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Description

[0001] The present invention relates to a connector for
optical fibres. More specifically, the invention relates to
a connector for optical fibres and a device for connecting
one or more optical fibres to a respective connection com-
ponent. The invention also relates to a fibre-optic com-
munication line comprising the connector of the invention
and to a distribution network comprising at least two fibre-
optic communication lines of the invention.
[0002] Throughout the present description and the
subsequent claims, the term "connection component" will
be used to generally indicate an optical component, such
as for example an optical fibre or a lens, or a opto-elec-
tronic components, such as for example an optical source
(laser) or a photo-detector (or photo-receiver or photo-
diode). For the sake of simplicity, henceforth reference
will be explicitly made to the optical connection between
optical fibre and opto-electronic component, i.e. a device
which carries out an optical-electrical and/or an electrical-
optical conversion, such as an optical source or a photo-
detector, respectively; the same principles can, however,
be applied to the case of a connection between two op-
tical fibres, or between an optical fibre and a lens.
[0003] As known, in the field of telecommunications,
optical technology is currently used mainly for long-dis-
tance transmission of optical signals using the known
properties of wide band provided by optical fibres. How-
ever, the research is moving towards the possibility of
using optical technology also in the signal distribution
networks from a common branch point to a plurality of
user apparatuses (such as, for example, television and/or
analogue and/or digital telephone signals) and for trans-
mitting digital data between electronic equipments (such
as, for example, the Personal Computers of a LAN net-
work), in place of the commonly used electrical cables,
such as, for example, coaxial or copper duplex cables.
[0004] Indeed, electrical cables have a relatively nar-
row band and they are becoming a bottleneck with re-
spect to the band of signals to be transmitted. Moreover,
they exhibit problems of electromagnetic interference, of
impedance matching and they are difficult to be inserted
into the appropriate raceways of a building since they are
stiff. In addition, being bulky, they significantly reduce the
number of cables which can be inserted into a raceway.
Moreover, due to electrical safety requirements, they re-
quire the arrangement of separate raceways from those
used for distributing electrical energy. Differently, fibre-
optic cables are suitable for being inserted into the ap-
propriate raceways of a building since they are not too
bulky, they are flexible, light, free from electromagnetic
interference and they have low bending losses. In addi-
tion, they are suitable for being inserted into the same
raceways which are used for distributing electrical ener-
gy. Moreover, optical fibres have a potentially very large
band, low attenuation values and they are transparent to
the bit rate, to the format and to the transmission code.
[0005] The connection of an optical cable to an optical

