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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of elec-
trical connectors and in particular relates to a coupling
element that ensures and fixes the correct relative posi-
tioning between a first and a second connector element.
Furthermore, the presentinvention relates to an electrical
connector device comprising such coupling element and
a method for ensuring and fixing a coupling between the
first connector element and the second connector ele-
ment.

BACKGROUND ART

[0002] An electrical connector device is known in the
state of the art, described in Italian patent application
102017000057099 and represented in Figure 1.

[0003] The electrical connector device 400 comprises
a first connector element 401 and a second connector
element 402 that are configured so as to be coupled me-
chanically along a first direction, which corresponds to a
vertical direction of Figure 1 of the present application.
[0004] After the first connector element 401 and the
second connector element 402 have been coupled to
one another, an elastic fastener 430 is positioned so as
to fix the relative positioning between the connector ele-
ment 401 and the second connector element 402. The
first connector element 401 and the second connector
element 402 are comprised of bodies made of plastic
material that carry within them the electric terminals that
can be coupled to one another following the mechanical
connection between the first connector element 401 and
the second connector element 402.

[0005] The elastic fastener 430 is mounted on the first
connector element 401 at a grooved portion 405 posi-
tioned at a lower part of the connector element 401. The
elastic fastener 430 comprises a pair of end portions 432
configured so as to be able to slide along a surface of
the first connector element 401 and to divaricate with
respect to one another so as to be able to be elastically
connected to a locking element 420 positioned on the
second connector element 402.

[0006] To prevent a possible uncoupling between the
first connector element 401 and the second connector
element 402, due for example to a pressure exerted on
the central portion 433 of the elastic fastener 430, which
would therefore compromise the relative displacement
between the two end branches 432 and therefore the
possibility of distancing the first connector element 401
from the second connector element 402, a safety locking
member 440 is provided, positioned slidably along the
first connector element 401.

[0007] The safety locking member 440 is configured
so as to be able to slide along the lateral surface of the
connector element 401 so as to be interposed between
the lateral wall of the first connector element 401 and the
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central portion 433 of the elastic fastener 430.

[0008] Such configuration is particularly complicated
both in economic terms, due to the presence of two ad-
ditional elements, and from a practical point of view, as
an operator must first work on the elastic fastener 430
and then on the safety locking member 440 thus increas-
ing both the time necessary for making the connection
and the difficulty of making such connection.

[0009] Therefore, the aim of the present invention is
that of providing a single coupling element configured so
as to guarantee a correct positioning of the first connector
element and of the second connector element and to fix
the first connector element to the second connector ele-
ment without requiring the presence of a second external
additional element that allows such aim to be performed,
as instead happens in the state of the art.

[0010] A further connector of the state of the art is
known from EP 2 876 745 A1.

SUMMARY

[0011] The present invention is based on the idea of
providing a coupling element that makes it possible to
both ensure and fix the correct relative positioning be-
tween a first connector element and a second connector
element.

[0012] According to an embodiment of the present in-
vention a coupling is provided which is configured to en-
sure and fix the correct relative positioning between a
first connector element and a second connector element.
The first connector element and the second connector
element are configured so as to be able to be coupled to
one another along the first direction. The coupling ele-
ment comprises a first arched portion, having a first ter-
minal portion and a second terminal portion, and a sec-
ond arched portion, having a first terminal portion and a
second terminal portion, wherein the first terminal portion
of the first arched portion is connected to the first terminal
portion of the second arched portion. The coupling ele-
ment further comprises a first locking means comprising
at least a first projecting element that extends from the
first arched portion and is configured so as to be inserted
within an opening of the first connector element and a
groove of the second connector element for fixing the
relative positioning of the first connector element with
respect to the second connector element along the first
direction. The coupling element further comprises a sec-
ond locking means comprising a closing means posi-
tioned at the second terminal portion of the first arched
portion and of the second terminal portion of the second
arched portion; wherein the closing means is configured
so as to fix the second terminal portion of the first arched
portion to the second terminal portion of the second
arched portion so as to fix the relative positioning be-
tween the first connector element and the coupling ele-
ment along a second direction that is perpendicular to
the first direction. This solution is particularly advanta-
geous as it allows the first connector element to be "em-
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braced" along the entire outer peripheral surface thereof
by means of the connector element. In the present de-
scription, the term "arched" means any shape that allows
an external body to be "embraced". For example, an
arched portion may be a portion that joins two different
points by means of two or more broken lines or by means
of a continuous curved line. This solution is also advan-
tageous as it makes it possible to have a single element,
represented by the coupling element, able to ensure and
fix the correct relative positioning between the first and
the second connector element. This is guaranteed by the
presence of the first locking means and the second lock-
ing means. In particular, the first locking means is able,
thanks to the presence of at least one projecting element,
to pass through an opening of the first connector element
and a groove of the second connector element so as to
be able to fix the relative positioning along a direction
that is perpendicular to the insertion direction of the cou-
pling element. Additionally, in the presence of the second
locking means the fixing of the coupling element to the
first connector element is guaranteed, so as to be able
to guarantee the relative positioning between the first
connector element and the second connector element.
In fact, by locking the movement of the first connector
element it will be possible to prevent the uncoupling of
the coupling element from the two connector elements.
In practice, such second locking means guarantees ob-
taining the same function as the safety locking member
described in the electrical connector device known in the
state of the art.

[0013] According to a further embodiment of the
present invention, a coupling element is provided, in
which the second locking means further comprises a fix-
ing projection positioned at a terminal portion of the first
projecting element of the first locking means and config-
ured so as to lock the relative positioning between the
projecting element of said first locking means and said
second connector element. This solution is advanta-
geous as it allows the relative positioning between the
coupling element and the second connector element to
be locked by means of a fixing projection positioned on
the first projecting element so that the first projecting el-
ement acts both as the first locking means along the first
direction and, by means of such fixing projection posi-
tioned at the end thereof, as the second locking means.
[0014] According to a further embodiment of the
present invention, a coupling element is provided, in
which the first locking means comprises a first projecting
element and a second projecting element, wherein a ter-
minal portion of each of the first projecting element and
of the second projecting element comprises a fixing pro-
jection configured so as to lock a relative positioning be-
tween the projecting elements of the first locking means
and the second connector element. This solution enables
uniform locking to be obtained between the first connec-
tor element and the second connector element thanks to
the fact that the locking along the first directionis provided
by two different fixing projections positioned on two sep-
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arate projecting elements.

[0015] According to a further embodiment of the
present invention a coupling element is provided, where-
in the first projecting element of the first locking means
is configured so as to be elastically deformable along a
perpendicular direction to the extension direction of the
first projecting element. This solution is particularly ad-
vantageous as it allows the projecting element to be elas-
tically deformed and therefore a fixing projection able to
act as the second locking means to be able to be installed
on the terminal portion of the projecting element. In fact,
thanks to such elasticity, the projecting element, with the
end on which the fixing projection is positioned, can be
effectively inserted within a groove having a lower height
with respect to the height of the projecting element in
proximity to the fixing projection.

[0016] According to a further embodiment of the
present invention a coupling element is provided, where-
in the closing means of the second locking means com-
prises a hook closure wherein a male hook portion is
positioned preferably at said second terminal portion of
said first arched portion and a female hook portion is
positioned preferably at said second terminal portion of
said second arched portion. This solution is particularly
advantageous as it allows a common hook closure to be
used for connecting and fixing the second terminal por-
tion of the first arched portion with the second terminal
portion of the second arched portion. Furthermore, given
the reversibility of the hook type opening, it will be pos-
sible to reuse such coupling element various times.
[0017] According to a further embodiment of the
present invention a coupling element is provided, further
comprising a third locking means configured so as to fix
the positioning of said coupling element with respect to
said first connector element along a circumferential di-
rection of said first connector element, said third locking
means comprising a locking protrusion that extends
along an internal circumferential surface of said second
arched portion. Thanks to the presence of the third lock-
ing means, it will be possible to prevent the opening of
the coupling element due for example to high vibrations
to which a coupling element can be subject.

[0018] According to a further embodiment of the
present invention a coupling element is provided, where-
in the first arched portion is provided integrally with the
second arched portion, wherein a connection portion is
configured so as to connect the first terminal portion of
the first arched portion to the first terminal portion of the
second arched portion. This solution is particularly ad-
vantageous as it allows a single and strong coupling to
be provided thanks to the fact that the first arched portion
is provided integrally with the second arched portion.
[0019] According to a further embodiment of the
present invention a coupling element is provided, where-
in each of the first arched portion and the second arched
portion comprises a semicircular body. This solution is
particularly advantageous as it allows two semicircular
bodies to be obtained that are easily adapted to the outer
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lateral surface of the first connector element in the case
in which it has a cylindrical outer lateral surface. In fact,
thanks to the curved surface, it will be possible to obtain
a better support of the first arched portion and of the
second arched portion on the outer lateral surface of the
first connector element.

