in Fig. 21, the guide portions 525 of
the present embodiment correspond to the supporting
portions 520, respectively. As shown in Fig. 24, each of
the guide portions 525 extends upward in the up-down
direction and inward in the width direction from an upper
end of the corresponding supporting portion 520.
[0075] As shown in Fig. 20, the ground coupling portion
530 of the present embodiment has a flat-plate shape
intersecting with the width direction. The ground coupling
portion 530 extends long in the pitch direction. The
ground coupling portion 530 couples the supporting por-
tions 520 with each other.
[0076] As shown in Fig. 21, each of the extending por-
tions 535 of the present embodiment extends upward
from the ground coupling portion 530. Two of the extend-
ing portions 535 are positioned between the supporting
portions 520 in the pitch direction. As shown in Fig. 9,
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the extending portion 535 is positioned in the inserting
hole 203. The extending portion 535 is positioned out-
ward of the flat surface 2036 of the inserting hole 203 in
the width direction. The extending portion 535 is brought
into contact with the flat surface 2036 of the inserting hole
203 in the width direction. The extending portion 535 is
positioned at the same position as the signal contact 400
in the pitch direction. Referring to Fig. 21, the extending
portion 535 has two side surfaces 5352.
[0077] As shown in Fig. 21, each of the side surfaces
5352 of the present embodiment is a plane intersecting
with the pitch direction. The side surfaces 5352 define
opposite outside ends, respectively, of the extending por-
tion 535 in the pitch direction. Referring to Figs. 9 and
21, the side surface 5352 faces the wall surface 2032 in
the pitch direction. More specifically, the side surface
5352, which is positioned at a positive Y-side of the ex-
tending portion 535, faces the wall surface 2032, which
is positioned at a positive Y-side of the inserting hole 203,
in the pitch direction. Similarly, the side surface 5352,
which is positioned at a negative Y-side of the extending
portion 535, faces the wall surface 2032, which is posi-
tioned at a negative Y-side of the inserting hole 203, in
the pitch direction.
[0078] As shown in Fig. 20, each of the protruding plate
portions 538 of the present embodiment has a flat-plate
shape intersecting with the width direction. Each of the
protruding plate portions 538 extends upward from the
ground coupling portion 530. As understood from Figs.
20 and 22, the protruding plate portion 538 is positioned
at the same position as the ground contact portion 510
in the pitch direction. The protruding plate portion 538 is
positioned at the same position as the supporting portion
520 in the pitch direction. As shown in Fig. 10, the pro-
truding plate portion 538 is brought into contact with the
flat surface 2036 of the inserting hole 203 in the width
direction.
[0079] As shown in Figs. 20 and 21, the second held
portions 540 of the present embodiment correspond to
the extending portions 535, respectively. Each of the sec-
ond held portions 540 extends upward from the corre-
sponding extending portion 535, and is then bent to ex-
tend downward. The second held portion 540 is provided
between the supporting portions 520 in the pitch direction
perpendicular to the up-down direction. More specifically,
the second held portions 540, which correspond to the
two extending portions 535, respectively, are positioned
between the supporting portions 520 in the pitch direc-
tion. Referring to Fig. 9, the second held portion 540 is
positioned at the same position as the signal contact 400
in the pitch direction. The second held portion 540 is po-
sitioned in the inserting hole 203. The second held portion
540 is held by the second holding portion 204. More spe-
cifically, the second held portions 540 correspond to the
second holding portions 204, respectively, and each of
the second held portions 540 is held by the second hold-
ing portion 204 corresponding thereto. In other words,
the second holding portion 204 is provided to correspond

