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(67)  The presentinvention relates to a locking assur-
ance device (100) for an electrical connector system
(500) comprising two mating connector housings (200,
400), the device (100) comprising atleast one spring and
being configured for being movably accommodated in
the first housing (200) such that a displacement of the
device (100) from a delivery position causes a loading of
said at least one spring opposing the mating of the hous-

ings (200, 400) as long as the electrical connector system
(500) is not in a locking state and the device (100) is not
returned in its delivery position. The device (100) is fur-
ther configured such that, in the locking state, a displace-
ment of the device (100) from the delivery position causes
a loading of the said at least one locking spring author-
izing the unlocking of the housings (200, 400).
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Description

[0001] The presentinvention relates to the field of au-
tomotive electrical connectivity. It relates particularly to
a locking assurance device for an electrical connector
system comprising two mating connector housings, in
particular to a spring locking assurance device, and to
such a said electrical connector system.

[0002] The repeated high intensity vibrations and/or
shocks to which the diverse electrical elements in motor
vehicles can be subjected, typically electrical connector
systems comprising a female connector holder with one
or more electrical contacts and a mating male tab holder
comprising one or more electrical contact tabs, can lead
to uncoupling between the female connector holder and
the male tab holder, and therefore to poor electrical con-
tact or even interruption of the electrical contact.

[0003] To counterthis problem,itis known convention-
ally to use male tab holders similar to the male tab holder
400 illustrated in FIGS. 4A-4B, comprising at least one
locking lug such as the locking lug 402 allowing, by
means of an adapted locking lance of the mating female
connector holder, the locking of the electrical connector
system when the female connector holder and the male
tab holder 400 are in a fully coupled state, that is to say,
fully inserted one inside the other, and when the physical
and electrical contacts are assured in an appropriate
manner. As illustrated in FIGS. 4A-4B, such a locking lug
402 is generally presented in the form of a protrusion of
the male tab holder 400, one surface 406 of which is
essentially perpendicular to the direction of the coupling
movement, acts as a stop for the head of the locking
lance of the female connector holder in a fully coupled
state in order to achieve the said locking in the coupled
state of the connector system by preventing movement
counter to the insertion movement.

[0004] Still with reference to FIGS. 4A-4B for clarity, in
order to prevent the connector systems from being incor-
rectly fitted, in other words to prevent the female connec-
tor holder and male tab holder 400 from being incorrectly
coupled, it is known, firstly, to prevent locking by forming
a stop on a thrust surface provided at the end of a lance
of a locking assurance device of the female connector
holder on the edges 404 of the opening 403 of the male
tab holder 400 in which the electrical contact tabs are
located and which faces the female connector holder dur-
ing a coupling movement. Thus, if the force exerted on
the female connector holder and/or the male tab holder
400 is not sufficient during the coupling movement, the
thrust surface of the locking assurance device of the fe-
male connector holder remains abutted against the edg-
es 404 of the male tab holder 400, preventing locking.
[0005] However,ifthe force exerted on the female con-
nector holder and/or the male tab holder 400 during the
coupling movement is sufficient, the lance of the locking
assurance device of the female connector holder termi-
nating with the thrust surface is deflected with respect to
the edges 404 of the opening of the male tab holder 400.
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Conventionally, it is also known that the locking lug 402
of the male tab holder 400 presents a sloping rib 405,
essentially following the direction of the coupling move-
ment, thus allowing the lance of the locking assurance
device of the female connector holder to be deflected
and guided such that it passes above the locking lug 402,
thereby allowing the coupling movement up to the cor-
rectly coupled state of the connector system, in which
the lance of the locking assurance device then bypasses
the locking lug 402, falls back to its non-deflected position
and is then in a position abutting against the locking lug
402, in particular the corresponding stop or locking sur-
face 406 of the locking lug 402, thereby effecting the said
locking of the connector system, preventing a movement
counter to the coupling movement.

[0006] Additionally, it is also known from the prior art
to use a spring locking assurance device comprising a
locking lance and at least one spring, the locking assur-
ance device being configured for being movably accom-
modated, in particular in a sliding manner, in the female
connector holder. Conventionally, such a locking assur-
ance device is arranged such that the said spring is re-
laxed when the female connector holder and the male
tab holder are in the uncoupled state, and compressed
or "loaded" when they are in a partially coupled state. In
such systems, the compression of the spring is opposed
to the coupling movement, such that the force exerted
on the female connector holder and/or male tab holder
during the coupling movement is not sufficient to bypass
the stop between the locking lance and the edges of the
male tab holder, the spring then automatically pushes
back the female connector holder with respectto the male
tab holder in a movement counter to the coupling move-
ment. An incorrectly or partially coupled assembly of the
connector is thus prevented. However, if the force exert-
ed on the female connector holder and/or male tab holder
during the coupling movement is sufficient, the locking
lance can then be deviated with respect to the edges of
the male tab holder and then deviated and guided by
means of the rib to bypass the locking lug and then effect
the locking as described above. When the electrical con-
nector system is in the locking state, an inadvertent
and/or unintentional disconnection due to shocks or vi-
brations in the environment is in principle no longer pos-
sible. Only a deliberate manual disconnection on the part
of an operator is then possible.

[0007] Such systems nevertheless present the disad-
vantage that, once the system is in the locking state, dur-
ing a manual disconnection operation therefore neces-
sitating the unlocking of the system, for example for main-
tenance purposes, the locking lance of the locking as-
surance device limits the retention force and risks break-
age. In fact, for manual disconnection it is necessary to
deflect the locking lance manually and to maintain it, still
manually, in a deflected state in order to allow discon-
nection of the male tab holder mated into the female con-
nector holder, entailing a breakage risk if the operator
applies excessive pressure to the locking lance. Further-
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more, this operation is inconvenient by reason of the size
of the connectors and the arrangement of the locking
lance.