[0020] According to a further embodiment of the
present invention, an electrical connector device is pro-
vided comprising a coupling element according to any
one of the preceding embodiments and a first connector
element and a second connector element. The first con-
nector element and the second connector element bear-
ing respective electrical terminals with respective bodies
that can be coupled to one another being configured so
as to be able to be coupled to one another along the first
direction. The first connector element comprising a first
lateral opening configured so as to be able to allow the
passage of the first projecting element of the first locking
means. The second connector element comprising a first
lateral groove configured so as to house the first project-
ing element of the first locking means, the first lateral
groove comprising a wall perpendicular to the first direc-
tion and positioned above the projecting element of said
first locking means so as to fix the relative positioning of
the first connector element with respect to the second
connector element along the first direction; wherein the
closing means of the second locking means is configured
so as to rest the coupling element against an outer sur-
face of the first connector element so as to fix the coupling
element to the first connector element. This solution is
particularly advantageous as it allows the connection to
be made between the first connector element and the
second connector element thanks to the presence of a
single coupling element able to perform a double func-
tion: that of ensuring the relative positioning between the
first connector element and the second connector ele-
ment and that of fixing such connection so as to be able
to prevent a possible uncoupling between the two ele-
ments. In particular, the first locking means is able to lock
the relative movement along the first direction between
the first and the second connector element, thanks to the
insertion of projections along a perpendicular direction
with respect to the first direction, so that an abutment
surface positioned above the projecting element of the
firstlocking meansis able to prevent the coupling element
from being translated along the first direction and there-
fore prevent a relative movement between the second
connector element and the coupling element along the
first direction. Furthermore, the locking of the relative
movement along the second direction is guaranteed
thanks to the fact that the closing means of the second
locking means is configured so as to rest the outer sur-
face of the first connector element, so as to be able to
be engaged therewith.

[0021] According to a further embodiment of the
present invention an electrical connector device is pro-
vided, wherein the first connector element comprises a
support groove positioned along an outer lateral wall of
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the first connector element and extending along a per-
pendicular direction to the first direction, the support
groove is configured so as to be coupled with a locking
protrusion of the second arched portion so as to lock a
circumferential positioning between the second arched
portion of the coupling element and the first connector
element. This solution is particularly advantageous as it
allows uncoupling to be prevented which could happen
because of the vibrations to which the electrical connec-
tor device is subject. In fact, it could happen that, because
of vibrations, the closure hook of the second locking
means opens. However, the presence of such support
groove and of such locking protrusion allows the vibra-
tions to which the second locking means is subjected to
be dampened, thus reducing the probability of the second
locking means being able to open.

[0022] According to a further embodiment of the
present invention an electrical connector device is pro-
vided in which the first connector element further com-
prises a second lateral groove configured so as to house
the first locking means, wherein the second groove com-
prises a wall perpendicular to the first direction and po-
sitioned above the first locking means so as to fix the
relative positioning of the first connector element with
respect to the second connector element along the first
direction.

[0023] According to a further embodiment of the
present invention an electrical connector device is pro-
vided, in which the first and the second lateral groove
have an open terminal portion configured so as to allow
fixing projections of the second locking means to be fixed
to the first and to the second lateral groove. This solution
is particularly advantageous as it allows the grooves of
the second conductor element to be used both for the
locking of the coupling element along the first direction
and for the locking of the coupling element along the sec-
ond direction.

[0024] According to a further embodiment of the
present invention an electrical connector device is pro-
vided, wherein the first connector element and the sec-
ond connector element have a substantially cylindrical
shape. In the present description, the term cylindrical
identifies any curve having a cylindrical surface (e.g. an
elliptical cylinder or a parabolic cylinder).

[0025] According to a further embodiment of the
present invention a method is provided for ensuring and
fixing a coupling between a first connector element and
a second connector element; said method comprising
the following steps:

a. coupling the first connector element to the second
connector element along a first direction;

b. inserting a coupling element in at least one open-
ing of the first connector element and in a groove of
the second connector element so as to fix the posi-
tioning of the first connector element with respect to
the second connector element along the first direc-
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tion;

c. fixing the coupling element to the first connector
element so as to fix the relative positioning between
the coupling element and the first connector element
along a second direction that is perpendicular to the
first direction.

[0026] According to a further embodiment, the method
defined in the previous paragraph is realised with a cou-
pling element according to any one of the embodiments
defined in the previous paragraphs.

[0027] According to an embodiment of the present in-
vention a coupling is provided which is configured to en-
sure and fix the correct relative positioning between a
first connector elementand a second connector element,
the first connector element and the second connector
element are configured so as to be able to be coupled to
one another along a first direction. The coupling element
comprises: a main body, a first locking means that com-
prises at least one projecting element that extends from
the main body and is configured so as to be inserted
within an opening of the first connector element and a
groove of the second connector element to fix the relative
positioning of the first connector element with respect to
the second connector element along the first direction, a
second locking means comprising a pair of projecting
elements that are positioned on opposite sides in the
width direction of the main body and that are configured
to fix the relative positioning between the coupling ele-
ment and the first connector element along a second di-
rection that is perpendicular to the first direction. This
solution is particularly advantageous as it makes it pos-
sible to have a single element, represented by the cou-
pling element, able to ensure and fix the correct relative
positioning between the first and the second connector
element. This is guaranteed by the presence of the first
locking means and the second locking means. In partic-
ular, the first locking means is able, thanks to the pres-
ence of at least one projecting element, to pass through
an opening of the first connector element and a groove
of the second connector element so as to be able to fix
the relative positioning along a direction that is perpen-
dicular to the insertion direction of the coupling element.
Additionally, inthe presence of the second locking means
the fixing of the coupling element to the first connector
elementis guaranteed, so as to be able to guarantee the
relative positioning between the first connector element
and the second connector element. In fact, by locking
the movement of the first connector element it will be
possible to prevent the uncoupling of the coupling ele-
ment from the two connector elements. In practice, such
second locking means guarantees obtaining the same
function as the safety locking member described in the
electrical connector device known in the state of the art.
[0028] According to a further embodiment of the
presentinvention a coupling element is provided, where-
in the pair of projecting elements of the second locking
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means is represented by a pair of elastically deformable
elements and configured so as to be able to press on the
outer surface of the first connector element. This solution
is particularly advantageous as it allows the coupling el-
ement to be elastically coupled to the first connector el-
ement therefore having a stable and at the same time
reversible coupling as, once the coupling element has
ensured and fixed the correct positioning between the
two elements, the same coupling element may be dis-
mounted and reused at another time.

[0029] According to a further embodiment of the
presentinvention a coupling element s provided in which
each of the projecting elements of the second locking
elements has an opening positioned at a distal portion
of the projecting elements, wherein the opening extends
along a longitudinal direction of the projecting elements.
Thanks to this configuration it is effectively possible to
use the projecting elements of the second locking means
to mechanically couple the coupling element to the outer
surface of the first connector element. In fact, thanks to
the presence of the opening positioned at a distal portion,
such distal portion can be coupled for example to the
projections positioned on the outer lateral surface of the
first connector element so as to fix the opening of the
projecting elements to such lateral projections. Further-
more, the longitudinal extension of the opening of the
projecting elements of the second locking means allows
such opening to be used also as a positioning groove
able to guide the coupling element in a precise position
with respect to the lateral surface of the first connector
element.

[0030] According to a further embodiment of the
presentinvention a coupling element is provided wherein
the firstlocking means comprises at least three projecting
elements positioned along a width direction of the main
body and that extend from the main body. Thanks to this
solution, it is possible to have at least three different po-
sitions at which the coupling element fixes the relative
positioning of the first connector element with respect to
the second connector element along the first direction.
This means that the fixing is more stable fixing as it is
more uniform and distributed across various points.
[0031] According to a further embodiment of the
presentinvention a coupling element is provided wherein
the first projecting element is positioned at a central po-
sition of the main body and a second and third projecting
element are positioned symmetrically opposite with re-
spect to the first projecting element along a width direc-
tion of the coupling element. This solution is particularly
advantageous as it allows stable fixing to be obtained
between the first connector element and the second con-
nector element which is symmetrical.