to the second held portion 540. The second held portion
540 is engaged with the second holding portion 204.
However, the present invention is not limited thereto. The
second held portion 540 may be press-fit into the second
holding portion 204.
[0080] As shown in Figs. 20 and 21, the second held
portion 540 has two side surfaces 542 and a lower sur-
face 544.
[0081] As shown in Figs. 20 and 21, each of the side
surfaces 542 of the present embodiment is a plane inter-
secting with the pitch direction. The side surfaces 542
define opposite outside ends, respectively, of the second
held portion 540 in the pitch direction. Referring to Figs.
5 and 24, the side surface 542 faces the side wall 2042
of the second holding portion 204 in the pitch direction.
More specifically, the side surface 542, which is posi-
tioned at a positive Y-side of the second held portion 540,
faces the side wall 2042, which is positioned at a positive
Y-side of the corresponding second holding portion 204,
in the pitch direction. Similarly, the side surface 542,
which is positioned at a negative Y-side of the second
held portion 540, faces the side wall 2042, which is po-
sitioned at a negative Y-side of the corresponding second
holding portion 204, in the pitch direction.
[0082] As shown in Fig. 24, the lower surface 544 of
the present embodiment is a surface which faces down-
ward in the up-down direction. The lower surface 544 is
positioned at an outer end of the ground member 500 in
the width direction. As shown in Fig. 9, the lower surface
544 faces the bottom surface 2044 of the second holding
portion 204 in the up-down direction. More specifically,
the lower surface 544 of the second held portion 540
faces the bottom surface 2044 of the corresponding sec-
ond holding portion 204 in the up-down direction.
[0083] As described above, the side surface 542 of the
second held portion 540 faces the side wall 2042 of the
second holding portion 204 in the pitch direction. In other
words, movement of the ground member 500 in the pitch
direction is regulated by the side surfaces 542 of the sec-
ond held portion 540. Thus, the ground contact portion
510 can be brought into reliable contact with the ground
contact 300 while prevented from being misaligned rel-
ative to the ground contact 300 in the pitch direction.

(A method of attaching the ground member to the mov-
able housing)

[0084] Hereinafter, description will be made in detail
about a method of attaching the ground member 500 to
the movable housing 200.
[0085] First, referring to Figs. 25, 26 and 27, the ground
member 500 is arranged below the movable housing 200
to which the contacts 250 are pre-attached. At this time,
the second held portion 540 of the ground member 500
is positioned just below one of the inserting holes 203 of
the movable housing 200 while the guide portion 525 of
the ground member 500 is positioned just below another
of the inserting holes 203 of the movable housing 200.
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[0086] After that, the ground member 500 is moved
upward relative to the movable housing 200. Then, the
guide portion 525 of the ground member 500 is brought
into contact with the lower end 343 (see Fig. 16) of the
coupling portion 340 of the ground contact 300.
[0087] When upward force is applied to the ground
member 500 in this state, the second held portion 540 is
inserted into the one of the inserting holes 203 while the
supporting portion 520 is inserted into the another of the
inserting holes 203. Thus, the ground member 500 re-
sults in a state shown in each of Figs. 29 and 30.
[0088] At this time, the ground contact portion 510 of
the ground member 500 is in contact with the first held
portion 320 of the ground contact 300 while the support-
ing portion 520 of the ground member 500 is resiliently
deformed inward in the width direction. Additionally, at
this time, the second held portion 540 of the ground mem-
ber 500 is in contact with the oblique surface 2034 of the
inserting hole 203 of the movable housing 200 while the
wall surface 2032 of the inserting hole 203 is positioned
outward of the side surface 542 of the second held portion
540 in the pitch direction.
[0089] After that, the upward force is further applied to
the ground member 500. Then, the second held portion
540 of the ground member 500 rides over the flat surface
2036 of the inserting hole 203 and is accommodated in
the second holding portion 204. In other words, the
ground member 500 results in a state shown in each of
Fig. 9 and 10. Thus, the ground member 500 is attached
to the movable housing 200.
[0090] As described above, the movable housing 200
of the present embodiment has the wall surface 2032
and the side wall 2042 which are flush with each other.
Thus, when the second held portion 540 of the ground
member 500 is inserted into the inserting hole 203, the
ground contact portion 510 can be accurately arranged
relative to the corresponding ground contact 300 while
prevented from being misaligned from the corresponding
ground contact 300 in the pitch direction.
[0091] As described above, the inserting holes 203 of
the present embodiment have shapes same as each oth-
er. Thus, the second held portion 540 of the ground mem-
ber 500 can be held by the second holding portion 204
of the inserting hole 203 even if the second held portion
540 of the ground member 500 is inserted into any one
of the inserting holes 203.
[0092] As described above, the floating connector 100
of the present embodiment comprises the fixed housing
220 which holds the contacts 250, the present invention
is not limited thereto. Specifically, the floating connector
100, instead of comprising the fixed housing 220, may
comprise a locator which does not hold the contacts 250
and which arranges the contacts 250 in the pitch direc-
tion. In the floating connector 100 comprising the locator,
the locator can position the contacts 250 in the pitch di-
rection when the contacts 250 are fixed to the circuit
board 700 by soldering or the like. The locator, which
does not hold the contacts 250, is required to have a