[0008] One objective of the present invention is there-
fore to provide a system allowing not only improved lock-
ing of an electrical connector system comprising afemale
connector holder having a locking assurance device and
a mating male tab holder, but also facilitated operation
of the unlocking of the system.

[0009] According to one aspect of the present inven-
tion, the objective is achieved by means of a locking as-
surance device for use in an electrical connector system
comprising a first connector housing configured for mat-
ing with a second mating connector housing that can be
locked therewith, wherein the locking assurance device
comprises at least one spring and is configured for being
movably accommodated in the first housing such that a
displacement of the locking assurance device in the first
housing from a delivery position causes a loading of the
said at least one spring. The locking assurance device
is further configured such that, during an action of mating
the second housing into the first housing, the locking as-
surance device is displaced from the delivery position by
the second housing such that the loading of the said at
least one spring opposes the mating as long as the elec-
trical connector system is not in a locked state wherein
the second housing is locked with the first housing, and
the locking assurance device is not returned to the de-
livery position. According to this aspect of the invention,
the locking assurance device is further configured such
that, in the locking state, a displacement of the locking
assurance device from the delivery position causes a
loading of the said at least one spring authorising the
unlocking of the first and second housings.

[0010] In an electrical connector system having a
spring locking assurance device, it is therefore possible
to use a pressure of the second housing, for example a
male tab holder, in order to push the mobile, in particular
slidable, locking assurance device accommodated in the
first housing, for example a female connector holder,
thereby loading the spring or springs. In this way, the
loading of the spring or springs opposes the mating of
the second housing into the first housing, such that if the
user does not push the second housing sufficiently into
the first housing, the second housing is ejected automat-
ically. In other words, the locking spring of the locking
assurance device assures automatic ejection and pre-
vents an incorrect physical and/or electrical connection
of the electrical connector system.

[0011] In alocking state, that is to say, when the first
and second connector housings are correctly mated and
locked together, and the locking assurance device is re-
turned to its position and in particular its delivery state,
thereby assuring maintenance of the locking and con-
nection of the system, a manual pressure applied by an
operator to the locking assurance device again causes
a loading of the spring or springs which helps, in a single
movement, to unlock the first and second housings. This
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unlocking is only possible if the locking assurance device
is manually pushed sufficiently. If not, the locking assur-
ance device is returned to its delivery position by reason
of the loading of the spring or springs which once again
opposes a pressure applied to the locking assurance de-
vice. A disconnection is therefore prevented automati-
cally if the user does not sufficiently load the spring or
springs so as to allow unlocking. If the user pushes the
locking assurance device so as to load the spring or
springs sufficiently, unlocking may by authorized without
the use of special tools and without having manually to
access the locking lance of the female connector holder
and/or the locking assurance device, thereby preventing
any breakage resulting from a mal-operation on the part
of the operator.

[0012] According to variants of this aspect of the
present invention, and without limitation:

Preferably, the locking assurance device can be fur-
ther configured for being movably accommodated,
in particular in a sliding manner, in the first housing
in a mating direction of a second housing into the
first housing. It is therefore possible to arrange the
locking assurance device so that the mating of the
second housing into the first housing in a predeter-
mined mating direction loads the said at least one
spring of the locking assurance device such that the
relaxation of the spring or springs is also in the mating
direction. The locking assurance device can there-
fore be configured advantageously so that the ejec-
tion of the second housing in the event of anincorrect
connection takes place as directly as possible,
namely in the mating direction.

[0013] Advantageously, the loading of the said at least
on spring authorizing the transition to the locking state
and/or the unlocking from the locking state can be a max-
imum relative loading of the said at least one spring. This
configuration is preferable so that only a state of maxi-
mum relative loading of the spring or springs of the lock-
ing assurance device authorizes the transition to the
locked state and/or authorizes unlocking. In other words,
the locking assurance device can be configured advan-
tageously so that, during a mating action, the second
housing is ejected automatically if the predetermined
loading of the spring is not achieved. Furthermore, the
locking assurance device can also be configured advan-
tageously so that, during a manual unlocking on the part
of an operator, unlocking is only authorized when the
predetermined loading of the spring is achieved.

[0014] Advantageously, the loading of the said at least
one spring authorizing transition to the locked state can
be substantially the same as the loading authorizing un-
locking. This configuration advantageously allows the
use of the same predetermined loading of the spring or
springs to authorise the mating and locking of the second
housing in the first housing, but also to authorize manual
unlocking where necessary.
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[0015] Preferably, the locking assurance device can
further comprise at least one thrust surface configured
such that, during a mating action, a thrust applied thereto,
in particular by the second housing, causes the loading
ofthe said atleast one spring opposing the mating action.
As mentioned above, the locking assurance device can
be configured advantageously to allow a direct interac-
tion with the second housing. An alternative form of con-
figuration with in particular two thrust surfaces has proven
advantageous, but configurations with one, three or more
thrust surfaces can also be envisaged in the context of
the present invention.

[0016] Advantageously, the locking assurance device
can further comprise an unlocking thrust surface, in par-
ticular distinct from the said at least one thrust surface
of the preceding variant, configured such that, in the lock-
ing state, a thrust thereon causes the loading of the said
at least one spring authorizing an unlocking. In order to
prevent an unintentional disconnection, the locking as-
surance device can be provided with a thrust surface
specifically dedicated to unlocking. Such a surface can
then be arranged preferably so as not to be able to come
into contact with the second housing such that, starting
from a locking state of the system, itis necessary to push
this unlocking thrust surface manually in order to cause
the loading of the spring necessary for authorization of
the unlocking of the system.

[0017] Advantageously, the locking assurance device
can further comprise at least one guide surface, and the
locking assurance device can further be configured such
that, during a displacement of the locking assurance de-
vice from the delivery position, the said at least one guide
surface causes a displacement of a first locking element
of the first housing authorizing transition to the locking
state and/or authorizing unlocking from the locking state.
Itis therefore possible to configure the locking assurance
device such that a displacement thereof causing the load-
ing of the spring or springs also causes, where neces-
sary, a deflection of a locking element of the first housing,
for example a locking lance, so as to allow the passage
of a corresponding locking element of the second hous-
ing in either direction of the mating movement.