[0032] According to a further embodiment of the
presentinvention a coupling element is provided wherein
the second and the third projecting element of the first
locking means have a distal surface turned towards the
first projecting element that is at least partially curved.
Thanks to this configuration it is possible to use the sec-
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ond and the third projecting element for entering into lat-
eral grooves, for example of a circular or oval element,
without having the need to have to in some way perforate
the oval or circular body as it will be sufficient to simply
provide a groove placed on the lateral surface of the oval
or circular body and such curved portion can "adapt" to
the curved surface, thus "embracing" the curved portion
of the groove.

[0033] According to a further embodiment of the
present invention, an electrical connector device is pro-
vided comprising a coupling element according to any
one of the preceding embodiment and a first connector
element and a second connector element. The first con-
nector element and the second connector element bear
respective electrical terminals with respective bodies that
can be coupled to one another and are configured so as
to be able to be coupled to one another along the first
direction. The first connector element comprises a first
lateral opening configured so as to be able to allow the
passage of the first projecting element of the first locking
means. The second connector element comprises a first
lateral groove configured so as to house the first project-
ing element of the first locking means in which the first
lateral groove comprises a perpendicular wall to the first
direction and positioned above the projecting element of
the first locking means, so as to fix the relative positioning
of the first connector element with respect to the second
connector element along the first direction. Furthermore,
according to the presentembodiment, the pair of project-
ing elements of the second locking means is configured
so as to press the coupling element against an outer sur-
face of the first connector element so as to fix the coupling
element to the first connector element. This solution is
particularly advantageous as it allows the connection to
be made between the first connector element and the
second connector element thanks to the presence of a
single coupling element able to perform a double func-
tion: that of ensuring the relative positioning between the
first connector element and the second connector ele-
ment and that of fixing such connection so as to be able
to prevent a possible uncoupling between the two ele-
ments. In particular, the first locking means is able to lock
the relative movement along the first direction between
the first and the second connector element, thanks to the
insertion of projections along a perpendicular direction
with respect to the first direction, so that an abutment
surface positioned above the projecting element of the
firstlocking meansis able to prevent the coupling element
from being translated along the first direction and there-
fore prevent a relative movement between the second
connector element and the coupling element. Further-
more, the locking of the relative movement along the sec-
ond direction is guaranteed thanks to the fact that the
projecting elements of the second locking means are
configured so as to press the outer surface of the first
connector element, so as to be able to be engaged there-
with.

[0034] According to a further embodiment of the
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present invention an electrical connector device is pro-
vided in which the first connector element comprises a
pair of first lateral projections positioned on opposite lat-
eral portions of the first connector element and a pair of
second lateral projections positioned on opposite lateral
portions of the first connector element, wherein the pairs
of first projections and of second projections are config-
ured so as to be engaged with the pair of projecting ele-
ments of the second locking means. The pair of first pro-
jections is configured so as to guarantee a pre-mounting
of the coupling element on the first connector element
and the pair of second projections is configured so as to
allow the fixing of the coupling element to the first con-
nector element. Thanks to this particularly advantageous
embodiment, it is possible to pre-mount the coupling el-
ement onto the first connector element so as to be able
to simultaneously provide the first connector element with
the coupling element integrated thereto. This means that
a user will not be obliged to insert any external element
to the electrical device. This therefore greatly simplifies
the assembly method.

[0035] According to a further embodiment of the
present invention, an electrical connector device is pro-
vided wherein the extension of the pair of first lateral pro-
jections along the first direction is shorter than the exten-
sion of the pair of second lateral projections along the
first direction and wherein the longitudinal opening of
each of the second locking means has a height along a
perpendicular direction to the longitudinal direction of the
opening that varies along the longitudinal direction of the
opening; wherein the height at a terminal portion of the
projecting elements is greater with respect to the height
at a base portion of the projecting elements so as to be
able to engage the longitudinal opening of each of the
second locking means first with the pair of first lateral
projections and then with the pair of second lateral pro-
jections. Preferably, the height along the perpendicular
direction to the longitudinal direction of the opening has
two different values along the longitudinal direction of the
opening; a value that is constant along the longitudinal
direction at a terminal portion of the projections and that
is greater than a value that is constant along the longitu-
dinal direction at a base portion of the projecting ele-
ments. This solution is advantageous as it allows the
passing from a pre-coupling position to a coupling posi-
tion by making the opening slide along the pair of first
projections then inserting the opening into the pair of sec-
ond projections. Furthermore, thanks to the fact that the
height at the terminal portion is greater, it will be possible
to effectively and precisely guide the coupling element
with respect to the outer lateral surface of the first con-
nector element as, preferably, the height at the base por-
tion along the longitudinal direction of the projecting el-
ements of the second locking means is preferably the
same as the height of the pair of first projections so that
the relative position between the coupling element and
the first connector element is a predetermined position.
[0036] According to a further embodiment of the



11 EP 3 671973 A1 12

present invention an electrical connector device is pro-
vided in which the first connector element further com-
prises a second lateral groove and a third lateral groove
each configured so as to house the first locking means,
wherein each of the second and third groove comprises
a wall perpendicular to the first direction and positioned
above the first locking means so as to fix the relative
positioning of the first connector element with respect to
the second connector element along the first direction.
This solution is particularly advantageous as it allows the
number of elements that provide the locking along the
first direction between the first connector element and
the second connector element to be increased. This will
therefore provide more uniform and stable fixing.
[0037] According to a further embodiment of the
present invention an electrical connector device is pro-
vided wherein the first connector element and the second
connector element have a substantially circular outer
side surface. This solution is particularly advantageous
as it allows a particularly compact and simple body of the
first connector element and of the second connector el-
ement and a symmetrical coupling element with respect
to the central axis to be obtained.

[0038] According to a further embodiment of the
present invention a method is provided for ensuring and
fixing a coupling between a first connector element and
a second connector element, wherein the method com-
prises the following steps:

a) coupling the first connector element to the second
connector element along a first direction;

b) inserting a coupling element in an opening of the
firstconnector element and of a groove of the second
connector element so as to fix the positioning of the
first connector element with respect to the second
connector element along the first direction;

c) fixing the coupling element to the first connector
element so as to fix the relative positioning between
the coupling element and the first connector element
along a second direction that is perpendicular to the
first direction.

[0039] According to a further embodiment of the
presentinvention, a method is provided in which the cou-
pling element is pre-mounted onto the first connector el-
ement before the first connector element is coupled to
the second connector element. This solution makes it
possible to provide a first connector element on which a
coupling element is pre-mounted, therefore making sure
that an operator does not have to insert any additional
element.

[0040] According to an embodiment of the present in-
vention a method is provided wherein in the case in which
the coupling element is inserted into the groove of the
second connector element for more than a predeter-
mined length, the coupling element is configured to pre-
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vent the coupling between the first connector element
and the second connector element. This solution is par-
ticularly advantageous as it allows the coupling element
to be used also to guarantee the correct positioning. In
this particular case, if the coupling element is inserted
too deeply within the first connector element, the one or
more projections of the first locking means will prevent
the first connector element and the second connector
element from coupling with one another.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] The present invention is described with refer-
ence to the accompanying drawings in which the same
reference numbers and/or marks indicate the same parts
and/or similar parts and/or corresponding parts of the
system.

Figure 1 schematically shows an electrical connector
device known in the state of the art.

Figure 2 schematically shows a three-dimensional
view of an electrical connector device according to
a particular embodiment of the present invention in
which the coupling elementisin a pre-mounting state
on the first connector element.

Figure 3 shows a three-dimensional view of the elec-
trical connector device according to a particular em-
bodiment of the present invention in a state in which
the coupling element is in a fixing state.

Figure 4 shows a three-dimensional view of the cou-
pling element according to a particular embodiment
of the present invention.

Figure 5 shows a front three-dimensional view of the
coupling element according to a particular embodi-
ment of the present invention.

Figure 6 shows a three-dimensional view from above
of the coupling element according to a particular em-
bodiment of the present invention.

Figure 7 shows a particular opening of a projection
ofthe second locking means according to a particular
embodiment of the present invention.

Figure 8 shows a detailed view from above of the
coupling element according to a particular embodi-
ment of the present invention.

Figure 9 shows a lateral detailed view of the coupling
element according to a particular embodiment of the
present invention.

Figure 10 shows a front view of the coupling element
according to a particular embodiment of the present
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invention.

Figure 11 shows a first three-dimensional view of the
second connector element.

Figure 12 shows a second three-dimensional view
of the second connector element.

Figure 13 shows a three-dimensional view of the
overturned second connector element.

Figure 14 shows a front view of the second connector
element.

Figure 15 shows a view from above of the second
connector element.

