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(57) A connector (4) is floatably mounted to a panel
(6) which has a cutout (44) receiving the connector
therethrough. In the unmated condition, the mating face
(16) of the connector is biased away from the panel (6)
by a spring (30), and widened portions (50) of the con-
nector are received in complementary recesses (52) of
the panel cutout. The engagement of the widened por-
tions (50) in the recesses (52) centers the connector (4)
with respect to the panel cutout. During coupling with a
complementary connector (8), the first connector (4) is
biased in the mating direction (M) such that the widened
portions (50) disengage from the complementary
recesses (52) thereby allowing floating movement of the
first connector (4) with respect to panel (6), in the plane
orthogonal to the mating direction (M).
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Description

[0001] This invention relates to an electrical connector
assembly comprising a first connector and a second
connector matable therewith, the assembly floatably
mounted with respect to a device such as a panel to
enable adjustment of positional tolerances during cou-
pling.

[0002] European Patent 371835, and German Patent
DE 3903839, disclose connectors floatably mountable
to a panel or support in order to adjust for tolerances in
the relative position between connectors to be coupled.
In DE 3903839, the connector compensates for angular
misalignment in addition to translational misalignment.
Adjustment for misalignment is typically required when
the connectors are mounted on devices that are assem-
bled together, whereby connector coupling occurs auto-
matically. The devices may be relatively large with
respect to the connectors, an example of a potential
application being the assembly of automobile body or
component parts, such as an automobile chassis to an
automobile body or a seat to the bodywork. Assembly of
such devices require particularly large absorption of
positional tolerances.

[0003] Inthe prior art, it is typical to have a connector
with a funnel shaped entry at the mating face for guiding
the mating connector. The funnel shaped mating face
increases the cross-sectional size of the connector. The
larger the required tolerance adjustment, the larger the
cross-section. In order to minimise the size of the con-
nector for a given tolerance, it is important to centre the
connector on the panel or structure on which it is floata-
bly mounted. In EP 371835 this is achieved by providing
elastic foam pads between the connector and panel cut-
out. Other conventional connectors typically have elas-
tic arms between the connector and panel cutout. A
problem with conventional floatable connectors is that
the elastic centering means limit floatability of the con-
nector in the direction of coupling and may be damaged
after a few mating cycles or otherwise, possible leading
to damage of the connector assembly when coupling.
[0004] When assembling large devices, misposition-
ing in the direction of coupling may be quite large. Prior
art connector assemblies, such as shown in DE
3903839 do not have the ability to adjust for large toler-
ances in the mating direction. It would be desirable in
certain applications to have large tolerance absorption
in the connector mating direction.

[0005] Itis an object of this invention to provide a con-
nector assembly that enables adjustment to large posi-
tional tolerances in a reliable manner. It would be
advantageous to provide a connector assembly that
allows large positional adjustment in the direction of
coupling of the connectors and in a plane orthogonal
thereto, with respect to devices to which connectors of
the assembly are mounted. It would be advantageous to
provide a connector assembly that is compact, particu-
larly with respect to a cross-section taken perpendicu-
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larly to the connector mating direction.

[0006] Objects of this invention have been achieved by
providing the connector assembly according to claim 1.
Disclosed herein is a connector assembly comprising a
first connector for mating with a second connector in a
mating direction, each of the connectors mountable to a
support structure whereby the first connector is floata-
bly mountable on its support structure such that the first
connector is movable in a plane orthogonal to the mat-
ing direction, the connectors being provided with com-
plementary guide means for correctly guiding and
locating the connectors during mating, wherein the first
connector comprises centering members co-coopera-
ble with complementary centering members of the sup-
port structure such that the first connector is located in
a centre or neutral position (for example the centre of a
cavity or cutout of the support structure) when the first
and second connectors are unmated, the centering
members disengageable from the support structure
when the connector is biased in the mating direction
during mating of the second connector with the first con-
nector such that the first connector is floatable with
respect to the support structure in the orthogonal plane.
The assembly may further comprise a spring member
that biases the first connector in the mating direction
with respect to the support structure. When the first and
second connectors are unmated, the first connector is
resiliently biased into the unmated position where the
centering members between the first connector and
support structure co-operate to center the first connec-
tor. The first connector is provided with retention shoul-
ders that engage the support structure to retain the first
connector to the support structure in the unmated posi-
tion. The centering members of the first connector may
be provided on or as extensions of opposed faces of the
housing of the connector, in the form of enlargened por-
tions with guide tapers that are insertable into comple-
mentary cutouts in the support structure in a snug fit. As
the connector is biased from the unmated position in the
mating direction during coupling of the connectors, the
centering members move out of the complementary cut-
outs and allow floating movement of the connector
within the cutout. The first connector is thus accurately
centered with respect to the support structure in the
unmated position in a robust and reliable manner. In
addition, floatability of the connector in the mating direc-
tion is also provided.