strength less than a strength of the fixed housing 220
having the third holding portions 226 which hold the con-
tacts 250. Thus, the locator can be downsized as com-
pared with the fixed housing 220, and the whole of the
floating connector 100 with the locator can be downsized.
[0093] While the first embodiment of the present inven-
tion is described above, the present embodiment may be
modified as follows.

(first modification)

[0094] As shown in Figs. 31 and 32, a floating connec-
tor 100A according to a first modification comprises a
movable housing 200, a fixed housing 220A, a plurality
of contacts 250A and a plurality of ground members 500.
Components of the floating connector 100A other than
the fixed housing 220A and the contacts 250A have struc-
tures same as those of the first embodiment. Accordingly,
a detailed description thereabout is omitted.
[0095] Referring to Figs. 31 and 32, the fixed housing
220A of the preset modification is made of insulator. Spe-
cifically, the fixed housing 220A has a substantially rec-
tangular tube shape extending in the up-down direction.
The fixed housing 220A is positioned below the movable
housing 200 in the up-down direction. More specifically,
an upper end of the fixed housing 220A is positioned
below a lower end of the movable housing 200. The fixed
housing 220A has a plurality of third holding portions
226A.
[0096] Referring to Fig. 31, the third holding portions
226A of the present modification correspond to the con-
tacts 250A, respectively. Each of the third holding por-
tions 226A is a hole piercing the fixed housing 220A.
Each of the third holding portions 226A is positioned
around an outer end of the fixed housing 220A in the
width direction. Each of the third holding portions 226A
has two inner walls each facing inward in the pitch direc-
tion.
[0097] Referring to Figs. 31 and 32, each of the con-
tacts 250A of the present modification is made of metal.
The contacts 250A have shapes same as each other.
The contacts 250A include a plurality of ground contacts
300A and a plurality of signal contacts 400A. However,
the present invention is not limited thereto. The number
of the signal contact 400A, which is included in the con-
tacts 250A, may be one. In other words, the contacts
250A should include the plurality of ground contacts 300A
and at least one signal contact 400A.
[0098] As shown in Fig. 31, each of the ground contacts
300A has a fixed portion 310, a first held portion 320, a
third held portion 330, a coupling portion 340A, an ex-
tending portion 360 and a contact portion 370. Compo-
nents of the ground contact 300A other than the coupling
portion 340A have structures same as those of the
ground contact 300 of the first embodiment. Accordingly,
a detailed description thereabout is omitted.
[0099] As shown in Fig. 31, the coupling portion 340A
of the present modification couples the fixed portion 310
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and the first held portion 320 with each other. The cou-
pling portion 340A is resiliently deformable. The movable
housing 200 is movable within a predetermined range
(not shown) in the plane perpendicular to the up-down
direction by the resilient deformation of the coupling por-
tion 340A.
[0100] As shown in Fig. 31, the coupling portion 340A
has a first portion 342, a second portion 346 and a con-
necting portion 348A.
[0101] As shown in Fig. 31, the first portion 342 of the
present modification extends downward in the up-down
direction from the first held portion 320. A lower end 343
of the first portion 342 is positioned below the upper end
of the fixed housing 220A. The lower end 343 of the first
portion 342 is positioned below the movable housing 200
in the up-down direction.
[0102] As shown in Fig. 31, the second portion 346 of
the present modification extends in the width direction
perpendicular to the up-down direction from the lower
end 343 of the first portion 342. More specifically, the
second portion 346 extends outward in the width direction
from the lower end 343 of the first portion 342. The second
portion 346 is positioned below the movable housing 200
in the up-down direction.
[0103] As shown in Fig. 31, the connecting portion
348A of the present modification connects the second
portion 346 and the fixed portion 310 with each other.
The connecting portion 348A extends downward in the
up-down direction. More specifically, the connecting por-
tion 348A extends downward from the second portion
346, and is bent to extend outward in the width direction,
and is further bent to extend downward. The connecting
portion 348A is positioned below the first held portion 320
in the up-down direction.
[0104] Referring to Fig. 32, the signal contact 400A of
the present modification has a shape same as a shape
of the ground contact 300A. Each of the signal contacts
400A has a fixed portion 410, a first held portion (not
shown), a third held portion (not shown), a coupling por-
tion (not shown), an extending portion (not shown) and
a contact portion 470. The fixed portion 410, the first held
portion (not shown), the third held portion (not shown),
the coupling portion (not shown), the extending portion
(not shown) and the contact portion 470 of the signal
contact 400A have structures same as those of the fixed
portion 310, the first held portion 320, the third held por-
tion 330, the coupling portion 340A, the extending portion
360 and the contact portion 370 of the ground contact
300A. Accordingly, a detailed description thereabout is
omitted.