Figure 16 shows a three-dimensional view of the first
connector element.

Figure 17 shows a view from above of the first con-
nector element.

Figure 18 shows a lateral view of the first connector
element.

Figures 19ato 19c show respectively a state in which
the coupling element is completely uncoupled from
the firstand from the second connector element (Fig-
ure 19a); a state in which the coupling element is
pre-mounted on the first connector element (Figure
19b) and a state in which the coupling element is
fixed to the first connector element (Figure 19c).

Figure 20 shows a sectional view from above of a
state in which the coupling element is fixed with the
first connector element.

Figure 21a and 21b show a view from below of the
first connector element and of the coupling element
in a state in which the coupling elementis pre-mount-
ed in a correct position (Figure 21a) and in a state
in which the coupling element is positioned in an in-
correct position (Figure 21b).

Figure 22 shows a three-dimensional view of an elec-
trical connector device according to a second em-
bodiment (main embodiment) of the present inven-
tion in a pre-fixing state.

Figure 23 shows a three-dimensional view of the
electrical connector device according to the second
embodiment of the present invention in afixing state.

Figure 24 shows a three-dimensional view of the
coupling element in an open state according to the
second embodiment of the present invention.
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Figure 25 shows a three-dimensional view of the
coupling element in a closed state according to the
second embodiment of the present invention.

Figure 26 shows a view from above of the coupling
element according to the second embodiment of the
present invention.

Figure 27 shows a lateral view of the coupling ele-
ment according to the second embodiment of the
present invention.

Figure 28 shows a detail of the coupling element
seen from above in an open state.

Figure 29 shows a detail of the coupling element
seen from above in a closed state.

Figure 30 shows a detail of the coupling of the cou-
pling element with the second connector element
wherein the presence of the first connector element
has been omitted.

Figure 31 shows a three-dimensional view of a first
step of the coupling of the coupling element with the
first conductor element and the second conductor
element.

Figure 32 shows a second step of the coupling be-
tween the coupling element and the first and second
connector element.

Figure 33 shows a final state in which the coupling
element is fixed to the first conductor element and
to the second conductor element.

DETAILED DESCRIPTION

[0042] The presentinvention is described in the follow-
ing by making reference to particular embodiments as
shown in the accompanying figures. However, the
present invention is not limited to the particular embodi-
ments described in the following detailed description and
depicted in the figures, rather the embodiments de-
scribed simply exemplify the various aspects of the
present invention, the scope of which is defined by the
claims. Further modifications in relation to the present
invention will be apparent to those skilled in art.

[0043] Figures 2 and 3 show two three-dimensional
views of a coupling between a first connector element 10
and a second connector element 20, with a coupling el-
ement 30 configured so as to fix the mechanical coupling
between the first conductor element 10 and the second
connector element 20 according to a first embodiment of
the present invention.

[0044] As can be seen in the figure, the first connector
element 10 and the second connector element 20 are
elements intended to be electrically connected to one
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another through mechanical type operations actuated by
auser.

[0045] According to the prior art, the connector ele-
ments 10 and 20 are formed by respective bodies of pref-
erably elastic material that supports and houses respec-
tive electrical terminals that can be coupled to one an-
other following the mechanical connection, and therefore
the coupling, between the two elements 10 and 20.
[0046] With particular reference to Figure 2, the cou-
pling between the first connector element 10 and the sec-
ond connector element 20 is performed by means of a
pressure exerted on the first connector element 10 above
the second connector element 20 along the direction R1
shown in the figure (hereinafter referred to as "first direc-
tion R1").

[0047] The construction details related to the electrical
terminals of the two elements 10 and 20 are not present-
ed as such details may be performed in any way known
in the state of the art. Furthermore, the removal of these
details from the drawings makes the latter clearer and
easier to understand.

[0048] The first connector element 10 can be a plug
connector whereas the second connector element 20 can
be an external header connector. However, itis clear that
the present invention can also operate in the event in
which the first connector element is made of an external
header connector and the second connector element is
made of a plug connector.

[0049] The first connector element 10 like the second
connector element 20 is made, as mentioned, of plastic
material, for example PA46-GF30 plastic.

[0050] Such features of the first connector element 10
and of the second connector element 20 are valid both
for the first and for the second embodiment.

[0051] As shown in Figure 14, the second connector
element has a height D12 that can preferably be equal
to 12.5 mm. Furthermore, as shown in the view from
above of Figure 15, the width D13 of the second connec-
tor element 20 is preferably equal to 31 mm whereas the
depth D14 thereof is preferably equal to 20.3 mm.
[0052] However, it is clear that such measurements
can vary according to requirements in the event in which
a second connector element 20 is to be created having
different features.

[0053] In the same way, as shown in Figures 17 and
18 the depth D15 of the first connector element is pref-
erably equal to 19 mm whereas the length D16 and the
height D17 are preferably 49 mm and 24 mm respective-
ly.

[0054] Returning to the coupling between the first con-
nector element 10 and the second connector element
20, as shown in Figures 2 and 3, the mechanical con-
nection is made by means of a coupling element 30 that
is inserted through the first connector element 10 and
the second connector element 20 along a direction R2
(hereinafter called "second direction R2") which is per-
pendicular to the first direction R1.

[0055] The coupling element 30 is preferably made of
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plastic material, e.g. PA46-GF30 plastic.

[0056] Below, with reference to Figures 4 to 18, the
features of the first connector element 10 and of the sec-
ond connector element 20 and of the coupling element
30 will be presented in detail. Following such detailed
description, with reference to Figures 19 and 20, the cou-
pling mode will be described between the three elements
together.

[0057] As described in Figure 4, the coupling element
30 comprises a main body 33 from which a series of
projecting elements extend.

[0058] In the first place, a pair of projecting elements
31 and 32 extends from lateral portions of the main body
33 and is configured so that the projecting elements 31
and 32 are elastically deformable along a parallel plane
to the plane on which the coupling element 30 lies so that
the two projections 31 and 32 can be moved towards and
away from one another by exercising pressure thereon.
On such projecting elements 31 and 32 two openings 37
and 38 are made, which extend along a longitudinal di-
rection of the projecting elements 31 and 32. As will be-
come clearer from the following description, the pair of
projecting elements 31 and 32 form, together with the
openings 37 and 38, a "second locking means".

[0059] Furthermore, as clearly shown in Figure 5, the
coupling element 30 comprises three projecting ele-
ments 34, 35 and 36 which substantially extend perpen-
dicularly from the main body 33. As can be seen in the
figure, the projecting elements 31 and 32 were omitted
from such figure so as to be able to show the arrangement
of the projections 34 and 35 more clearly.

[0060] The three projecting elements 34, 35, 36 form
a first locking means.

[0061] Forsimplicity purposes, in the following descrip-
tion the projecting element 36 will simply be called the
first projection of the first locking means whereas the pro-
jecting elements 34 and 35 will be respectively referred
to as second and third projection of the first locking
means. Preferably, the three projections 34, 35, 36 of the
first locking means are fixed stably to the main body
therefore preferably having high rigidity in spite of the
elasticity of the pair of projecting elements 31 and 32 and
of the second locking means.

[0062] The first projection 36 is positioned centrally in
a lower portion of the main body 33 whereas the second
and third projection 34 and 35 are always positioned in
a lower portion of the main body but symmetrically op-
posite with respect to the first projection 36. The longitu-
dinal extension of the second and third projection is, as
will be described below, much higher with respect to the
longitudinal extension of the first projection 36 so that the
second and the third projection 34 and 35 can reach fur-
ther portions of external elements. Furthermore, as
shown in the figure, the second and third projection 34
and 35, have a curved inner surface. In the present de-
scription, inner surface of the second and third projection
34 and 35 means a surface facing towards the first pro-
jection 36.
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[0063] This curved conformation allows, as will be-
come clearer from the following description, an external
body to be able to be "embraced" so as to position such
external body between the second projection 34 and the
third projection 35.

[0064] Figure 6 shows a detail of a view from above of
the coupling element 30 in which all the projections 31,
32, 34, 35, 36 of the first and second locking means can
be seen.

[0065] Ascanbe appreciated from the view fromabove
of Figure 6, the coupling element 30 is perfectly symmet-
rical with respect to a central axis, at which the first pro-
jection 36 of the first mounting means is placed.

[0066] Figure 7 shows a detail of the openings 37 and
38 of the pair of projecting elements 31 and 32.

