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Description

[0001] This invention relates to an electrical connec-
tor 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 en-
able adjustment of positional tolerances during cou-
pling.
[0002] French Patent FR 2 127 328, European Patent
371835, and German Patent DE 3903839, disclose con-
nectors floatably mountable to a panel or support in or-
der to adjust for tolerances in the relative position be-
tween connectors to be coupled. In DE 3903839, the
connector compensates for angular misalignment in ad-
dition to translational misalignment. Adjustment for mis-
alignment is typically required when the connectors are
mounted on devices that are assembled together,
whereby connector coupling occurs automatically. The
devices may be relatively large with respect to the con-
nectors, 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] In the 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 float-
ably mounted. In EP 371835 this is achieved by provid-
ing elastic foam pads between the connector and panel
cutout. Other conventional connectors typically have
elastic arms between the connector and panel cutout
like in FR 2 127 328. A problem with conventional float-
able connectors is that the elastic centering means limit
floatability of the connector in the direction of coupling
and may be damaged after a few mating cycles or oth-
erwise, possible leading to damage of the connector as-
sembly 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] It is 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 ad-
vantageous 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, particularly with re-

spect to a cross-section taken perpendicularly 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 float-
ably mountable on its support structure such that the first
connector is movable in a plane orthogonal to the mating
direction, the connectors being provided with comple-
mentary guide means for correctly guiding and locating
the connectors during mating, wherein the first connec-
tor comprises centering members co-cooperable with
complementary centering members of the support
structure such that the first connector is located in a cen-
tre or neutral position (for example the centre of a cavity
or cutout of the support structure) when the first and sec-
ond connectors are unmated, the centering members
disengageable from the support structure when the con-
nector is biased in the mating direction during mating of
the second connector with the first connector 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 sup-
port structure. When the first and second connectors are
unmated, the first connector is resiliently biased into the
unmated position where the centering members be-
tween the first connector and support structure co-op-
erate to center the first connector. The first connector is
provided with retention shoulders that engage the sup-
port structure to retain the first connector to the support
structure in the unmated position. The centering mem-
bers of the first connector may be provided on or as ex-
tensions of opposed faces of the housing of the connec-
tor, in the form of enlargened portions with guide tapers
that are insertable into complementary 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 cutouts and allow float-
ing 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 ro-
bust and reliable manner. In addition, floatability of the
connector in the mating direction is also provided.
[0007] Further advantageous aspects of this inven-
tion 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 as-
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sembly in the coupled state;
figure 3 is a perspective view of the connector as-
sembly 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 con-
nector assembly during initial coupling adjusting for
misalignment in the connectors;
figure 7 is a view similar to figure 6 showing the con-
nectors 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 re-
ceiving 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 connector housing
10 is further bounded by opposed side walls 22 and op-
posed end walls 24 to form an approximately rectangu-
lar connector when considering a cross-section orthog-
onal 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 di-
rection (M). The mating guide members 26 and comple-
mentary mating guide members 28 may have various
other shapes and constructions found in conventional
floating connectors. For example, the guiding may be
performed by simply providing a large funnel shaped
shroud at the mating end of one of the two connectors
for receiving the mating end of the other connector
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 ex-
tending therefrom to ends 34 that bias against the mat-
ing 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 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 integral 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 constructions such
as wire coil springs, or plastic spring members integrally
moulded to the housing, as long as a large resilient trav-
el of the connector 4 in the mating direction (M) with re-
spect 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 latch-
ing 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 con-
nector may be provided with a further stop 48 that de-
limits resilient biasing of the connector in the mating di-
rection (M) towards the panel 6, by abutment of the stop
48 against panel 6. The latter provides an anti-over-
stress 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 orthogonal
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 connector 4 is
always in a defined (center) position prior to engage-
ment 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 cou-
pling 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 pan-
el cutout 44. The panel cutout 44 is dimensioned to allow
floating movement of the connector in the plane orthog-
onal 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 sur-
faces 54 to the side walls for guiding the enlargened por-
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tions 50 into the recesses 52 when the connectors are
uncoupled and the first connector 4 returns to the fully
unmated position shown in figure 1.
[0014] If the connectors 4, 8 are misaligned during in-
itial 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 connec-
tor 4 floats relative to the panel thereby enabling align-
ment and full mating therebetween. In this embodiment
the spring 30 is provided with a spring force greater than
the required mating force between the connectors to en-
sure that the connectors 4, 8 are fully mated whilst en-
abling absorption of tolerances of the assembly with re-
spect to the panel 6 in the mating direction (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 posi-
tions thereof may be given. For example, the centering
members may be in the form of substantially semi con-
ical protrusions received in semi circular complementa-
ry cutouts of the panel, either on the end walls or on the
side walls 22. A multitude of other complementary
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 float-
ably mounted to a support structure with co-operating
centering members similar to the first connector.