source and/or to a photo-detector is conventionally car-
ried out by means of an optical connection device. Typ-
ically, an optical connection device is a device comprising
two parts (henceforth referred to as connector and re-
ceptacle) which can be repeatedly connected to and dis-
connected from each other and which must be attached
to one end of the optical cable and to the optical source
or the photo-receiver, respectively.
[0006] In the specific case of mutual connection be-
tween two optical fibres, each of the two fibres is asso-
ciated with a respective connector and the optical cou-
pling is achieved by mutually connecting the two connec-
tors by means of an intermediate connection element.
Throughout the present description and the subsequent
claims, the term "receptacle" is to be understood to in-
clude also such an intermediate element.
[0007] For example, an optical cable installation suit-
able for connecting, inside a building, a user apparatus
to a central distribution apparatus (located, for example,
in an office or in a flat and, respectively, in the cellar or
in the loft), requires the implementation of the following
steps: passing the optical cable along an appropriate
raceway in the building; cutting the optical cable accord-
ing to the desired length; clamping two connectors to the
two ends of the cable, in the proximity of the user appa-
ratus and of the central apparatus, respectively; option-
ally clamping the optical source and/or the photo-detector
(if the optical source and the photo-detector are not al-
ready provided in appropriate receptacles) to two recep-
tacles, in the proximity of the user apparatus and of the
central apparatus, respectively; and, finally, connecting
each optical connector with the respective receptacle for
removably connecting the optical fibre with the source
and/or the photo-detector, in the proximity of the central
apparatus and of the user apparatus, respectively.
[0008] Connectors for optical fibre are known in the
art. Some of these connectors are disclosed in the prior
art documents discussed in the patent application No.
WO 03/014791 of the same Applicant.
[0009] As disclosed in WO 03/014791, a drawback as-
sociated with these known connectors is that the end
portion of the fibre intended to be coupled always pro-
trudes from the fiber supporting element for a predeter-
mined length, also when the connector is not associated
with the receptacle. Particularly during the connector
maintenance operations and during the initial steps for
connecting the connector to the receptacle, such an end
portion of fibre is particularly exposed to possible knocks
or contamination, which can cause damage and/or
breaking of the fibre.
[0010] In order to overcome such a problem, WO
03/014791 of the same Applicant discloses a connector
equipped with a protection cover adapted to slide, without
ever coming into contact with the bare fibre, between a
first position, wherein the fibre is housed inside the cover,
and a second position, wherein an end portion of bare
fibre is completely uncovered (i.e. directly accessible
from any direction) and thus ready to be optically coupled.
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Advantageously, the presence of the slidable cover pro-
tects the bare fibre from possible knocks or contamina-
tion which can cause damage or breaking of such a fibre
during the steps of connecting the connector to the dis-
tribution network.
[0011] However, Applicants have remarked that a
drawback associated to the connector of WO 03/014791
is that, when the connector is not inserted into the recep-
tacle, the end portion of the fibres projecting from the
main body, while protected by the cover, is not supported.
The length of the fibre end portion projecting from the
connector is predetermined to provide also an excess of
fibre with respect to the length which is strictly necessary
to realise the optical connection, in order to cause the
fibre to slightly arch when this come into contact with the
active surface of the connection component thus gener-
ating a force which keeps the fibre pressed against the
active surface of the connection component. The re-
quired projected end portion of optical fibre can be even
of 10 mm in length. This end portion of fibre can be sub-
jected to bending or inflection and/or oscillation, which
can cause problems of efficiency as well as breaking of
the fibre, especially if micro-cracks exist in this portion of
fibre.
[0012] EP 0 969 298 discloses a connector for optical
fibres comprising an outer member including a clamping
element for clamping an optical fibre bunch, a fibre sup-
porting member for holding a portion of optical fibres re-
mote from their connecting end and an aligning member
which is held by the outer member so as to be movable
along the optical fibres. The aligning member carries out
positioning of the connecting end of the optical fibres.
The aligning member is urged by a spring in a direction
to project from the outer member. Connection of each
optical fibre of the connector to a counterpart optical fibre
is carried out by connecting the connector to a receptacle
housing the counterpart optical fibre. When connecting
the connector to the receptacle, the aligning member is
moved in a direction opposite to the foregoing direction
against the urging force applied by the spring so that the
connecting end of the optical fibre is projected from the
aligning member.
[0013] The Applicant has noted that, although this con-
nector realises a suitable protecting action of the end
portion of the optical fibre before connecting the optical
fibre to the counterpart optical fibre, a gap must be pro-
vided between the fibre supporting element and the fibre
aligning member to allow the aligning member to slide
towards the fibre supporting element when the connector
is connected to the receptacle. This gap must have a
length which is at least equal to the length of the fibre
end portion to be projected. The longer is the length of
fibre end portion to be projected to achieve a suitable
coupling with the counterpart fibre, the larger is the gap
to be provided in the connector between the clamping
element and the aligning member, that is the larger is the
longitudinal size of the connector.
[0014] The Applicant has studied how to manufacture

a connector which, besides allowing the risks of damage
and/or breaking of the fibres during the maintenance op-
erations and when working to be reduced, has a longitu-
dinal size smaller than that of EP 0 969 298. The Applicant
has realised that this object may be achieved by providing
the connector with a seat for housing the element which
supports the end portion of an optical fibre, when this is
retracted to expose the end portion of optical fibre to be
connected. Specifically, the Applicant has realised that
the above identified object may be achieved by locating
the above mentioned seat below the fibre supporting el-
ement which holds the portions of optical fibres remote
from the connecting end thereof.
[0015] Therefore, the present invention relates, in a
first aspect thereof, to a connector for optical fibre, com-
prising:

- a main body for housing a fibre-optic cable, said main
body comprising a first fibre supporting element for
supporting, within a fiber supporting seat extending
along a longitudinal direction of the connector, a first
portion of at least one optical fibre of said fibre-optic
cable and leaving an end portion of said at least one
optical fibre project from said main body;