[0067] Evenif, for simplicity purposes, the drawing only
shows the opening 37, it is clear that also the opening
38, as shown in Figure 4, preferably has the same con-
formation as the opening 37. As can be seen in the detail,
the height of the opening 37 along a longitudinal length
of the projecting element 32 varies: a first portion 37a
has a height along a perpendicular direction to the lon-
gitudinal direction of the projecting element 32 that is
shorter with respect to the height of the second portion
37b positioned closer to the distal portion of the projecting
element 32.

[0068] Between the first portion 37a and the second
portion 37b there is preferably a step 37¢ perpendicular
to the longitudinal direction of the projecting element 32,
which allows the passage from the first portion 37a to the
second portion 37b.

[0069] With reference to Figures 8 to 10 an idea of
reference values that the coupling element 30 can as-
sume will be provided.

[0070] As can be seen, and as also shown in Figure
8, the shape of the coupling element 30 seen in plan view
is of a substantially circular element wherein a portion of
the circle is removed to allow the coupling element 30 to
be coupled with an external body.

[0071] Therefore, it is possible to talk about the diam-
eter of the coupling element D1 that will preferably be
equal to 20.6 mm. The distance D2 between an outer
portion of the second projection 34 and an outer portion
of the third projection 35 of the first locking means is
preferably equal to 14.7 mm. In the same way the first
projection 36 has a substantially quadratic shape and
has a length D3 preferably equal to 2 mm and a width
D4 preferably equal to 2.1 mm.

[0072] Instead, with regard to the second locking
means, the pair of projecting elements 31 and 32 has a
height D5 preferably equal to 4.8 mm. The distal portion
37b (second portion) of the opening 37 has a height D6
preferably equal to 2.1 mm whereas the first portion 37a
of the opening 37 preferably has a height D9 equal to 1.7
mm.

[0073] Therefore, the step 37cbetween the first portion
37aandthe second portion 37b, which is preferably equal
in a lower portion and an upper portion of the opening

10

15

20

25

30

35

40

45

50

55

10

37, will preferably be equal to 0.2 mm. The length D7 of
the second and of the third projection 34 and 35 of the
first locking means is preferably equal to 13 mm whereas
the total extension D8 of the pair of projecting elements
31 and 32 of the second locking means is preferably
equal to 19 mm. The total height D10 of the coupling
element 30 is preferably equal to 5.8 mm. Furthermore,
as shown in Figure 10, the first projection 34 of the first
locking means which, as previously mentioned, is sub-
stantially quadratic shaped, has a height D11 preferably
of 2.2 mm.

[0074] Now with reference to Figures 11 to 13, the fea-
tures of the second connector element 20 will be shown
in detail.

[0075] In the present description, only the necessary
features of the second connector element for the reali-
sation of the present invention will be underlined.
[0076] However, it is clear that the second connector
element 20 can have numerous variations with respect
to what has been described up to now, as the present
invention is not limited to this particular embodiment of
the second connector element 20 rather, as will become
clearer from the following description, it relates to a cou-
pling element that guarantees the coupling and fixing be-
tween the first connector element and the second con-
nector element.

[0077] As can be seen in Figures 11 and 12, which
show two three-dimensional views of the second con-
nector element 20, in this embodiment the second con-
nector element 20 comprises a base 29 on which a sub-
stantially cylindrical body is placed having a plurality of
protrusions on the outer surface thereof. It is clear that,
for example, the base 29 can have any other shape able
to allow the coupling of the second connector element
20 to an external element.

[0078] As will be explained below, the presence of the
protrusions guarantees for the coupling element 30 to fix
a positioning along the first direction R1 between the first
connectorelement 10 and the second connector element
20.

[0079] On the cylindrical lateral surface 23 there are
two symmetrically opposite protrusions 24 and 25 posi-
tioned at about half the height of the cylindrical lateral
surface 23. Protrusions 21 and 22 are arranged below
such protrusions. The second and third projection 34 and
35 of the first locking means are configured so as to be
interposed between the protrusions 21, 24 and 22, 25,
respectively. In this way the curved portion of the second
and third projection 34 and 35 will contact the outer sur-
face 23 of the second connector element positioned be-
tween the protrusions 24 and 25 and the protrusions 21
and 22.

[0080] Furthermore, an upper surface of the second
and third projection 34 and 35 (which preferably have a
flat shape) will abut with a lower surface of the protrusions
24 and 25, so that the coupling element 30 cannot move
along the first direction R1 with respect to the second
connector element 20. Furthermore, as shown in Figures
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11 and 12, on the lateral surface 23 of the second con-
nector element 20 there is a further protrusion 266 placed
substantially at the same height as the protrusions 24
and 25 and configured so as to be able to house the first
projection 36 of the first locking means.

[0081] As clarified from the present description, the
protrusions 21 and 24 form a first groove 27 comprised
between the upper wall of the protrusion 21, the lateral
wall 23 and the lower wall of the protrusion 24. Further-
more, the protrusions 22 and 25 form a second groove
28 formed by the upper wall of the protrusion 22 of the
lateral wall 23 and the lower wall of the protrusion 25.
Additionally, the protrusion 26 forms a groove 266 below.
Such groove will be formed by the lower wall of the pro-
trusion 26 and the upper wall of the base 29.

[0082] As shown from the overturned view of the sec-
ond conductor element 20 shown in Figure 13 on the
lower surface of the base 29 of the second connector
element 20 a sealing element 201 may be placed to allow
the seal between the second connector element 20 and
an element placed below. Such sealing element 201 is
preferably made of rubber by means of ageneric silicone.
[0083] Figure 16 shows a three-dimensional view of
the first connector element 10.

[0084] Also the firstconnector element 10, like the sec-
ond connector element 20, has an outer lateral surface
18 that is substantially cylindrical. A pair of first projec-
tions 11, 12 and a pair of second projections 12, 13 are
placed on the outer surface, which project outside the
lateral surface 18.

[0085] Ascanbeseeninthedrawing, and asbecomes
clear from the previous description of the openings 37
and 38 of the pair of projecting elements 31, 32 of the
second locking means, the height of the projections 11,
12 of the first pair of projections along the first direction
R1 is less than the height of the projections 13, 14 of the
second pair of projections.

[0086] Furthermore, the lateral surface 18 of the first
connector element 10 comprises three openings 15, 16,
17 configured so as to allow the projections 34, 35, 36
of the first locking means to pass through them. There-
fore, such openings shall be found in positions corre-
sponding to the three projections 34, 35, 36 of the first
locking means.

[0087] Itis clear that if the number of projections of the
first locking means is different from three, the number of
openings positioned on the outer lateral surface 18 will
preferably be equal to the number of projections of the
first locking means.

[0088] Therefore, in the particular embodiment of the
present invention, the first opening 16 will be at a central
position and the openings 15, 17 will be configured so
as to house the second projection and the third projec-
tions 34 and 35 respectively and will therefore be placed
symmetrically opposite with respect to the first opening
16.

[0089] Furthermore, as shown in the figures, above the
first opening 16, a sealing element 19 is preferably
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placed, represented by a rubber projection (made of a
generic silicone) able to isolate the area of the electrical
connection from the outside. Such element can prevent
dust, damp and water or other fluids from penetrating
into the electrical connection, preventing compromising
the electrical functionality of the connection.

[0090] With reference to Figures 2 and 3 and Figures
19 and 20, the coupling method of the first connector
element 10 with the second connector element 20 by
means of the coupling element 30 will be described here-
in.

[0091] AscanbeseeninFigure 2,the couplingelement
30 is pre-mounted on the outer surface 18 of the first
connector element 10 by means of the interaction be-
tween the openings 37 and 38 of the pair of projecting
elements 31 and 32 and the pair of first projections 11
and 12 positioned on the outer surface 18 of the first
connector element 10.

[0092] This solution allows the first connector element
10 to be provided with the coupling element 30 pre-
mounted thereon so as to proceed with the coupling of
two different elements from one another: the pair formed
by the connector element 10 and the coupling element
30 with the second connector element 20.

[0093] As previously mentioned, the pair formed by the
first connector element 10 and by the coupling element
30 is moved with respect to the second connector ele-
ment 20 along the first direction R1. The correct final
positioning between the first connector element 10 and
the second connector element 20 will be terminated pre-
cisely by the coupling element 30 which will be able to
fix the relative positioning between the first connector
element 10 and the second connector element 20 only
in the event in which the relative position between the
first connector element 10 and the second connector el-
ement 20 is a predetermined position.