[0018] According to another aspect of the present in-
vention, the objective is also achieved by means of an
electrical connector system comprising a locking assur-
ance device according to the preceding aspect, or any
variant thereof, and a first connector housing configured
for mating with a second mating connector housing ca-
pable of being locked therewith, wherein the locking as-
surance device is movably accommodated in the first
housing, in particular in a sliding manner, in a mating
direction of the second housing into the first housing. The
first housing comprises a first locking element capable
ofbeing displaced, in particular resiliently, from a delivery
position in which, in a locking state, the first locking ele-
ment is locked with a second locking element of a second
mating housing. According to this aspect, the electrical
connector system is further configured such that a load-
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ing of the said at least one spring causes a displacement
of the first locking element of the first housing authorizing
transition to the locking state and/or unlocking from the
locking state.

[0019] The system therefore incorporates all the ad-
vantages of the locking assurance device and its vari-
ants. Furthermore, according to the variants of this other
aspect of the present invention, and without limitation:

In a combination with a locking assurance device
comprising a thrust surface configured such that,
during a mating action, a thrust exerted thereon
causes the loading of the at least one spring oppos-
ing the mating action, the electrical connector system
can be further configured such that, in the locking
state, the said at least one thrust surface is arranged
such that a thrust thereon is not permitted, in partic-
ular by the second housing. It is therefore possible
to configure the locking assurance device with a ju-
dicious arrangement of the thrust surface against
which the second housing comes to abut and exerts
a pressure during the mating action, such that, once
the locking state is achieved, the second housing
cannot advance further into the first housing such
that a repeated thrust on the locking assurance de-
vice is not permitted, thereby preventing any unin-
tentional disconnection.

[0020] Preferably, the locking assurance device can
be further configured such that, in the locking state, the
unlocking thrust surface is arranged out of reach of the
second housing. It is therefore possible to prevent an
unintentional disconnection by conveniently arranging
the unlocking thrust surface so that an interaction be-
tween the said surface and the second housing is not
possible. Thus, a manual intervention on the part of an
operator on the unlocking thrust surface is necessary in
order to unlock the system.

[0021] Generally, by means of the diverse aspects de-
scribed above, whether they are taken independently of
one another or in combination, the present invention
brings about an improvement in locking and, where ap-
plicable, assurance of the locking between a female con-
nector holder and a male tab holder of an electrical con-
nector system compared with the connectors known in
the prior art. Furthermore, the present invention also
brings about an improvement in the unlocking and then
the disconnection of the locked system and prevents in
particular breakage or twisting of the locking elements.

[0022] The invention will be explained in greater detail
below by means of advantageous embodiments and by
reference to the following accompanying figures, where-
in:

FIGS. 1A-1B  illustrate schematically an example of
an embodiment of a locking assurance
device according to one aspect of the
present invention, in two three-dimen-
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sional views;
FIG. 2 illustrates schematically a female con-
nector holder housing in an example
embodiment of afirsthousing of an elec-
trical connector system according to
one aspect of the present invention, in
a three-dimensional view;
FIG. 3 illustrates schematically an assembled
female connector holder, wherein the
locking assurance device illustrated in
FIGS. 1A-1B is accommodated in the
housingillustrated in FIG. 2 in an exam-
ple embodiment of an electrical connec-
tor system according to one aspect of
the present invention, in a three-dimen-
sional view;
FIGS. 4A-4B illustrate schematically an example
male tab holder, in two three-dimen-
sional views;
FIGS.5A-5B illustrate schematically an example em-
bodiment of an electrical connector sys-
tem comprising the locking assurance
device accommodated in the assem-
bled female connector holder housing
as illustrated in FIG. 3 and the male tab
holder illustrated in FIGS. 4A-4B, prior
to coupling, in a three-dimensional view
(FIG. 5A) and in a sectional view (FIG.
5B), according to one aspect of the
present invention;
FIGS. 6A-6D illustrate schematically successive
steps in the coupling and locking of the
electrical connector systemillustratedin
FIGS. 5A-5B in an uncoupled state
(FIG. 6A), in a partially coupled state
(FIG. 6B), in another partially coupled
state (FIG. 6C), and in a coupled and
locking state (FIG. 6D); and
FIGS. 7A-7C  illustrate schematically successive
stages in the unlocking of the electrical
connector system from the locking state
illustrated in FIG. 6D.

[0023] Inthe following description, a same element in-
corporated in several figures may be designated by the
same reference sign. The description of an element pre-
viously illustrated in a figure may be omitted in the de-
scription of other figures; the reader can refer to the pre-
vious description for further details.

[0024] FIGS. 1A-1 B are three-dimensional viewsiillus-
trating an example embodiment of a locking assurance
device 100 according to one aspect of the present inven-

10

15

20

25

30

35

40

45

50

55

tion, wherein FIG. 1A represents the device 100 in a per-
spective view from above, and FIG. 1 B represents the
device 100 in a perspective view from below.

[0025] Thus, as shownin FIGS. 1A-1B, the locking as-
surance device 100 comprises a body 101, configured
and intended to be accommodated in an adapted accom-
modation portion of a female connector holder housing
for an electrical connector system, connected to at least
one lance, here the two lances 102 103, intended in par-
ticular to assure the locking of the electrical connector
system comprising a female connector holder and a male
tab holder coupled together. As illustrated in particular in
FIG. 1A, in a delivery state, the lances 102, 103 can ex-
tend substantially parallel to the body 101, but other con-
figurations may be envisaged.