[0007] Further advantageous aspects of this invention
are set forth in the claims, or will be apparent from the
following description and drawings.

[0008] An embodiment of this invention will now be
described by way of example with reference to the fig-
ures in which;

figure 1 is a perspective view of a connector assem-
bly according to this invention in the uncoupled
state;

figure 2 is a perspective view of the connector
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assembly in the coupled state;

figure 3 is a perspective view of the connector
assembly during initial coupling, viewed towards
the mating side of a panel;

figure 4 is a view similar to figure 3 of the assembly
in the fully coupled state;

figure 5 is a simplified cross-sectional view (without
showing the contacts) where the connectors of the
assembly are about to be coupled together;

figure 6 is a view similar to figure 5 showing the
connector assembly during initial coupling adjusting
for misalignment in the connectors;

figure 7 is a view similar to figure 6 showing the
connectors in the fully coupled state.

[0009] Referring to the figures, a connector assembly
2 comprises a first connector 4 mounted on a support
structure which in this embodiment is a panel 6, and a
second connector 8 matable in a mating direction (M)
with the first connector 4. The second connector may
also be mounted on a support structure (not shown).
The first connector 4 has an insulative housing 10
receiving electrical terminals in cavities 11 for mating
with complementary terminals mounted in a housing 12
of the second connector 8. The first connector housing
10 extends in the mating direction from a terminal
receiving face 14 to a mating face 16, and similarly the
second connector housing extends from a terminal
receiving face 18 to a mating face 20. The first connec-
tor housing 10 is further bounded by opposed side walls
22 and opposed end walls 24 to form an approximately
rectangular connector when considering a cross-sec-
tion orthogonal to the mating direction (M).

[0010] The first connector 4 is provided with mating
guide members 26 in the form of tapered or conical pro-
jections extending beyond the mating face 16 coopera-
ble with complementary mating guide members 28 of
the second connector in order to guide and locate the
connectors with respect to each other during mating,
thereby absorbing misalignment between the connec-
tors in a plane substantially orthogonal to the mating
direction (M). The mating guide members 26 and com-
plementary mating guide members 28 may have vari-
ous other shapes and constructions found in
conventional floating connectors. For example, the guid-
ing may be performed by simply providing a large funnel
shaped shroud at the mating end of one of the two con-
nectors for receiving the mating end of the other con-
nector therein. It would also be possible for example to
provide the guide members as shown in international
application PCT/IB98/00842.

[0011] The assembly 2 further comprises a spring
member 30 that is in this embodiment fixed to the first
connector housing 10 at a mounting portion 32 and
extending therefrom to ends 34 that bias against the
mating side 36 of the panel 6. The spring member 30 is
for biasing the first connector 4 in the mating direction
(M) with respect to the panel 6, such that the mating
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face 16 of the connector is biased away from the panel.
The spring member 30 is in the form of a leaf spring
stamped and formed from sheet metal as a single inte-
gral part, where a pair of spring arms 33 are provided
adjacent opposed sides 22 of the connector, and joined
together at their ends 34 by a bridging portion 35. It
would also be possible to provide many other construc-
tions such as wire coil springs, or plastic spring mem-
bers integrally moulded to the housing, as long as a
large resilient travel of the connector 4 in the mating
direction (M) with respect to the panel 6 is enabled.
[0012] In order to retain the connector 4 with respect
to the panel 6 in the mating direction (M), the housing is
provided with retention shoulders 38 that retain the con-
nector to the panel in the unmated position shown in fig-
ure 1. In this embodiment the retention shoulders 38 are
provided along the end walls 24 but could also be pro-
vided on the side walls 22. The retention shoulders 38
are provided on protrusions 40 that have a taper 42 to
enable insertion of the connector through a cutout 44 in
the panel from the mating side 36 of the panel until
latching engagement of the retention shoulder 38
against a complementary edge 46 of the cutout 44. The
cutout 44 is profiled to enable the connector to be
received through the cutout in the mating direction (M).
The connector may be provided with a further stop 48
that delimits resilient biasing of the connector in the
mating direction (M) towards the panel 6, by abutment
of the stop 48 against panel 6. The latter provides an
anti-overstress feature for the spring 30.