[0094] Infact, in the eventthatitis not, the projections
34, 35, 36 of the first locking means will not be coupled
correctly with the grooves 27, 28, 266 of the second con-
nector element 20 and the operator will not then be able
to fix the coupling element 30 to the first connector ele-
ment 10. As shown in Figure 3, which shows a subse-
quent state to the one shown in Figure 2, the coupling
element 30 is translated along the direction R2 which is
perpendicular to the direction R1 so that the projections
34, 35, 36 of the firstlocking means enter into the grooves
27, 28, 266 of the second connector element 20.
[0095] Thanks to such translation of the first locking
means, the coupling element 30 will be able to be trans-
lated from the pre-mounting position shown in Figure 2
to the final position shown in Figure 3 wherein the cou-
pling element 30 is in a fixing position, wherein the open-
ings 37 and 38 are fixed to the pair of second projections
13 and 14 positioned on the outer lateral surface 18 of
the first connector element 10.

[0096] To explain in more detail the way in which the
coupling element 30 is fixed to the first connector element
10, reference is made to Figure 19 in which the various
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steps are shown schematically through a sectional view
from above of the connector device 100.

[0097] Ascanbeseeninsuchfigures, the second con-
nector element 20 has been omitted such as to be able
to more clearly represent the coupling between the first
connector element 10 and the coupling element 30.
[0098] Figure 19a shows a previous state to the cou-
pling wherein the first connector element 10 and the cou-
pling element 30 are completely uncoupled from one an-
other.

[0099] Following a translation along the second direc-
tion R2 shown by the arrow in Figure 19b, the coupling
element 30 reaches a pre-mounting position, in which it
is pre-mounted on the first connector element 10 through
a coupling of the pair of first projections 11 and 12 with
the openings 37, 38 of the pair of projecting elements 31
and 32.

[0100] At this point, after such pre-mounting has been
performed, the pair formed by the first connector element
10 and the coupling element 30 can be coupled to the
second connector element 20.

[0101] Between the step shown in Figure 19a and the
step shown in Figure 19b the projections 34 and 35 of
the first locking means are inserted within the openings
15 and 17 positioned on the outer lateral surface 18 of
the first connector element 10.

[0102] In any case, the present invention is not limited
to this particular method. In fact, it is possible to proceed
atafirsttime with the coupling between the first connector
element 10 and the second connector element 20 and,
in a second step, mount the coupling element 30 thus
ensuring the coupling between the first and the second
connector element 10 and 20 and fixing it.

[0103] However, according to a preferable embodi-
ment, as mentioned, following a pre-coupling between
the first connector element 10 and the coupling element
30, the mechanical coupling with the second connector
element 20 takes place. In a third step, shown in Figure
19c, the coupling element 30 has been translated along
the direction R2 so that the projections 34, 35, 36 of the
first locking means have penetrated into the grooves 27,
28, 266 of the second connector element.

[0104] As it will have been possible to see, between
the step shown in Figure 19b and the step shownin Figure
19c, the first projection 36 of the first locking means is
inserted through the opening 16 positioned on the outer
lateral surface 18 of the first connector element 10.
[0105] Therefore, in the step shown in Figure 19c, the
openings 37, 38 of the pair of projecting elements 31 and
32 are coupled in a fixed way to the pair of second pro-
jections 13 and 14.

[0106] Itis clear that, thanks to the elasticity of the pair
of projecting elements 31 and 32 of the coupling element
30, between the step shown in Figure 19b and the step
shown in Figure 19c the projecting elements 31 and 32
are moved away from one another so as to overtake the
step formed by the pair of second projections 13a, 14a
and, after reaching the top of the step 13a, 14a, thanks
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to a further translation along the second direction R2, the
projecting elements 31 and 32 move towards one another
and remain "wedged" to the pair of second projections
13, 14 along the edge 13b, 14b of the second projections.
[0107] Figure 20 shows a sectional view of the state in
which the coupling element 30 is fixed to the first con-
nector element 10 (state shown in Figure 19¢c), so as to
lock the relative positioning between the first connector
element 10 and the second connector element 20.
[0108] As can be seen, the projections 34, 35, 36 of
the first locking elements are inserted into the grooves
7, 28, 266 of the second connector element 20 and the
pair of projecting elements 31, 32 of the second locking
means is fixed to the pair of second projections 13, 14
of the first connector element 10.

[0109] In this state, the horizontal displacement be-
tween the coupling element 30 and the pair formed by
the first connector element 10 and the second connector
element 20 is locked by the interaction between the open-
ings 37, 38 of the pair of projecting elements 31, 32 of
the second locking means and the pair of second projec-
tions 13, 14.

[0110] In this way, the relative displacement along the
first direction R1 perpendicular to the sectional plane
shown in Figure 20 is locked thanks to an interaction of
the first locking means and the lower wall of the protru-
sions 24, 25, 26 positioned on the outer lateral surface
23 of the second connector element 20.

[0111] Figure 21 shows a particular feature of the
present embodiment.

[0112] In the case in which, as previously mentioned,
the coupling element 30 is pre-mounted on the first con-
nector element 10 before the coupling takes place with
the second connector element 20, it is possible to use
the relative positioning between the coupling element 30
and the first connector element 10 to make sure that the
coupling with the second connector element 20 only
takes place in the particular case in which the positioning
of the second and third projecting element 34, 35 of the
first locking means into the openings 15 and 17 of the
first connector element 10 is a correct positioning, in
which the coupling element 30 is inserted within the open-
ings 15, 17 of the first connector element 10 for a length
less than or equal to a predetermined length.

[0113] For example, as shown in Figure 21b, in the
case in which the first and the second projections 34, 35
of the first locking means are inserted too deep, they
preventthe second connector element 20 from being me-
chanically connected to the pair formed by the first con-
nector element 10 and the coupling element 30.

[0114] On this point, Figure 21a shows instead a state
in which the coupling element 30 and the first connector
element 10 are positioned correctly in which the connec-
tion can take place with the second connector element
20.

[0115] With reference to Figures 22 to 33, a second
embodiment of the present invention will be presented
herein, which is the main embodiment of the present in-
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vention.

[0116] Common elementstothe firstembodimentshall
be identified with the same reference numbers.

[0117] In particular, also in the second embodiment
the coupling takes place between a first connector ele-
ment 10 and a second connector element 20 having anal-
ogous features to those of the first embodiment. The sub-
stantial difference between the first and the second em-
bodiment is the particular shape of the coupling element
300 which, in this case, has slightly different features,
which will be explained in detail in the following descrip-
tion.

[0118] As shown in Figure 22, the electrical connector
device 101 comprises: a first connector element 10, a
second connector element 20 and a coupling element
300 configured so as to ensure and fix the coupling be-
tween the first connector element 10 and the second con-
nector element 20.

[0119] The coupling element 300 is preferably made
of plastic material, e.g. PA46-GF30 plastic.

[0120] With respect to the connector element 10,
shown for the first embodiment, in the present embodi-
ment it is preferable for the first connector element 10 to
have a longitudinal support groove 2 positioned along a
circumferential surface of the outer lateral surface 18 of
the first connector element 10 and a lateral opening 16
(shown in Figure 31). As can be seen in Figure 22, the
coupling element 300 is configured so as to "embrace"
the outer lateral surface 18 of the first conductor element
10.

[0121] The features of the coupling element 300 will
be explained in detail below and, following such descrip-
tion, the particular operation of such coupling element
300 will be described.

[0122] As shown in Figure 24, the coupling element
300 comprises a first arched portion 301 and a second
arched portion 302, connected to one another by a con-
nection portion 303 configured so as to allow a first ter-
minal portion of the first arched portion 301 to be con-
nected to a first terminal portion of the second arched
portion 302.

[0123] In the other two second terminal portions of the
first arched portion 301 and of the second arched portion
302 a hooking system is placed. In particular, according
to the particular embodiment described in the figure, the
first arched portion 301 comprises a male hook portion
316 and the second arched portion 302 has a female
hook portion 323 configured so as to be coupled mechan-
ically to the male hook portion 316.

[0124] In this way, as shown in Figure 25, when the
male hook portion 316 is coupled to the female hook por-
tion 323, the first arched portion 301 and the second
arched portion 302 close the circle in which afirst terminal
part of the two arched portions 301, 302 is connected by
means of the connection portion 303, and the other sec-
ond terminal portion is connected by means of the hook
formed by the male hook portion 316 and the female hook
portion 323.
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[0125] As canbe noted, between Figure 24 and Figure
25, the connection portion 303 has two different shapes.
Figure 24 shows a connection portion 303 formed inte-
grally with the first arched portion 301 and the second
arched portion 302, so that the coupling element 300
forms an integral element. Instead, Figure 25 shows an
additional connection portion 303 that connects the first
arched portion 301 with the second arched portion 302
so as to connect them to one another.