- a second fibre supporting element for supporting
said end portion of said at least one optical fibre, said
second fibre supporting element being slidably as-
sociated with said main body and mobile between a
first operational position wherein said end portion of
said at least one optical fibre is supported by said
second fibre supporting element and a second op-
erational position wherein at least an end part of said
end portion of at least one optical fibre projects from
said connector;

characterised in that said main body comprises a seat
for housing said second fibre supporting element when
said second fibre supporting element is retraced to said
second operational position, said seat and said second
operational position being located below said fiber sup-
porting seat of said first fibre supporting element.
[0016] Advantageously, when the connector of the
present invention is not inserted into the appropriate re-
ceptacle for realizing the optical connection between the
optical fibre associated with the connector and the con-
nection component associated with the receptacle, the
end portion of the optical fibre to be connected is sup-
ported by the movable second fibre supporting element,
thus avoiding possible
[0017] (and dangerous) oscillations and/or knocks of
the optical fibre, which can cause damage or breaking
of such a fibre during the steps of connecting and dis-
connecting the connector to the distribution network (i.e.
during the repeated movement of insertion and withdraw-
al of the connector into and from the receptacle) and dur-
ing the maintenance operations. The optical connection
between the optical fibre associated with the connector
and the connection component associated with the re-
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ceptacle is then made possible by simply inserting the
connector into the receptacle: by doing so the second
fibre supporting element is moved from the first position
to the second position, thus leaving the end portion of
optical fibre to project beyond the end surface of the con-
nector.
[0018] More advantageously, since upon insertion of
the connector of the present invention into the receptacle
the second fibre supporting element is moved into the
seat provided into the main body of the connector below
the fiber supporting seat formed in the first fibre support-
ing element, the longitudinal size of the connector of the
present invention can be drastically reduced. Indeed, dif-
ferently from the connector of EP 0 969 298, there is no
need to provide the connector of the present invention
with a gap between the first fibre supporting element and
the second fibre supporting element.
[0019] Throughout the present description and the fol-
lowing claims, the term "below" used to define the posi-
tion of the seat for the second fibre supporting element
with respect to the fiber supporting seat formed in the
first fibre supporting element, is referred to the orientation
of the connector as shown on the attached figures. How-
ever, it is manifest that the connector, in use, may take
whatever orientation other than that shown.
[0020] Preferably, the second fibre supporting element
comprises:

- a base element which is slidably associated with said
main body and mobile between said first and second
operational positions along a longitudinal direction
of said connector, and

- a fibre contacting element associated with said base
element and comprising at least one longitudinal
groove for housing said end portion of optical fibre
when said base element is at said first operational
position and leaving said end portion of optical fibre
project from said connector when said base element
is at said second operational position.

[0021] The second fibre supporting element is thus ad-
vantageously comprised of two distinct elements asso-
ciated to each other, the base element and the fibre con-
tacting element, respectively. The base element is in-
tended to slide with respect to the main body while the
fibre contacting element is intended to support the fibres
and to maintain them aligned when the connector is not
inserted into the receptacle. The fibre contacting element
is made of any material which is suitable not to damage
the fibre during sliding.
[0022] Preferably, said at least one longitudinal groove
is a V-groove, that is the groove has a sectional V-shape.
Advantageously, this shape ensures high positioning
precision (i.e. in the order of 100 Pm) while being not
difficult to be realised (for example by injection plastic
moulding).
[0023] Preferably, when said base element is at said
first operational position said fibre contacting element is