[0026] The body 101 of the locking assurance device
100 can have a geometry that is preferably adapted to
that of a mating accommodation portion on a female con-
nector holder housing in which the device 100 is intended
to be movably accommodated, in particular in a sliding
manner. In the example of the embodiment of FIGS. 1A-
1B, the body 101 comprises two arms 106, 107 with a
substantially tubular geometry, configured for insertion
into an adapted accommodation portion of a female con-
nector holder. As illustrated in the view of FIG. 1A, each
arm 106, 107 comprises a locking lug 108, 109 respec-
tively which is configured for locking the device 100 with
a female connector holder housing. It is however possi-
ble, in variants, to provide the device 100 with a single
arm or alternatively with more than two arms. It is also
possible, in certain variants, to have more than one lug
on an arm allowing locking with an adapted female con-
nector holder. The view from below of FIG. 1B further
illustrates that each arm 106, 107 comprises a corre-
sponding cavity 110, 111.

[0027] According to this aspect of the invention, the
locking assurance device 100 comprises at least one
spring (not represented), in particular as many springs
asthere are arms 106, 107 accommodated in the respec-
tive corresponding cavity 110, 111 in order to perform a
spring locking function between a female connector hold-
er and a male tab holder in an electrical connector sys-
tem. Thus, the locking assurance device 100 of the ex-
ample embodimentillustrated in FIGS. 1A-1B could com-
prise a single spring accommodated in one of the two
cavities 110 or 111, or alternatively could comprise two
springs, accommodated in cavity 110 and in cavity 111
respectively. An example locking mechanism with two
springs will be detailed below.

[0028] FIG. 1A further illustrates that the body 101 can
comprise at one end a head 105 forming an angle, for
example "L" or "T" shaped, and presenting an end sur-
face 112. As will be detailed below, the surface 112 can
be configured as an unlocking thrust surface for amanual
action on the part of an operator. Furthermore, one end
of each lance 102, 103 can present an end surface 113,
117 respectively capable of having an indentation pre-
senting another end surface 114, 118. In this embodi-
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ment the respective surfaces 114, 119 of the two lances
102, 103 can have stop surfaces configured to effect a
stop with the edges of the opening of a male tab holder
during the coupling of the female connector holder and
the male tab holder, preventing the continuation of the
coupling movement if the force exerted on the female
connector holder and/or the male tab holder is not suffi-
cientto compress the springs to a predetermined loading
authorizing the continuation of the coupling movement,
as will be detailed below. In the presently illustrated em-
bodiment, the locking assurance device 100 thus com-
prises at least one stop or thrust surface 114, 119 and in
particular two such surfaces. As mentioned above, it can
nevertheless be envisaged that the locking assurance
device 100 only comprises one such surface (and there-
fore a single lance) or alternatively three or more such
surfaces (and therefore the same number of respective
lances). FIGS. 1A-1B further illustrate that each lance
102, 103 can further terminate substantially in an "L"
shape by means of alug 119, 120 respectively which can
be shoe shaped. As shown in FIG. 1B, the bottom of the
locking assurance device 100 can comprise an element
115 presenting an inclined surface 116 which, as will be
detailed below, can be a guide or unlocking surface.
Thus, during coupling between a female connector hold-
er and a male tab holder, if the force exerted is sufficient
for the female connector holder and the male tab holder
to be in a coupled state, the at least one stop surface
114, 118 can prevent amovement counter to the coupling
by effecting a stop against the edges of the opening of
the male tab holder.

[0029] Other characteristics and functionalities of the
locking assurance device 100, or more generally of this
aspect of the present invention and its diverse variants,
will be explained below.

[0030] FIG. 2 is a three-dimensional view illustrating
an example embodiment of a female connector holder
housing 200 of an electrical connector system according
to one aspect of the present invention. In this example,
the female connector holder housing 200 comprises a
body 201 with an upper part 202 adapted for accommo-
dating a locking assurance device, and a lower part 203
adapted for accommodating one or more electrical con-
tacts. In the example illustrated in FIG. 2, but without
limitation, the upper part 202 is adapted for accommo-
dating the locking assurance device 100 of the example
embodiment illustrated in FIGS. 1A-1B.

[0031] Thus, as shown in FIG. 2, the upper part 202 of
the body 201 of the female connector holder housing 200
comprises an accommodation portion 204 which is a re-
cess of geometry adapted, and in particular complemen-
tary, to that of the locking assurance device 100. The
accommodation portion 204 can then comprise two
grooves 205, 206 on either side, the geometry of which
is adapted, and is in particular complementary, to that of
the arms 106, 107 of the locking assurance device 100,
and which substantially form hollow channels into which
the arms 106, 107 can be introduced so as to accommo-
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date the locking assurance device 100 in the accommo-
dation portion 204. The grooves 205, 206 can each fur-
ther comprise an end wall 207, 208 allowing the locking
assurance device 100 accommodated in the accommo-
dation portion 204 to be prevented from moving out of it
by means of an abutment of the lugs 108, 109 against
the said end walls 207, 208 during a movement counter
to the insertion of the device 100 into the accommodation
portion 204. Thus, in their relaxed state, the springs (not
represented) allow the lugs 108, 109 to be brought back
to abut against the end walls 207, 208.

[0032] Furthermore, in the variant illustrated in FIG. 2,
the accommodation portion 204 comprises a locking
lance 209 configured for effecting a locking of the female
connector holder 200 with the locking lug of a mating
male tab holder. As also shown in FIG. 2, the lance 209
comprises an indentation at its end forming an unlocking
surface 210 against which the unlocking surface 116 of
the locking assurance device 100 accommodated in the
accommodation portion 204 effects a thrust when a pres-
sure is exerted thereon causing a loading of the springs.
This aspect will also be illustrated below.

[0033] FIG. 2 further illustrates that the lower part 203
of the body 201 of the female connector holder 200 com-
prises an accommodation portion 211 intended to ac-
commodate one or more electrical contacts or more gen-
erally electrical contact housings, as illustrated for exam-
ple by assembly 300 of FIG. 3 and the example embod-
iments detailed below. The housing 211 is also config-
ured for receiving a mating male tab holder which, in a
fully coupled state with the female connector holder 200,
can be pushed in as far as the stop wall 218 of the ac-
commodation portion 211.