Claims

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

with respect to the support structure in the plane or-
thogonal to the mating direction (M).

2. 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).

3. 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.

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

5. 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).

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).

7. 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.

8. 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).

9. The connector assembly of any one of the preced-
ing claims wherein the connector housing is provid-
ed 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) de-
fining the maximum tolerance absorption in the mat-
ing direction (M).

Patentansprüche

1. Verbinderanordnung (2), die einen ersten Verbinder
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(4) für einen Eingriff mit einem zweiten Verbinder
(8) in einer Eingriffsrichtung (M) aufweist, von de-
nen ein jeder Verbinder an einer Haltekonstruktion
montierbar ist, wobei der erste Verbinder (4) in der
Eingriffsrichtung mit Bezugnahme auf die Haltekon-
struktion (6) beweglich montiert ist und an seiner
Haltekonstruktion (6) so schwimmend montiert wer-
den kann, daß der erste Verbinder (4) in einer Ebe-
ne orthogonal zur Eingriffsrichtung (M) beweglich
ist, wobei die Verbinder mit komplementären Füh-
rungselementen (26, 28) für das richtige Führen
und Anordnen der Verbinder während des Eingrif-
fes versehen sind, dadurch gekennzeichnet, daß
der erste Verbinder (4) ein Zentrierelement (50) auf-
weist, das mit einem komplementären Zentrierele-
ment (52) der Haltekonstruktion (6) zusammenwir-
ken kann, so daß der erste Verbinder (4) in einer
definierten Position mit Bezugnahme auf die Halte-
konstruktion (6) angeordnet wird, wenn der erste
und der zweite Verbinder (4, 8) außer Eingriff ge-
bracht werden, und die Zentrierelemente (50, 52)
getrennt werden, wenn der erste Verbinder (4) in
der Eingriffsrichtung (M) mit Bezugnahme auf die
Haltekonstruktion (6) während des Eingriffes des
zweiten Verbinders mit dem ersten Verbinder vor-
gespannt wird, so daß der erste Verbinder mit Be-
zugnahme auf die Haltekonstruktion in der Ebene
orthogonal zur Eingriffsrichtung (M) schwimmfähig
ist.

2. Verbinderanordnung nach Anspruch 1, bei der der
erste Verbinder (4) in Richtung der vollständigen
Außereingriffsposition mittels eines Federelemen-
tes (30) elastisch vorgespannt wird, das zwischen
der Haltekonstruktion (6) und dem ersten Verbinder
(4) wirkt.

3. Verbinderanordnung nach Anspruch 2, bei der das
Zentrierelement (50) des ersten Verbinders (4) ver-
größerte Verlängerungen der gegenüberliegenden
Seitenwände (24) des Verbinders aufweist.

4. Verbinderanordnung nach Anspruch 3, bei der sich
die Verlängerungen (50) über eine Drahtaufnahme-
fläche (14) des Verbinders hinaus erstrecken.

5. Verbinderanordnung nach einem der vorhergehen-
den Ansprüche, bei der das Zentrierelement (50) ei-
ne Abschrägung (54) aufweist, um das Zentrierele-
ment in eine komplementäre Aussparung (52) des
komplementären Zentrierelementes der Haltekon-
struktion (6) zu führen und anzuordnen.

6. Verbinderanordnung nach einem der Ansprüche 2
bis 5, bei der das Federelement am ersten Verbin-
dergehäuse (10) in einem Montageabschnitt (32)
befestigt ist und sich von dort zu Enden (34) er-
streckt, die an der Eingriffsseite (36) der Haltekon-

struktion (6) in Eingriff kommen.

7. Verbinderanordnung nach einem der Ansprüche 2
bis 6, bei der das Federelement (30) in der Form
einer Blattfeder vorliegt, die aus Blech gestanzt und
geformt wird.

8. Verbinderanordnung nach einem der Ansprüche 2
bis 7, bei der das Federelement (30) mit einer Fe-
derkraft versehen ist, die größer ist als die Kraft, die
erforderlich ist, um die Verbinder (4, 8) in Eingriff zu
bringen.