inclined of a predetermined angle α with respect to said
longitudinal direction. This inclination advantageously al-
lows a vertical force to be generated on the end portion
of optical fibre. This vertical force keeps this fibre end
portion perfectly lying into the longitudinal groove of the
second fibre supporting element also when the connector
is accidentally knocked.
[0024] More preferably, said predetermined angle α is
lower than or equal to 6°. This value has been found to
be the highest acceptable value when length of optical
fibre to be projected is of 10mm in order not to stress the
optical fibre.
[0025] Preferably, said seat comprises an upper sur-
face inclined of an angle greater than or equal to said
predetermined angle α. This upper surface advanta-
geously guides the fibre contacting element into the seat
when the base element is moved from the first to the
second operational position.
[0026] Preferably, said fibre contacting element is piv-
otally associated with said base element by means of a
hinge provided at a free end portion of said fibre contact-
ing element and at a corresponding free end portion of
said base element.
[0027] More preferably, said hinge comprises a pair of
opposite pins formed onto opposite sides of said fibre
contacting element at said free end portion thereof and
adapted to be housed into a pair of opposite pin seats
formed onto opposite side walls of said base element at
said free end portion thereof.
[0028] Preferably, the main body comprises, at an en-
trance portion of said seat, a base member for supporting
a fibre entrance portion of said fibre contacting element
when said base element is at said first operational posi-
tion and for guiding said fibre contacting element into
said seat when said base element is moved from said
first operational position to said second operational po-
sition.
[0029] Preferably, said at least one longitudinal groove
comprises a first tapered portion at said free end portion
of said fibre contacting element for allowing the fibre not
to be stressed from the bottom when the fibre contacting
element rotates around the above mentioned hinge dur-
ing the movement of the base element from the first to
the second operational position.
[0030] Preferably, said at least one longitudinal groove
comprises a second tapered portion at said fibre entrance
portion of said fibre contacting element for facilitating the
positioning of the end portion of optical fibre into the lon-
gitudinal groove of the fibre contacting element in the
assembly procedure of the fibre-optic cable to the con-
nector.
[0031] Preferably, the connector of the present inven-
tion further comprises an elastic element interposed be-
tween said main body and said second fibre supporting
element for keeping, in rest state, said second fibre sup-
porting element at said first operational position.
[0032] In a preferred embodiment thereof, the connec-
tor of the present invention comprises a cover which is
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associated with said second fibre supporting element and
mobile between said first and second operational posi-
tions together with said second fibre supporting element,
said cover being provided with at least one opening for
the passage of said at least an end part of said end portion
of at least one optical fibre. Preferably, the base element
of said second fibre supporting element is integrally
formed with said cover. Preferably, said cover is of the
type disclosed in the patent application WO 03/014791
of the same applicant.
[0033] More preferably, the connector of the present
invention is a connector of the type disclosed in the above
mentioned application WO 03/014791 of the same Ap-
plicant, further comprising the above discussed second
fibre supporting element and the above discussed seat
for this element provided in the main body below the first
fibre supporting element. Therefore all of the advantages
discussed in WO 03/014791 with respect to the connec-
tor disclosed therein are fully achievable by the connector
of the present invention too.
[0034] In a second aspect thereof, the present inven-
tion relates to a device for connecting an optical fibre,
comprising a connector adapted to be associated with at
least one optical fibre and a receptacle adapted to house
said connector so as to realise an optical connection
along an optical connection axis between said at least
one optical fibre and at least one connection component
housed into the receptacle, characterised in that said
connector is the connector of the present invention.
[0035] Preferably, said receptacle is of the type dis-
cussed in the above mentioned application WO
03/014791.
[0036] In a third aspect thereof, the present invention
relates to a fibre-optic communication line, comprising at
least one cable including at least one optical fibre, char-
acterised in that said al least one cable is terminated at
at least one of its free ends with the connector of the
present invention.
[0037] In a fourth aspect thereof, the present invention
relates to a distribution network comprising at least two
fibre optic communication lines of the above mentioned
type and a branching unit associated with said at least
two fibre optic communication lines.
[0038] Further characteristics and advantages of the
present invention will become clearer from the following
detailed description of one of its preferred embodiments,
made with reference to the attached drawings. In such
drawings,

- figure 1 is a schematic perspective view of a con-
nector according to the present invention in a first
operative configuration thereof;

- figure 2 is a schematic view from above of the con-
nector of figure 1;

- figure 3 is a longitudinal sectional view of the con-
nector of figure 1 taken along the lines A-A of figure 2;

- figure 4 is a schematic perspective view of the con-
nector of figure 1 in a second operative configuration;

- figure 5 is a schematic view from above of the con-
nector of figure 4;

- figure 6 is a longitudinal sectional view of the con-
nector of figure 4 taken along the line B-B of figure 5;

- figure 7 is a schematic perspective view of a struc-
tural component of the connector of figure 1;

- figure 8 is a longitudinal sectional view taken along
the line A-A of figure 7.