[0034] FIG. 3 is a three-dimensional view illustrating
an example embodiment of an assembled female con-
nector holder 300 according to one aspect of the present
invention, wherein the locking assurance device 100 of
the example embodiment illustrated in FIGS. 1A-1B is
movably accommodated, in particular in a sliding man-
ner, in the accommaodation portion 204 of the female con-
nector holder housing 200 of the example embodiment
illustrated in FIG. 2. The reader is therefore referred to
the previous description for further details concerning
these two elements.

[0035] Asillustratedin FIG. 3, in this example embod-
iment of an assembled female connector holder 300, the
locking assurance device 100 is movably accommodat-
ed, substantially in translation, in the accommodation
portion 204 of the upper part 202 of the female connector
holder 200 such that the arms 106, 107 of the lance 100
are accommodated in a groove 205, 206 respectively.
The locking assurance device 100 is illustrated here in
the delivery position. The tabs 108, 109 therefore sub-
stantially abut against the inside of the walls 207, 208
and the locking springs are in a relaxed state or in a rel-
ative state of minimum compression (not visible in FIG.
3) and are accommodated in the cavities 110, 111 of the
arms 106, 107.
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[0036] In the three-dimensional view of FIG. 3, the as-
sembled female connector holder 300 is represented in
a front three-quarter view. It is thus clear that the lance
102 of the locking assurance device 100 presents its end
surfaces 113, 114 so as to face a mating male tab holder
which would engage in the assembled female connector
holder 300 in a corresponding electrical connector sys-
tem. The lance 103 is not visible or is only just visible,
but a person skilled in the art will readily understand that
its end surfaces 117, 118 are arranged in a manner sim-
ilar to those of the lance 102. In particular, the stop sur-
faces or thrust surfaces 114, 118, which will first come
to abut against the edges of the opening of a mating male
tab holder, are also visible in this view.

[0037] FIG. 3 further illustrates that an electrical con-
tact housing 301 is accommodated in the accommoda-
tion portion 211 of the lower part 203 of the body 201 of
the female connector holder 200, in particular by means
of a seal 304. In this example of a possible embodiment
of this aspect of the present invention, and without limi-
tation for the present invention, the electrical contact
housing 301 comprises two electrical contact terminals
302, 303 configured for receiving mating electrical con-
tact tabs of a male tab holder mating with the assembled
female connector holder 300. In some variants, the elec-
trical contact housing 301 could comprise only one elec-
trical contact terminal. In alternative variants, the electri-
cal contact housing 301 could comprise more than two
electrical contact terminals, for example three terminals
or more. As a result, a mating male tab holder will have
as many electrical contact tabs as there are electrical
contact terminals 302, 303 in the electrical contact hous-
ing 301.

[0038] FIGS. 4A-4B are three-dimensional views illus-
trating an example male tab holder 400 for an electrical
connector system such as that described above. FIG. 4A
represents the male tab holder 400 in a "front-on" view,
while FIG. 4B shows it in a "rear" view.

[0039] As mentioned above, the male tab holder 400
can be a conventional male tab holder. It therefore com-
prises a substantially hollow longitudinal body 401, in
which one or more electrical contact tabs (not represent-
ed) can be accommodated. The rear view of FIG. 4B
illustrates the case of a tab holder comprising two orifices
407, 408 allowing the entry of cables or more generally
electrical conductors, the terminations of which are elec-
trical contact tabs. In this case, the male tab holder 400
can therefore have two electrical contact tabs which can
be mated to the electrical contact terminals 302, 303 of
the assembled female connector holder 300 of the ex-
ample embodiment illustrated in FIG. 3.

[0040] As shown in particular in FIG. 4A, the male tab
holder 400 also comprises an orifice or an opening 401.
As will become evident below, the accommodation por-
tion 211 of the female connector holder housing 200 of
the assembled female connector holder 300 is therefore
dimensioned for receiving the mating male tab holder
400 in order to make an electrical contact between the
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tabs of the male tab holder 400 and the electrical contact
terminals 302, 303 of the female connector holder 300
assembly. As will be detailed below, during a mating op-
eration of such a male tab holder 400 into the mating
assembled female connector holder 300, the edges or
perimeter 404 of the opening 403 of the male tab holder
400 will in particular come to abut against the surface
114 of the locking assurance device 100, thus exerting
a pressure thereon and loading the springs.

[0041] AsshowninFIGS.4A-4B, inorderto effect lock-
ing with a mating female connector holder, the male tab
holder 400 further comprises a locking lug 402 on the
external surface of the body 401, which can be substan-
tially "T" shaped, protruding from the body 401 and slight-
ly set back from the edges 404 of the coupling opening
403. As also illustrated in FIGS. 4A-4B, the locking lug
402 comprises a rib 405 which is substantially parallel to
the longitudinal direction of the body 401 or generally to
a direction of coupling or mating between the male tab
holder 400 and a mating female connector holder such
as the female connector holder 300, in a rising gradient
in a direction substantially running from the edge 404 of
the opening 403 to the end of the male tab holder 400
presenting the two orifices 407, 408. The locking tab 402
further comprises, on the side opposite to the rib 405, a
locking surface 406, visible in particular in FIG. 4B. This
surface 406 can therefore by hooked by the locking lance
209 of the female connector holder housing 200 in the
locking state of the system.

[0042] FIGS.5A-5B illustrate an example embodiment
of an electrical connector system 500 according to one
aspect of the present invention, comprising the assem-
bled female connector holder 300 of the example em-
bodimentillustrated in FIG. 3 with in particular the locking
assurance device 100 accommodated in the female con-
nector holder 200, and the male tab holder 400 illustrated
in FIGS. 4A-4B, prior to coupling, in a three-dimensional
view (FIG. 5A) and in a cross-section (FIG. 5B). Such a
system 500 can for example be used for electrical con-
nection in an automotive motor vehicle, without however
being restricted solely to such a use.