[0126] Therefore,inthe presentinvention, the coupling
element 300 can be formed integrally or formed by two
distinct and separate bodies which are coupled to one
another by means of the connection portion 303.
[0127] The connection portion 303 is configured so as
to allow the relative displacement between the first
arched portion 301 and the second arched portion 302.
Preferably, the first arched portion 301 forms a first semi-
circle and the arched portion 302 forms a second semi-
circle. However, it will also be possible that the first
arched portion 301 forms a larger portion of a semi-circle
(an arc of a circle or ellipse), and the second arched por-
tion 302 forms a smaller portion of a semi-circle (an arc
of a circle or ellipse) or vice versa.

[0128] As shown in the figure, the first arched portion
301 comprises a first semi-circular body 317 on which a
base portion 311 is installed on which a first positioning
projection 312 and a second positioning projection 313
are installed which extend from it along an at least par-
tially perpendicular direction from such base portion 311.
The positioning projections 312, 313 are projections that
allow, as will be illustrated below, the correct positioning
to be obtained between the first connector element 10
and the second connector element 20.

[0129] The first positioning projection 312 and the sec-
ond positioning projection 313 have an at least partially
arched inner surface, so as to be able to "embrace" an
external body, for example elliptical or cylindrical. Pref-
erably, also the outer surface willhave an arched surface.
Inthe present description, inner surface means a surface
turned towards the first positioning projection 312 or to-
wards the second positioning projection 313 and outer
surface means a surface opposite it.

[0130] The upper terminal portion of the first position-
ing projection and of the second positioning projection
312, 313 each comprise a fixing projection 314, 315
which, as will become clearer in the continuation of the
description, allows the coupling of the coupling element
300 with the connector element 20. As shown in the fig-
ure, such fixing projection is positioned at an upper ter-
minal portion of the positioning projections.

[0131] Furthermore, the second arched portion 302 al-
so comprises a second semicircular body 321 on which
a locking protrusion 322 is placed, configured so as to
extend along the circumference of the second semicir-
cular body 321. Such locking protrusion 322 is preferably
in a central portion along the first direction R1 of the sec-
ond semicircular body 321.

[0132] Now withreference to Figures 26 to 29, the pref-
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erable features of the lengths of the coupling element
300 will be presented in detail.

[0133] AsshowninFigure 26, which shows a view from
above of the coupling element 300, the outer diameter
D19 of the first semicircular body 317 is preferably equal
to 20 mm whereas the outer diameter D18 of the first and
of the second positioning projection 313, 314 is prefera-
bly equal to 14.9 mm. The height D20 of the locking pro-
trusion 322 is preferably equal to 1.5 mm. Height in this
case means the extension length of the protrusion 322
along a perpendicular direction to the surface on which
the protrusion 322 is located.

[0134] The height D22 of the first and the second po-
sitioning projection 312, 313 is preferably equal to 2.5
mm, whereas the height D23 of the first positioning pro-
jection and of the second positioning projection 314, 315
at the fixing projections is preferably equal to 3 mm. Fur-
thermore, the height D24 of the first arched portion and
of the second arched portion 301 and 302 is preferably
equal to 4 mm.

[0135] As shown in Figure 28, the inner diameter D25
placed at the locking protrusion 322 is preferably equal
to 15.6 mm whereas, as shown in Figure 29, the outer
diameter D27 of the first arched portion and of the second
arched portion 301, 302 in a state in which the first arched
portion 301 is fixed to the second arched portion 302 by
means of the hook, is preferably equal to 20 mm. In the
same way, the outer diameter obtained, in the same
state, of the outer hook, is preferably equal to 24.8 mm.
[0136] With reference to Figure 30, the fixing mode of
the coupling element 300 to the second connector ele-
ment 20 will be shown. To show such coupling more
clearly, in such figure the first connector element 10 has
been omitted.

[0137] Ascanbeseeninthefigure, the first positioning
projection and the second positioning projection 312 and
313 are configured so as to be channelled into the lateral
groove 27, 28 of the second connector element 20, as
happened in the first embodiment of the present inven-
tion.

[0138] This "channelling" is precisely what allows the
first connector element 10 to be positioned in a correct
position with respect to the second connector element
20, from which the name "positioning projection” derives.
However, as will be described below, the positioning pro-
jections 312, 313 also act as locking means as they allow
a fixing between the first connector element 10 and the
second connector element 20 along the first direction R1.
[0139] However, unlike the first embodiment, the ter-
minal portion of the first and of the second positioning
projection 312, 313, as previously described, have fixing
projections 314, 315, which are also able to allow the
locking of the coupling element 300 to the second con-
nector element 20 along the second direction R2.
[0140] Infact, when the first and the second projection
312, 313 are inserted along the lateral grooves 27, 28,
such positioning projections 312, 313 are configured so
as to be slightly flexible along the second direction (per-
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pendicular to the extension direction of the positioning
projections 312, 313), so that the fixing projections 314,
315 can also be inserted into the lateral grooves 27, 28.
[0141] Inthe terminal portion of the lateral grooves 27,
28, thanks to the elasticity of the positioning projections
312, 313, such projections are configured so as to return
into the initial position making sure that the fixing projec-
tions 314, 315 remain wedged with a terminal wall of the
protrusions 24, 25 of the second connector element 20.
[0142] In this way, it will be possible to lock the move-
ment of the coupling element 300 along the second di-
rection R2. Such a configuration of the first positioning
projection 312 and of the second positioning projection
313 comprising the fixing projections 314, 315 as de-
scribed in the figure, can also be applied to the first em-
bodiment and in particular in the terminal portions of the
second and of the third projecting element of the first
mounting means 34, 35.

[0143] When the first and the second positioning pro-
jection 312, 313 are inserted into the lateral grooves 27,
28, as previously mentioned, the relative movement be-
tween the coupling element 300 and the second connec-
tor element 20 is locked both along the first direction R1
and along the second direction R2, thanks to the firstand
the second positioning projection 312, 313 and the pres-
ence of the fixing projections 314, 315, respectively.
[0144] Below, with reference to Figures 31 and 32, the
two steps that allow the coupling of the coupling element
300 to the first and the second connector element 10, 20
will be explained.

[0145] Unlike the first embodiment, in the second em-
bodiment, the coupling element 300 is preferably coupled
to the first and to the second connector element 10, 20
after the first conductor element 10 has been coupled to
the second conductor element 20 along the first direction
R1.

[0146] Infact, as shown in Figure 31, after the first con-
ductor element 10 has been positioned at the second
conductor element 20, the first and the second position-
ing projection 312, 313 of the coupling element 300 are
inserted into the lateral opening 16 of the first connector
element 10. In this way, such positioning projections 312,
313 will then enter the grooves 27, 28 of the second con-
ductor element 20 so as to realise the fixing that was
previously described in relation to Figure 30.

[0147] In the subsequent state, which is shown in Fig-
ure 32, the first positioning projection and the second
positioning projection 312, 313 are inserted until the fixing
projections 314, 315 fix the positioning of the coupling
element 300 with respect to the second connector ele-
ment 20 along the second direction R2.

[0148] Subsequently, the operator will exert a pressure
along the second semicircular body 321 so that the sec-
ond arched portion 302 closes the circle and the female
hook portion 323 of the second arched portion 302 is
placed at the male hook portion 316 of the first arched
portion 301.

[0149] Itis clear thatin an alternative embodiment the



27

male hook portion can be positioned on the second
arched portion 302 and the female hook portion 323 can
be positioned on the first arched portion 301.

[0150] Asshowninfigure 33,in afinal state, the female
hook portion 323 is fixed to the male hook portion 316
and the locking protrusion 322 is inserted into the circum-
ferential support groove 2 of the first conductor element
10 so that the locking protrusion 322 locks a possible
relative movement along the circumferential direction of
the first connector element 10 with respect to the coupling
element 300.

[0151] The presence of the locking protrusion 322 is a
preferable but not necessary feature as, thanks to the
presence of the hook and the fixing projections 314, 315,
in theory the locking is already guaranteed. However, the
inventor has discovered that, due to the numerous vibra-
tions that can take place on the body on which such elec-
trical connector device is positioned 101, it is preferable
to have such locking protrusion 322, so as to prevent any
uncoupling caused by external vibrations.

[0152] Although the present invention was described
with reference to the embodiments described above, it
is apparent to an expert in the field that it is possible to
make several modifications, variants and improvements
to the presentinvention in light of the above teaching and
within the scope of the appended claims, without depart-
ing from the object and the scope of protection of the
invention.