(second modification)

[0105] As shown in Fig. 33, a floating connector 100B
according to a second modification comprises a movable
housing 200B, a fixed housing 220, a plurality of contacts
250 and a plurality of ground members 500B. Compo-
nents of the floating connector 100B other than the mov-

able housing 200B and the ground member 500B have
structures same as those of the first embodiment. Ac-
cordingly, a detailed description thereabout is omitted.
[0106] Referring to Fig. 33, the movable housing 200B
of the preset modification is made of insulator. The mov-
able housing 200B has a surrounding portion 206B, an
accommodating portion 208 and a bottom portion 201.
Components of the movable housing 200B other than
the surrounding portion 206B have structures same as
those of the first embodiment. Accordingly, a detailed
description thereabout is omitted.
[0107] As shown in Fig. 33, the surrounding portion
206B of the present modification has a substantially rec-
tangular tube shape extending in the up-down direction.
The surrounding portion 206B has second holding por-
tions 204B. Each of the second holding portions 204B is
positioned at a lower end of the surrounding portion 206B.
[0108] Referring to Fig. 33, each of the second holding
portions 204B of the present modification consists of two
ditches each extending in the up-down direction. Each
of the ditches of the second holding portion 204B has an
inner wall which faces inward in the pitch direction.
[0109] Referring to Fig. 33, each of the ground mem-
bers 500B of the present modification has a plurality of
ground contact portions 510B, a plurality of supporting
portions 520B, a ground coupling portion (not shown)
and a plurality of second held portions 540B.
[0110] As shown in Fig. 33, the ground contact portion
510B of the present modification faces downward in the
up-down direction. The ground contact portion 510B is
brought into contact with a second portion 346 of a ground
contact 300. More specifically, the ground contact portion
510B is brought into contact the second portion 346 from
above. Thus, even during floating action of the movable
housing 200B, the ground contact portion 510B can be
brought into contact with the aforementioned hardly de-
formable part of the ground contact 300, namely, the sec-
ond portion 346.
[0111] As shown in Fig. 33, the supporting portion
520B of the present modification extends downward. The
supporting portion 520B has an upper portion 522B and
a lower portion 524B. The upper portion 522B extends
downward in the up-down direction and inward in the
width direction. The lower portion 524B is bent from the
upper portion 522B to extend downward in the up-down
direction and outward in the width direction. The ground
contact portion 510B is positioned around an outer end
of the lower portion 524B in the width direction.
[0112] As shown in Fig. 33, the second held portion
540B of the present modification defines an upper end
of the ground member 500. The second held portion 540B
is held by the second holding portion 204B. More specif-
ically, the second held portion 540B is press-fit into the
second holding portion 204B. The second held portions
540B are coupled with each other by the ground coupling
portion which is not shown in the figure.
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[Second embodiment]