[0043] FIGS. 5A-5B, the electrical connector system
500 is in an uncoupled state, that is to say, unlocked. In
particular, the female connector holder 300 and the male
tab holder 400 are facing each other for coupling, but are
notyetin physical contact. In particular, the surfaces 114,
118 of the lances 102, 103 of the locking assurance de-
vice 100 are not abutted against the edges 404 of the
opening 403 of the male tab holder 400. More particularly,
there is no electrical contact between the electrical con-
tact terminals 302, 303 and the electrical contact tabs
(not represented) of the male tab holder 400. In other
words, the female connector holder housing 200 or the
assembled female connector holder 300 and the male
tab holder 400 forming the first and second housings, are
in an uncoupled state. Furthermore, the two locking
springs (notrepresented) of the locking assurance device
100 are relaxed, that is, at rest. Thus, the surfaces 108,
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109 of the lances 106, 107 of the locking assurance de-
vice 100 are not abutted against the edges 207, 208 of
the female connector holder housing 200.

[0044] Hereinafter, it will be evident for a person skilled
in the art that substantially one half of the elements of
the system 500 are visible in the view along the cross-
section of FIG. 5B and in the successive views of FIGS.
6A-6D and 7A-7C, which are sections in the same plane
asthe section of FIG. 5B. As aresult, it will also be evident
for a person skilled in the art that the elements not illus-
trated in these sections behave in a manner similar to
the illustrated elements which are substantially symmet-
rical to them.

[0045] FIGS. 6A-6D illustrate schematically succes-
sive stages in the coupling of the electrical connector
system 500 represented in FIGS. 5A-5B by a plurality of
section views, starting with an uncoupled state repre-
sented in FIG. 6A and culminating in a locking state rep-
resented in FIG. 6D in which the housings 300, 400 of
the electrical connector 500 are fully coupled and locked,
passing through two successive partially coupled states
represented in FIG. 6B and 6C. The cross-sections of
FIGS. 6A-6D are substantially in line with the view of FIG.
5B.

[0046] AsshowninFIG.6A, and inparticularthe circled
part, at the first physical contact between the male tab
holder 400 and the female connector holder 300 in view
of a coupling of the electrical connector system 500, the
upper part of the edge 404 of the opening 403 of the male
tab holder 400 comes to abut against the said at least
one stop surface 114, 118 formed by the recess under
the end surface 113, 117 of the corresponding lance 102,
103 of the locking assurance device 100. A deflection of
the head of the locking lance 209 of the female connector
holder housing 200 and a deflection of the lances 102,
103 of the locking assurance device 100 are mutually
precluded. The locking springs accommodated in the
cavities 110, 111 of the arms 106, 107 of the device 100,
which is in its delivery position, are substantially relaxed.
At this stage, there is no electrical contact as the male
tab holder 400 is not yet mated into the housing 200 of
the female connector holder 300. The connector system
500, and therefore the assembly of the female connector
holder 300 and male tab holder 400, is in an uncoupled
state, and there is no locking between the locking lance
209 and the locking lug 402. In order to affect a mating
ofthe male tab holder 400 into the female connector hold-
er 300, itis necessary to further insert the male tab holder
400 in the direction indicated by the arrow on FIG. 6A.
[0047] FIG. 6B illustrates a later coupling stage during
which a force is exerted on the female connector holder
300 assembly and/or on the male tab holder 400 intended
to continue the coupling of the electrical connector sys-
tem 500 in the mating direction indicated by the arrow
illustrated previously in FIG. 6A. This force is not, how-
ever, sufficient to complete the coupling. Thus, as shown
in FIG. 6B, the locking assurance device 100 is subject
to a thrust strain and advances further into the accom-
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modation portion 204 of the housing 200 of the female
connector holder 300. In particular, a thrust is exerted by
the edge 404 of the opening 403 of the male tab holder
400 on the thrust surfaces 114, 118. As a result, at this
stage the springs of the locking assurance device 100
are in a loading state but not yet at maximum relative
loading or at least not yet at a predetermined relative
loading corresponding to authorization for the locking of
the system. In other words, as can also be seen in FIG.
6B, the arms 106, 107 have moved back into the respec-
tive grooves 205, 206 of the accommodation portion 204
of the female connector holder 200, thus compressing
the springs. The system 500, and therefore the female
connector holder 300 and male tab holder 400, are in a
partially coupled state, but there is no locking between
the locking lance 209 and the locking lug 402. However,
the head of the locking lance 209 comes into contact with
the inclined rib 405 of the locking lug 402 of the male tab
holder 400.

[0048] At the stage illustrated in FIG. 6B, there is a
start of electrical contact but if the force exerted subse-
quently in order to continue the movement of coupling of
the system 500 is not sufficient, the locking springs will
have a tendency to relax, such that the stop surfaces
114, 118 will push back the edge 404, thus ejecting the
male tab holder 400 from the female connector holder
300, that is, separating the electrical connector system
500, which will therefore be returned to an uncoupled
state, as in FIGS. 5A or 6A. In this way, the invention
advantageously brings about an improvementin a spring
locking system preventing an incorrect electrical connec-
tion between the contact terminals of a female connector
holder and the contact tabs of a mating male tab holder.
[0049] FIG. 6C illustrates the case whereby the force
exerted on the female connector holder 300 and/or on
the male tab holder 400 in the direction of insertion is
sufficient to continue the coupling of the electrical con-
nector system 500. The springs of the locking assurance
device 100 are now further compressed than at the stage
illustrated in FIG. 6B as the device 100 is pushed further
back into the accommodation portion 204, so that the
unlocking element 115 has deviated the locking lance
209 through the action of its inclined surface 116 on the
unlocking surface 210. Furthermore, the head of the
lance 209 is also deviated by the inclined rib 405 of the
lug 402. As a result, the passage of the locking lug 402
and therefore the forward movement of the male tab hold-
er 400 into the accommodation portion 211 will now be
possible.