[0039] In the figures, with numeral reference 1 a con-
nector for optical fibre according to the present invention
is indicated. A fibre-optic cable 2 is shown associated
with the connector 1.
[0040] In the embodiment illustrated in the attached
figures, the optical cable 2 is a dual-fibre cable comprising
two optical fibres 100 which are preferably single mode
fibres, a plastic protection tube to cover both the fibres
and a plastic outer sheath. Each optical fibre 100 com-
prises a glass core, a glass cladding and an acrilate outer
coating. While the following description will be made with
explicit reference to a dual-fibre cable, it would be clear
to a man skilled in the art that what described is equally
applicable to a mono-fibre or multi-fibre cable.
[0041] The optical cable 2 comprises, moreover, a plu-
rality of longitudinal reinforcement fibres (not shown)
which are flexible and resistant to traction. Such rein-
forcement fibres, advantageously made of Kevlar™, are
arranged between the plastic tube and the plastic outer
sheath.
[0042] For example, the optical cable 2 is of the type
described in the patent application EP 0 829 742 of the
same Applicant.
[0043] The cable 2 has an end part from which the
plastic outer sheath, the Kevlar™ fibres, the plastic tube
which contains the two fibres and each fibre’s layers of
acrilate have been removed for a predetermined length
through conventional processes, so as to expose the
glass surface of the cladding of the two optical fibres 100.
The cable 2, therefore, in its operational configuration
before being associated with the connector 1, comprises
an end portion of a predetermined length provided with
a pair of bare end portions of optical fibres 100.
[0044] While the following detailed description will be
made with explicit reference to fibres having bare end
portions of a predetermined length, the Applicant has ver-
ified that what said also applies either to fibres having a
very short bare end portion (preferably single mode fi-
bres) and to fibres completely covered with the acrilate
protective layer, i.e. wherein the length of the bare end
portion is zero (preferably multimodal fibres). In particu-
lar, what said applies to single mode fibres wherein the
bare end portion is greater than or equal to 0.5 mm in
length (this is considered to be an acceptable minimum
value for achieving an extremely precise optical align-
ment between the single mode fibre and the optical con-
nection component housed into the receptacle), and pref-
erably shorter than 3 mm, and to multimodal fibre com-
pletely covered and having just a bare end face. By the
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term "multimodal fibre" the Applicant wishes to indicate
any fibre having a core with a diameter greater than about
10 Pm, allowing the propagation of more than one mode
and providing for a better tolerance with respect to the
optical alignment with the connection component.
[0045] As better illustrated in figure 3, the connector 1
basically comprises a main body 3 for housing the fibre-
optic cable 2 and supporting a first portion of the optical
fibres 100 coming out from the cable 2. Specifically, the
main body 3 comprises a first fibre supporting element 4
of the type disclosed in WO 03/014791. The first fibre
supporting element 4 is provided with an upstream por-
tion 4a for housing the cable 2 and a downstream portion
4b for supporting said first portions of optical fibres 100.
[0046] The cable 2 is clamped between the upstream
portion 4a of the first fibre supporting element 4 and an
upper clamping element 5 of the type disclosed in WO
03/014791.
[0047] The main body 3 comprises, moreover, an up-
per body 6 (see figure 3) adapted to be associated with
the first fibre supporting element 4 at the portion 4b there-
of. Also this upper body 6 is of the type disclosed in WO
03/014791.
[0048] As in the connector disclosed in WO 03/014791,
on the upper face of the first fibre supporting element 4,
and specifically at the downstream portion 4b thereof, a
pair of substantially parallel seats or grooves, not visible
in the attached figures, are formed: preferably said
grooves are V-grooves and are suitable for cooperating,
when the upper body 6 is associated with the first fibre
supporting element 4, with a respective pair of seats or
grooves (also substantially parallel and preferably V-
grooves) formed on a corresponding lower face of the
upper body 6, so as to define a pair of longitudinal chan-
nels for housing and guiding said first portions of the op-
tical fibres 100.
[0049] Therefore, when the cable 2 is associated to
the connector 1, each of said first portions of optical fibre
100 is housed into one of the above identified longitudinal
channel, while an end portion of the optical fibres 100
projects out of the main body 3.
[0050] To avoid damage or breaking of the fibres 100
caused by possible (and dangerous) oscillations and/or
knocks of the projected end portion thereof during the
steps of connecting and disconnecting the connector 1
to the distribution network (i.e. during the repeated move-
ment of insertion and withdrawal of the connector 1 into
and from the receptacle) and during the maintenance
operations, the connector 1 of the present invention fur-
ther comprises a second fibre supporting element 7 for
supporting said end portions of the optical fibres 100
when the connector 1 is not inserted into a receptacle.
The second fibre supporting element 7 is slidably asso-
ciated with the fibre supporting element 4 so as to be
mobile between a first operational position (shown in fig-
ures 1-3) wherein said end portions of optical fibres 100
are supported by said second fibre supporting element
7 and a second operational position (shown in figures