[0113] Referring to Figs. 34 and 35, a connector as-
sembly (not shown) according to a second embodiment
of the present invention comprises a mating connector
(not shown) and a floating connector 100C. The mating
connector of the present embodiment has a structure
similar to that of the mating connector 600 (see Fig. 1)
according to the aforementioned first embodiment. Ac-
cordingly, a detailed description thereabout is omitted.
[0114] As shown in Figs. 34 and 35, the floating con-
nector 100C of the present embodiment has a structure
similar to that of the floating connector 100 (see Fig. 1)
according to the aforementioned first embodiment. Com-
ponents of the floating connector 100C shown in Figs.
34 and 35 which are same as those of the floating con-
nector 100 of the first embodiment are referred by using
reference signs same as those of the floating connector
100 of the first embodiment. As for directions and orien-
tations in the present embodiment, expressions same as
those of the first embodiment will be used hereinbelow.
[0115] As shown in Figs. 34 and 35, the floating con-
nector 100C of the present embodiment comprises a
movable housing 200, a fixed housing 220C, a plurality
of contacts 250C and a plurality of ground members
500C. However, the present invention is not limited there-
to. Specifically, the number of the ground member 500C
may be one. In other words, the floating connector 100C
should comprise the movable housing 200, the fixed
housing 220C, the plurality of contacts 250C and at least
one ground member 500C. The movable housing 200 of
the present embodiment has a structure same as that of
the movable housing 200 of the first embodiment. Ac-
cordingly, a detailed description thereabout is omitted.
[0116] As shown in Fig. 34, the fixed housing 220C of
the present embodiment has second holding portions
224 and third holding portions 226.
[0117] As shown in Fig. 34, each of the contacts 250C
of the present embodiment is made of metal. The con-
tacts 250C include a plurality of ground contacts 300C
and a plurality of signal contacts 400. However, the
present invention is not limited thereto. The number of
the signal contact 400, which is included in the contacts
250C, may be one. In other words, the contacts 250C
should include the plurality of ground contacts 300C and
at least one signal contact 400.
[0118] As shown in Fig. 34, each of the ground contacts
300C of the present embodiment has a fixed portion 310,
a first held portion 320, a third held portion 330, a de-
formable portion 350, an extending portion 360 and a
contact portion 370. Components of the ground contact
300C of the present embodiment other than the deform-
able portion 350 have structures same as those of the
ground contact 300 of the first embodiment. Accordingly,
a detailed description thereabout is omitted.
[0119] As shown in Fig. 34, the deformable portion 350
of the present embodiment couples the first held portion
320 and the third held portion 330 with each other. The