9. Verbinderanordnung nach einem der vorhergehen-
den Ansprüche, bei der das Verbindergehäuse mit
Arretierelementen (40, 48) versehen ist, die die Be-
wegung des ersten Verbinders (4) mit Bezugnahme
auf die Haltekonstruktion (6) in der Eingriffsrichtung
(M) zwischen der vollständig Außereingriffspositi-
on, wo die Eingriffsfläche (16) des Verbinders von
der Haltekonstruktion vollständig weggelenkt wird,
bis zu einer Anschlagposition begrenzen, wo das
Federelement vollständig zusammengedrückt wird,
wobei der Abstand zwischen den Arretiervorsprün-
gen (40, 48) die maximale Toleranzaufnahme in der
Eingriffsrichtung (M) definiert.

Revendications

1. Assemblage de connecteur (2) comprenant un pre-
mier connecteur (4) destiné à être accouplé avec
un deuxième connecteur (8) dans une direction
d'accouplement (M), chacun des connecteurs pou-
vant être monté sur une structure de support, le pre-
mier connecteur (4) étant monté de manière mobile
dans la direction d'accouplement par rapport à la
structure de support (6) et peut être monté par flot-
tement sur sa structure de support (6), de sorte que
le premier connecteur (4) peut se déplacer dans un
plan orthogonal à la direction d'accouplement (M),
les connecteurs comportant des éléments de gui-
dage complémentaires (26, 28) pour guider et po-
sitionner les connecteurs de manière correcte au
cours de l'accouplement, caractérisé en ce que le
premier connecteur (4) comprend un élément de
centrage (50) pouvant coopérer avec un élément
de centrage complémentaire (52) de la structure de
support (6), de sorte que le premier connecteur (4)
est agencé dans une position définie par rapport à
la structure de support (6) lors du désaccouplement
des premier et deuxième connecteurs (4, 8), les élé-
ments de centrage (50, 52) étant dégagés lorsque
le premier connecteur (4) est poussé dans la direc-
tion d'accouplement (M) par rapport à la structure
de support (6) au cours de l'accouplement du
deuxième connecteur avec le premier connecteur,
le premier connecteur pouvant ainsi flotter par rap-
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port à la structure de support dans le plan orthogo-
nal à la direction d'accouplement (M).

2. Assemblage de connecteur selon la revendication
1, dans lequel le premier connecteur (4) est poussé
de manière élastique vers la position complètement
désaccouplée par un élément de ressort (30) agis-
sant entre la structure de support (6) et le premier
connecteur (4).

3. Assemblage de connecteur selon la revendication
2, dans lequel l'élément de centrage (50) du premier
connecteur (4) comprend des extensions agrandies
des parois latérales opposées (24) du connecteur.

4. Assemblage de connecteur selon la revendication
3, dans lequel les extensions (50) s'étendent au-
delà de la face de réception des câbles (14) du con-
necteur.

5. Assemblage de connecteur selon l'une quelconque
des revendications précédentes, dans lequel l'élé-
ment de centrage (50) comprend une partie effilée
(54) pour guider et positionner l'élément de centra-
ge dans un évidemment complémentaire (52) de
l'élément de centrage complémentaire de la struc-
ture de support (6) .

6. Assemblage de connecteur selon l'une quelconque
des revendications 2 à 5, dans lequel l'élément de
ressort est fixé sur le premier boîtier de connecteur
(10) au niveau d'une partie de montage (32) et
s'étend vers des extrémités (34) s'engageant con-
tre un côté d'accouplement (36) de la structure de
support (6).

7. Assemblage de connecteur selon l'une quelconque
des revendications 2 à 6, dans lequel l'élément de
ressort (30) a la forme d'un ressort à lames estampé
et formé à partir de tôle.

8. Assemblage de connecteur selon l'une quelconque
des revendications 2 à 7, dans lequel l'élément de
ressort (30) a une force élastique supérieure à la
force requise pour l'accouplement des connecteurs
(4, 8).

9. Assemblage de connecteur selon l'une quelconque
des revendications précédentes, dans lequel le boî-
tier de connecteur comporte des éléments de rete-
nue (40, 48) délimitant le déplacement du premier
connecteur (4) par rapport à la structure de support
(6) dans la direction d'accouplement (M) entre la po-
sition complètement désaccouplée dans laquelle la
face d'accouplement (16) du connecteur est pous-
sée complètement à l'écart de la structure de sup-
port, vers une position d'arrêt, dans laquelle l'élé-
ment de ressort est complètement comprimé, la dis-

tance entre les saillies de retenue (40, 49) définis-
sant l'absorption maximale des tolérances dans la
direction d'accouplement (M).
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