[0050] AsalsoshowninFIG.6C,thelockingassurance
device 100 is again subject to a thrust strain but has
reached the stop at the bottom of the accommodation
portion 204 of the housing 200 of the female connector
holder 300. In other words, the springs of the device 100
are in a state of compression corresponding to a prede-
termined relative loading which is a maximum relative
loading in respect of the states illustrated previously. The
female connector holder 300 and the male tab holder 400
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of the electrical connector system 500 are therefore on
the point of being correctly coupled and locked but are
still represented in a partially coupled state. In particular,
there is no locking between the locking lance 209 and
the locking tab 402. All that is required subsequently is
to continue to insert the male tab holder 400 into the
accommodation portion 211 in order to complete the cou-
pling action. However, at the stage illustrated in FIG. 6C,
if the coupling action is not continued, the action of the
springs pushing back the locking assurance device 100
will lower the lances 102, 103 of the device 100, together
with the locking lance 109 of the female connector holder
300, thus preventing the insertion of the male tab holder
400 and ejecting it. In this way, the invention advanta-
geously brings about an improvement in a spring locking
system preventing an incorrect electrical connection be-
tween the contact terminals of a female connector holder
and the contact tabs of a mating male tab holder.
[0051] Finally, FIG. 6D illustrates the case where the
male tab holder 400 has been correctly mated into the
female connector holder 300 and is locked to it. As the
circled part details, the head of the locking lance 209 has
passed behind the locking lug402 and therefore prevents
the disconnection of the male tab holder 400 by abutting
against the surface 406 of the back of the locking lug
402. Furthermore, the locking assurance device 100 has
returned to its delivery position, wherein the unlocking
element 115 prevents the locking lance 209 from rising
again andthe lances 102, 103 have returned to their initial
position. The springs of the device 100 are therefore in
a state of minimum relative loading or compression or
are even fully relaxed. In this locking state, there is an
electrical contactbetween the mating electrically conduc-
tive elements of the male tab holder 400 and the female
connector holder 300.

[0052] Furthermore, as shown in FIG. 6D, at this stage
a thrust or pressure exerted on the male tab holder 400
no longer has a direct effect on the locking assurance
device 100. In particular, advantageously, the edge 404
of the opening 403 is no longer in a position to interact
with the stop surfaces 114, 118, and the male tab holder
400 correctly mated and locked with the female connec-
tor holder 300 can no longer compress the springs of the
locking assurance device 100. Thus, an unintentional dis-
connection caused by an additional male tab holder 400
pressure is not possible. The system 500 must be dis-
connected manually. As will be detailed below, in order
to disconnect the system starting from the locking state
illustrated in FIG. 6D, is it necessary to apply thrust to
the unlocking thrust surface 112 of the head 105 of the
locking assurance device 100. This is not possible at this
stage by applying a pressure to the male tab holder 400,
given that the unlocking thrust surface 112 is judiciously
arranged beyond the reach of the elements of the male
tab holder 400 applying the thrust to the locking assur-
ance device 100.

[0053] FIGS. 7A-7C illustrate successive stages in the
unlocking and disconnection of the electrical connector
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system from the locking state illustrated in FIG. 6D and
explained previously.

[0054] AsshowninFIG.7A, inorderto unlock the con-
nector system 500, an operator must apply pressure
manually to the unlocking thrust surface 112 of the head
of the locking assurance device 100 so as to cause it to
slide into the accommaodation portion 204 of the housing
200 of the female connector holder 300. The springs of
the device 100 then return to a loaded state. The circled
part on FIG. 7A shows in detail that an operator has ap-
plied pressure manually to the surface 112 such that the
unlocking surface 116 of the unlocking element 115 is
now sufficiently far forward to come into contact with the
unlocking surface 210 of the unlocking lance 209 of the
housing 200 of the female connector holder 300. How-
ever, as also shown in FIG. 7A, the male tab holder 400
is still locked to the female connector holder 300 by
means of the locking lance 209, the head of which is still
hooking the locking lug 402. As during the mating action
illustrated in FIGS. 6A-6D, if the operator does not apply
a sufficient thrust to the locking assurance device 100,
the spring returns the device 100 to its delivery position,
thus automatically assuring a return to the locking state
illustrated in FIG. 6D.

[0055] FIG. 7B illustrates the following stage, in which
an operator has applied sufficient pressure to the unlock-
ing thrust surface 112 in order to cause the locking as-
surance device 100 to slide to the bottom of the accom-
modation portion 204. The springs are therefore in a max-
imum relative loading state, which authorizes a discon-
nection of the male tab holder 400. For the unlocking
action, this stage is substantially the counterpart of the
locking action stage illustrated in FIG. 6C, except that
the connector system 500 is still in a mated state. As
detailed by the circled part, the unlocking surface 116 is
now sufficiently far forward to have deviated the locking
lance 209 by sliding under the unlocking surface 210. At
this stage, it is still possible to return automatically to the
locking state illustrated in FIG. 6D ifthe operatorreleases
the locking assurance device 100 due to the action of the
springs which will automatically return it to the delivery
position.

[0056] Finally, FIG. 7C illustrates the disconnection of
the male tab holder 400 from the previous step illustrated
in FIG. 7B. As again illustrated by the circled part, this is
possible because the state of maximum relative loading
of the springs is maintained by the operator continuing
to exert a pressure on the locking assurance device 100
so as to maintain it at the same level of advancement
into the accommaodation portion 204 as the stage illus-
trated in FIG. 7B. Given that the only action on the part
of the operator has been to manually push the head 105
of the locking assurance device 100, the operator has
not been required to deflect any locking lance manually,
thereby preventing any risk of breakage, in particular of
the locking lance 209. In order to achieve the disconnec-
tion operation, the operator has therefore been able, in
a continuous and simplified movement compared with
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the system known in the prior art, to use the same loading
state of the locking springs and the action of the unlocking
surface 116 on the locking lance 209 used in the mating
action.