deformable portion 350 is resiliently deformable. The
movable housing 200 is movable within a predetermined
range PA in the plane perpendicular to the up-down di-
rection by the resilient deformation of the deformable por-
tion 350.
[0120] As shown in Fig. 34, the deformable portion 350
has a first portion 352, a second portion 356 and a con-
necting portion 358. However, the present invention is
not limited thereto. The deformable portion 350 should
have at least the first portion 352 and the second portion
356.
[0121] As shown in Fig. 34, the first portion 352 of the
present embodiment extends downward in the up-down
direction from the first held portion 320. The first portion
352 is positioned in the vicinity of the first held portion
320. Accordingly, even during floating action of the mov-
able housing 200, the first portion 352 is hardly deformed
and is substantially immovable relative to the ground
member 500C.
[0122] As shown in Fig. 34, the second portion 356 of
the present embodiment extends in the width direction
perpendicular to the up-down direction from a lower end
353 of the first portion 352. More specifically, the second
portion 356 extends outward in the width direction from
the lower end 353 of the first portion 352. The second
portion 356 is positioned around the first held portion 320.
Accordingly, the second portion 356 is hardly deformed
even during the floating action of the movable housing
200.
[0123] As shown in Fig. 34, the connecting portion 358
of the present embodiment couples the second portion
356 and the third held portion 330 with each other. An
upper end of the connecting portion 358 is positioned
above the first held portion 320.
[0124] As shown in Fig. 34, each of the ground mem-
bers 500C of the present embodiment is attached to the
fixed housing 220C. In the present embodiment, none of
the ground members 500C is attached to the movable
housing 200. In other words, each of the ground members
500C is attached only to the fixed housing 220C.
[0125] Referring to Figs. 34 and 35, each of the ground
members 500C has a plurality of ground contact portions
510C, a plurality of supporting portions 520C, a ground
coupling portion 530C and second held portions 540C.
[0126] Referring to Fig. 34, the ground contact portions
510C of the present embodiment correspond to the
ground contacts 300C, respectively. Each of the ground
contact portions 510C is brought into contact with the
corresponding ground contact 300C even when the mov-
able housing 200 is moved within the predetermined
range PA. The ground contact portion 51 0C is brought
into contact with the second portion 356.
[0127] Referring to Figs. 34 and 35, the supporting por-
tions 520C of the present embodiment support the
ground contact portions 510C, respectively. Each of the
supporting portions 520C extends upward in the up-down
direction and inward in the width direction from the ground
coupling portion 530C.

21 22 



EP 3 916 925 A2

13

5

10

15

20

25

30

35

40

45

50

55

[0128] Referring to Figs. 34 and 35, the ground cou-
pling portion 530C of the present embodiment couples
the supporting portions 520C with each other.
[0129] As shown in Fig. 34, the second held portion
540C of the present embodiment is held by the second
holding portion 224.
[0130] Although the specific explanation about the
present invention is made above referring to the embod-
iments, the present invention is not limited thereto and
is susceptible to various modifications and alternative
forms. In addition, the above embodiments and variations
may also be combined.
[0131] Although each of the ground contact 300 and
the signal contact 400 is the spring contact while the ex-
tending portion 360, 460 is resiliently deformable, the
present invention is not limited thereto. Specifically, the
ground contact 300 may be a blade contact or a pin con-
tact. Similarly, the signal contact 400 may be a blade
contact or a pin contact. From a point of view of contact
reliability, the ground contact 300 and the signal contact
400 of the present embodiment are, however, preferable
because each of the ground contact 300 and the signal
contact 400 of the present embodiment can be brought
into contact with the mating contact portion 610 at the
two points when the floating connector 100 is mated with
the mating connector 600, as described above.
[0132] While there has been described what is be-
lieved to be the preferred embodiment of the invention,
those skilled in the art will recognize that other and further
modifications may be made thereto without departing
from the spirit of the invention, and it is intended to claim
all such embodiments that fall within the true scope of
the invention.

Claims

1. A floating connector used in a state where the floating
connector is mounted on a circuit board, the floating
connector being mateable with and removable from
a mating connector along an up-down direction,
wherein:

the mating connector has a mating contact por-
tion;
the floating connector comprises a movable
housing, a plurality of contacts and at least one
ground member;
the movable housing has a first holding portion
and a second holding portion;
each of the contacts has a fixed portion, a first
held portion, a coupling portion, an extending
portion and a contact portion;
the fixed portion is fixed to the circuit board when
the floating connector is mounted on the circuit
board;
the first held portion is held by the first holding
portion;