[0013] The first connector 4 further comprises center-
ing members 50 that engage in complementary center-
ing members in the form of recesses 52 in the support
structure cutout 44. The co-operating centering mem-
bers 50, 52 ensure that in the unmated position as
shown in figure 1, where the mating face 16 of the first
connector is biased fully away from the panel 6, the con-
nector is in a defined fixed position in a plane orthogo-
nal to the mating direction (M) with respect to the
support structure 6. Any mispositioning between the
first and second connectors 4, 8 during coupling is
thereby kept to a minimum by ensuring that the first con-
nector 4 is always in a defined (center) position prior to
engagement of the connectors. The centering members
50, 52 only engage in the fully unmated position shown
in figure 1, but as the first connector 4 is displaced in the
mating direction towards the panel 6, for example during
coupling of the connectors 4, 8, then the centering
members 50, 52 disengage as shown in figure 2 thereby
allowing floating movement of the first connector 4
within the panel cutout 44. The panel cutout 44 is
dimensioned to allow floating movement of the connec-
tor in the plane orthogonal to the mated direction, to the
extent required (for example + 5 mm in each of the
directions X and Y). In this embodiment, the centering
members 50 of the first connector 4 are in the form of
enlargened extensions of the side walls 24, and may be
provided with tapered surfaces 54 to the side walls for
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guiding the enlargened portions 50 into the recesses 52
when the connectors are uncoupled and the first con-
nector 4 returns to the fully unmated position shown in
figure 1.

[0014] If the connectors 4, 8 are misaligned during ini-
tial coupling, the abutment of the interengaging guide
portions 26, 28 will bias the first connector 4 in the mat-
ing direction (M) towards the panel 6 thereby disengag-
ing the centering members 50, 52 such that the
connector 4 floats relative to the panel thereby enabling
alignment and full mating therebetween. In this embod-
iment the spring 30 is provided with a spring force
greater than the required mating force between the con-
nectors to ensure that the connectors 4, 8 are fully
mated whilst enabling absorption of tolerances of the
assembly with respect to the panel 6 in the mating direc-
tion (M). Whilst the centering members 50 are shown as
extensions of the side walls 24, and having substantially
planar shapes extending beyond the wire receiving face
14 of the connector housing, various other shapes and
positions thereof may be given. For example, the
centering members may be in the form of substantially
semi conical protrusions received in semi circular com-
plementary cutouts of the panel, either on the end walls
or on the side walls 22. A multitude of other complemen-
tary shapes can be provided.

[0015] Whilst in the present embodiment only the first
connector 4 is shown mounted to a support structure
such as the panel 6 with co-operating centering mem-
bers 50, 52, the second connector 8 may also be floata-
bly mounted to a support structure with co-operating
centering members similar to the first connector.

Claims

1. A connector assembly (2) comprising a first con-
nector (4) for mating with a second connector (8) in
a mating direction (M), each of the connectors
mountable to a support structure whereby the first
connector (4) is floatably mountable on its support
structure (6) such that the first connector (4) is mov-
able in a plane orthogonal to the mating direction
(M), the connectors being provided with comple-
mentary guide members (26, 28) for correctly guid-
ing and locating the connectors during mating,
wherein the first connector (4) comprises a center-
ing member (50) cooperable with a complementary
centering member (52) of the support structure (6)
such that the first connector (4) is located in a
defined position with respect to the support struc-
ture (6) when the first and second connectors (4, 8)
are unmated, characterised in that the first connec-
tor (4) is movably mounted in the mating direction
with respect to the support structure (6) and the
centering members (50, 52) are disengaged when
the first connector (6) is biased in the mating direc-
tion (M) with respect to the support structure (6)
during mating of the second connector with the first
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connector such that the first connector is floatable
with respect to the support structure in the plane
orthogonal to the mating direction (M).

The connector assembly of claim 1 wherein the first
connector (4) is resiliently biased towards the fully
unmated position by a spring member (30) acting
between the support structure (6) and the first con-
nector (4).

The connector assembly according to claim 2
wherein the centering member (50) of the first con-
nector (4) comprises enlargened extensions of the
opposed side walls (24) of the connector.

The connector assembly according to claim 3
wherein the extensions (50) extend beyond a wire
receiving face (14) of the connector.

The connector assembly of any one of the preced-
ing claims wherein the centering member (50) com-
prises a taper (54) to guide and locate the centering
member in a complementary recess (52) of the
complementary centering member of the support
structure (6).

The connector assembly of any one of claims 2-5
wherein the spring member is attached to the first
connector housing (10) at a mounting portion (32)
and extends therefrom to ends (34) that engage
against a mating side (36) of the support structure

(6)-

The connector assembly of any one of claims 2-6
wherein the spring member (30) is in the form of a
leaf spring stamped and formed from sheet metal.

The connector assembly of any one of claims 2-7
wherein the spring member (30) is provided with a
spring force greater than the force required to mate
the connectors (4, 8).

The connector assembly of any one of the preced-
ing claims wherein the connector housing is pro-
vided with retention members (40, 48) that delimit
movement of the first connector (4) with respect to
the support structure (6) in the mating direction (M)
between the fully unmated position where the mat-
ing face (16) of the connector is biased fully away
from the support structure, to a stop position where
the spring member is fully compressed, the dis-
tance between the retention protrusions (40, 48)
defining the maximum tolerance absorption in the
mating direction (M).
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