[0153] For example, even if it has always been shown
that the fixing projections 314, 315 are positioned in an
upper portion of the first and of the second projecting
element 312, 313 it is possible to position such fixing
projections 314, 315 also in a lower position.

[0154] Furthermore, even if this is not shown in the
figures, the first connector element 10 can have an outer
lateral surface having a different shape from the cylindri-
calone. Inthe case, forexample, inwhich the outer lateral
surface of the first connector element 10 has a parallel-
epiped surface, the first arched portion 301 and the sec-
ond arched portion 302 will have an arched portion con-
figured so as to "embrace" the lateral surface of the par-
allelepiped portion. For example, if the parallelepiped has
a hexagonal shape, each arched portion will preferably
have three broken portions rather than having a curvilin-
ear portion such as the one shown in the figure.

[0155] Finally, those fields known by experts in the field
were not described to avoid excessively and uselessly
overshadowing the invention described. Accordingly, the
invention is not limited to the embodiments described
above, but is only limited by the scope of protection of
the appended claims.
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R1: First direction;
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R2:
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second direction;

10: First conductor element;

11, 12: Pair of first projections;
13, 14: Pair of second projections;
15, 16, 17: Lateral openings;

2: Longitudinal support groove;
18: Outer lateral surface;

19: Sealing element;

20: Second connector element;
21, 22, 24, 25, 26: Protrusions;
23: Lateral surface;

27, 28, 266: Grooves;

29: Base;

30, 300: Coupling element;

31, 32: Pair of projecting elements;
33: Main body;

34, 35, 36: projecting elements;
37, 38: Openings;

301:
302:
303:
311:
312:
313:
314,
316:
317:
321:
322:
323:

Claims

First arched portion;
Second arched portion;
Connection portion;

Base portion;

First positioning projection;
Second positioning projection;
315: Fixing projections;
Male hook portion;

First semicircular body;
Second semicircular body;
Locking protrusion;
Female hook portion.

1. A coupling element (300) configured to ensure and
fix the correct relative positioning between afirst con-
nectorelement(10) and a second connector element
(20), said first connector element (10) and said sec-

ond

connector element (20) being configured so as

to be able to be coupled to one another along a first
direction (R1); said coupling element (30) compris-

ing:

a first arched portion (301), having a first termi-
nal portion and a second terminal portion, and
a second arched portion (302), having a first ter-
minal portion and a second terminal portion,
wherein said first terminal portion of said first
arched portion (301) is connected to said first
terminal portion of said second arched portion
(302);

a first locking means (312, 313) comprising at
least a first projecting element (312, 313) that
extends from said first arched portion (301) and
is configured so as to beinserted into an opening
(16) of said first connector element (10) and into
a groove (27, 28) of said second connector el-
ement (20) for fixing the relative positioning of
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said first connector element (10) with respect to
said second connector element (20) along said
first direction (R1);

a second locking means (314, 315, 316, 323)
comprising a closing means (316, 323) posi-
tioned at said second terminal portion of said
firstarched portion (301) and of said second ter-
minal portion of said second arched portion
(302); wherein said closing means (316, 323) is
configured so as to fix said second terminal por-
tion of said first arched portion (301) to said sec-
ond terminal portion of said second arched por-
tion (302) so as to fix a relative positioning be-
tween said first connector element (10) and said
coupling element (300) along a second direction
(R2) that is perpendicular to said first direction
(R2).

The coupling element (300) according to claim 1,
wherein said second locking means (314, 315, 316,
323) further comprises a fixing projection (314, 315)
positioned at a terminal portion of said first projecting
element (312, 313) of said first locking means (312,
313) and configured so as to lock the relative posi-
tioning between said projecting element (312, 313)
of said first locking means (312, 313) and said sec-
ond connector element (20).

The coupling element (300) according to claim 1 or
2, wherein said firstlocking means (312, 313) further
comprises said first projecting element (312) and a
second projecting element (313), wherein a terminal
portion of each of said first projecting element (312)
and of said second projecting element (313) com-
prises a fixing projection (314, 315) configured so as
to lock the relative positioning between said project-
ing elements (312, 313) of said first locking means
(312, 313) and said second connector element (20).

The coupling element (300) according to any one of
claims 1 to 3, wherein said first projecting element
(312, 313) of said first locking means is configured
so as to be elastically deformable along a perpen-
dicular direction to the extension direction of said
first projecting element (312, 313).

The coupling element (300) according to any one of
claims 1 to 4, wherein said closing means (316, 323)
of said second locking means (314, 315, 316, 323)
comprises a hook closure wherein a male hook por-
tion (316) is positioned preferably at said second ter-
minal portion of said first arched portion (301) and a
female hook portion (323) is positioned preferably at
said second terminal portion of said second arched
portion (302).

The coupling element (300) according to any one of
claims 1 to 5, further comprising a third locking
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means (322) configured so as to fix the positioning
of said coupling element (300) with respect to said
first connector element (10) along a tangential direc-
tion of said first connector element (10), said third
locking means comprising a locking protrusion (322)
that extends along an internal circumferential sur-
face of said second arched portion (302).

The coupling element (300) according to any one of
claims 1 to 6, wherein said first arched portion (301)
is provided integrally with said second arched portion
(302), wherein a connection portion (303) is config-
ured so as to connect said first terminal portion of
said first arched portion (301) to said first terminal
portion of said second arched portion (302).

The coupling element (300) according to any one of
claims 1to 7, wherein each of said first arched portion
(301) of said second arched portion (302) comprises
a semicircular body (317, 321).

An electrical connector device (101) comprising a
coupling element (300) according to any of claims 1
to 8, a first connector element (10) and a second
connector element (20), said first connector element
(10)and said second connector element (20) bearing
respective electrical terminals with respective bodies
that can be coupled to one another and being con-
figured so as to be able to be coupled to one another
along said first direction (R1);

said first connector element (10) comprising a first
lateral opening (16) configured so as to allow the
passage of said first projecting element (312, 313)
of said first locking means (312, 313);

said second connector element (20) comprising a
first lateral groove (27, 28) configured so as to house
said first projecting element (312, 313) of said first
locking means (312, 313), said first lateral groove
(27, 28) comprising a perpendicular wall to said first
direction (R1) and positioned above said projecting
element (312, 313) of said first locking means (312,
313), so as to fix the relative positioning of said first
connector element (10) with respect to said second
connector element (20) along said first direction
(R1);

wherein said closing means (316, 323) of said sec-
ond locking means (314,315, 316, 323) is configured
so as to rest said coupling element (30) against an
outer lateral surface (18) of said first connector ele-
ment (10) so as to fix said coupling element (30) to
said first connector element (10).

The electrical connector device (101) according to
claim 9, wherein said first connector element (10)
comprises a support groove (2) positioned along an
outer lateral wall (18) of said first connector element
(10) and extending along a perpendicular direction
to said first direction (R1), said support groove (2)
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configured so as to be able to be coupled with a
locking protrusion (322) of said second arched por-
tion (302) so as to lock a tangential positioning be-
tween said second arched portion (302) of said cou-
pling element (300) and said first connector element
(10).

The electrical connector device (101) according to
any one of claims 9 or 10, wherein said first connector
element (10) further comprises a second lateral
groove (27, 28) configured so as to house said first
locking means (312, 313), wherein said second
groove (27, 28) comprises a wall perpendicular to
said first direction (R1) and positioned above said
firstlocking means (312, 313) so as to fix the relative
positioning of said first connector element (10) with
respect to said second connector element (20) along
said first direction (R1).

The electrical connector element (101) according to
claim 11, wherein said first and said second lateral
groove (27, 28) have an open terminal portion con-
figured so as to allow fixing projections (314, 315) of
said second locking means (314, 315, 316, 323) to
be fixed to said first and said second lateral groove
(27, 28).

The electrical connector device (101) according to
any one of claims 9 to 12, wherein said first connector
element (10) and said second connector element
(20) have a substantially cylindrical outer lateral sur-
face (18, 23).

A method for ensuring and fixing a coupling between
afirst connector element (10) and a second connec-
tor element (20); said method comprising the follow-
ing steps:

a. coupling said first connector element (10) to
said second connector element (20) along a first
direction (R1);

b. inserting a coupling element (300) in at least
one opening (16) of said first connector element
(10)andin a groove (27, 28) of said second con-
nector element (20) so as to fix the positioning
of said first connector element (10) with respect
to said second connector element (20) along
said first direction (R1);

c. fixing said coupling element (300) to said first
connector element (10) so as to fix the relative
positioning between said coupling element
(300) and said first connector element (10) along
a second direction (R2) that is perpendicular to
said first direction (R1).
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