[0057] The diverse aspects of the presentinvention, in
particular the various embodiments and their variants de-
scribed above, can be taken independently of one an-
other or in combination with one another and have the
advantage of improving locking and also facilitating man-
ual unlocking between the female connector holder and
a mating male tab holder of an electrical connector sys-
tem compared with the systems known in the prior art.
In particular, as shown in the examples illustrated by the
accompanying figures, the invention allows a spring lock-
ing assurance device to be used in a similar way both for
locking and for authorizing unlocking. While the device
fulfils its function of automatic ejection of the male tab
holder if the mating is not realised correctly, the same
device, through a manual action on the part of the oper-
ator which is simplified compared with the known prior
art, allows authorization of the disconnection of the male
tab holder.

REFERENCE SIGNS

[0058]

100 locking assurance device
101  body

102 lance

103 lance

105 head

106 arm

107 arm

108  locking lug

109  locking lug

110  cavity

111 cavity

112 unlocking thrust surface
113  end surface

114  stop/thrust surface

115  unlocking element

116  unlocking surface

117  end surface

118  stop/thrust surface

119  lug

120  lug

200 female connector holder housing
201  body

202  upper part

203  lower part

204  accommodation portion
205 groove

206  groove

207 endwall

208 endwall

209 locking lance

210  unlocking surface
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10

211 recess

300 female connector holder assembly
301 electrical contact housing
302 electrical contact terminal
303 electrical contact terminal
304  seal

400 male tab holder

401  body

402  locking lug

403 opening

404 edge

405 rib

406  locking surface

407  conductor passage

408 conductor passage

500 electrical connector system
Claims

1. Locking assurance device (100) for use in an elec-
trical connector system (500) comprising a first con-
nector housing (200) configured for being engagea-
ble with a second mating connector housing (400)
that is capable of being locked therewith, wherein:

the locking assurance device (100) comprises
at least one spring and is configured to be mov-
ably accommodated in the first housing (200)
such that a displacement of the locking assur-
ance device (100) in the first housing (200) from
a delivery position causes a loading of the said
at least one spring; and

the locking assurance device (100) is further
configured such that, during an action of mating
the second housing (400) into the first housing
(200), the locking assurance device (100) is dis-
placed from the delivery position by the second
housing (400) such that the loading of the said
at least one spring opposes the mating as long
as the electrical connector system (500) is not
in a locking state in which the second housing
(400) is locked with the first housing (200), and
the locking assurance device (100) is not re-
turned to the delivery position;

characterised in that

the locking assurance device (100) further com-
prises an unlocking thrust surface (112) config-
ured such that, in the locking state, a displace-
ment of the locking assurance device (100) from
the delivery position by a thrust on the said un-
locking thrust surface (112) causes a loading of
the said at least one spring authorizing the un-
locking of the first and second housings (200,
400).

2. Locking assurance device (100) according to claim
1, wherein the locking assurance device (100) com-
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prises a body (101) configured for being movably
accommodated, in particular in a sliding manner, in
the first housing (200) in a mating direction of a sec-
ond housing (400) into the first housing (200).

Locking assurance device (100) according to any of
claims 1 or 2, wherein the locking assurance device
(100) is further configured such that the loading of
the said at least one spring authorizing the transition
to the locked state and/or unlocking from the locked
state is a maximum relative loading of the said at
least one spring.

Locking assurance device (100) according to any of
claims 1 to 3, wherein the locking assurance device
(100) is further configured such that the loading of
the said at least one spring authorizing the transition
to the locked state is substantially the same as the
loading authorizing the unlocking.

Locking assurance device (100) according to any of
the preceding claims, further comprising at least one
thrust surface (114, 118), distinct from the said un-
locking thrust surface (112), configured such that,
during a mating action, a thrust exerted thereon, in
particular by the second housing (400), causes the
loading of the said at least one spring opposing the
mating action.

Locking assurance device (100) according to claim
5, further comprising at least one guide surface
(116), wherein the locking assurance device (100)
is further configured such that, during a displacement
of the locking assurance device (100) from the de-
livery position, the said at least one guide surface
(116) causes a displacement of a first locking ele-
ment (209) of the first housing (200) authorizing the
transition to the locking state and/or unlocking from
the locking state.

Electrical connector system (500) comprising a lock-
ing assurance device (100) according to any of
claims 1 to 6, and a first connector housing (200)
configured for being engageable with a second mat-
ing connector housing (400) that is capable of being
locked therewith, wherein:

the locking assurance device (100) is movably
accommodated in the first housing (200), in par-
ticular in a sliding manner, in a direction in which
the second housing (400) is mated into the first
housing (200);

the first housing (200) comprises a first locking
element (209) capable of being displaced, in
particular resiliently, from a delivery position in
which, in alocking state, the first locking element
(209) is locked with a second locking element
(402) of a second mating housing (400); and
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1"

the electrical connector system (500) is further
configured such thataloading of the said at least
one spring causes a displacement of the first
locking element (209) of the first housing (200)
authorizing the transition to the locking state
and/or unlocking from the locking state.

Electrical connector system (500) according to claim
7, in combination with a locking assurance device
according to claim 5, wherein the electrical connector
system (500) is further configured such that, in the
locking state, the said at least on thrust surface (114,
118) is arranged relative to the second housing (400)
such that a thrust exerted thereon is not permitted
by the second housing (400).

Electrical connector system (500) according to claim
7 or 8, wherein the electrical connector system (500)
is further configured such that, in the locking state,
the unlocking thrust surface (112) is arranged out of
reach of the second housing (400).
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