the coupling portion couples the fixed portion
and the first held portion with each other;
the coupling portion is resiliently deformable;
the movable housing is movable within a prede-
termined range in a plane perpendicular to the
up-down direction by the resilient deformation;
the extending portion extends upward in the up-
down direction from the first held portion;
the contact portion is brought into contact with
the mating contact portion when the floating con-
nector is mated with the mating connector;
the contact portion is supported by the extending
portion;
the contacts include a plurality of ground con-
tacts and a signal contact;
the ground member has a plurality of ground
contact portions, a plurality of supporting por-
tions, a ground coupling portion and a second
held portion;
the ground contact portions correspond to the
ground contacts, respectively;
each of the ground contact portions is brought
into contact with the corresponding ground con-
tact even when the movable housing is moved
within the predetermined range;
the supporting portions support the ground con-
tact portions, respectively;
the ground coupling portion couples the support-
ing portions with each other; and
the second held portion is held by the second
holding portion.

2. A floating connector used in a state where the floating
connector is mounted on a circuit board, the floating
connector being mateable with and removable from
a mating connector along an up-down direction,
wherein:

the mating connector has a mating contact por-
tion;
the floating connector comprises a movable
housing, a fixed housing, a plurality of contacts
and at least one ground member;
the movable housing has a first holding portion;
the fixed housing has a second holding portion
and a third holding portion;
each of the contacts has a fixed portion, a first
held portion, a third held portion, a deformable
portion, an extending portion and a contact por-
tion;
the fixed portion is fixed to the circuit board when
the floating connector is mounted on the circuit
board;
the first held portion is held by the first holding
portion;
the third held portion is held by the third holding
portion;
the deformable portion couples the first held por-
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tion and the third held portion with each other;
the deformable portion is resiliently deformable;
the movable housing is movable within a prede-
termined range in a plane perpendicular to the
up-down direction by the resilient deformation;
the extending portion extends upward in the up-
down direction from the first held portion;
the contact portion is brought into contact with
the mating contact portion when the floating con-
nector is mated with the mating connector;
the contact portion is supported by the extending
portion;
the contacts include a plurality of ground con-
tacts and a signal contact;
the ground member has a plurality of ground
contact portions, a plurality of supporting por-
tions, a ground coupling portion and a second
held portion;
the ground contact portions correspond to the
ground contacts, respectively;
each of the ground contact portions is brought
into contact with the corresponding ground con-
tact even when the movable housing is moved
within the predetermined range;
the supporting portions support the ground con-
tact portions, respectively;
the ground coupling portion couples the support-
ing portions with each other; and
the second held portion is held by the second
holding portion.

3. The floating connector as recited in claim 1, wherein:

the coupling portion has a first portion;
the first portion extends downward in the up-
down direction from the first held portion; and
the ground contact portion is brought into con-
tact with the first held portion or with the first
portion.

4. The floating connector as recited in claim 1, wherein:

the coupling portion has at least a first portion
and a second portion;
the first portion extends downward in the up-
down direction from the first held portion;
the first portion has a lower end in the up-down
direction;
the second portion extends in a width direction
perpendicular to the up-down direction from the
lower end of the first portion; and
the ground contact portion is brought into con-
tact with the second portion.

5. The floating connector as recited in claim 2, wherein:

the deformable portion has at least a first portion
and a second portion;

the first portion extends downward in the up-
down direction from the first held portion;
the first portion has a lower end in the up-down
direction;
the second portion extends in a width direction
perpendicular to the up-down direction from the
lower end of the first portion; and
the ground contact portion is brought into con-
tact with the second portion.

6. The floating connector as recited in one of claims 1
to 5, wherein:

the second held portion is provided between the
supporting portions in a pitch direction perpen-
dicular to the up-down direction; and
the second holding portion is provided to corre-
spond to the second held portion.

7. The floating connector as recited in one of claims 1
to 6, wherein:

the floating connector comprises a plurality of
the ground members;
the ground contacts are grouped into a plurality
of groups;
the groups correspond to the ground members,
respectively; and
the ground contact portion of each of the ground
members is brought into contact with the ground
contact of the corresponding group.
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