4-6) wherein at least an end part of said end portions of
optical fibre 100 projects from the connector, so as to
make possible the optical connection with the connection
component housed into the receptacle.
[0051] In the example illustrated in the attached fig-
ures, the second fibre supporting element 7 comprises
a slidable base element 8 and a fibre contacting element
9 associated with each other. The base element 8 is sl-
idably associated the first fibre supporting element 4 and
is mobile between said first and second operational po-
sitions along a longitudinal direction X-X of the connector
1. An elastic element (not illustrated) is interposed be-
tween the first fibre supporting element 4 and the base
element 8 to keep, in rest state, the base element 8 at
its first operational position.
[0052] As better illustrated in figures 2 and 3, the fibre
contacting element 9 has a free end 9a which is pivotally
associated by a hinge 10 with a corresponding free end
8a of the base element 8. Specifically, the fibre contacting
element 9 comprises a pair of opposite pins 11 (see fig-
ures 7-8) formed at the free end portions 9a thereof and
adapted to be housed into a pair of opposite pin seats
12 formed onto opposite side walls of the base element
8 at the free end portion 8a thereof.
[0053] On the upper surface thereof, the fibre contact-
ing element 9 comprises a pair of longitudinal V-grooves
20 for housing said end portions of optical fibres 100
when the base element 8 is at said first operational po-
sition and leaving said end portions of optical fibres 100
project from said connector 1 when the base element 8
is at said second operational position.
[0054] As shown on figures 3 and 6 a seat 13 is formed
in the main body 3 below the longitudinal seats or grooves
that are formed in the first fibre supporting element 4 for
housing and guiding the portions of optical fiber. Seat 13
is adapted for housing the fibre contacting element 9
when the base element 8 is pushed from the first to the
second operational position.
[0055] At the entrance portion of the seat 13, a base
member 14 is provided for supporting the end portion 9b
of the fibre contacting element 9 opposed to the hinged
portion 9a when the base element 8 is at its first opera-
tional position. Therefore, at the first operational position
of the base element 8, the fibre contacting element has
the end portion 9a which is hinged to end portion 8a of
the base element 8 and the opposed end portion 9b which
rests on the base member 14.
[0056] The base member 14 is shaped as a chute so
that when the base element 8 is moved from the first to
the second operational position the fibre contacting ele-
ment 9 slides over this chute and goes into the seat 13.
[0057] In a preferred embodiment of the connector of
the present invention, the height of the base member 14
is selected so that when the base element 8 is at its first
operational position the fibre contacting element 9 is in-
clined of a predetermined angle α, with respect to the
longitudinal direction X-X. For example, when the length
of optical fibre to be projected is of 10mm the angle α is
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lower than or equal to 6°. Alternatively, the height of the
base member 14 can be selected so that when the base
element 8 is at its first operational position the fibre con-
tacting element 9 is parallel to the longitudinal direction
X-X. In this case, the depth of the longitudinal grooves
20 formed onto the upper surface of the fibre contacting
element 9 is varied along the longitudinal direction X-X
so as to define an angle of inclination equal to α.
[0058] The seat 13 comprises an upper surface 13a
inclined of an angle greater than or equal to the prede-
termined angle α to allow housing of the fibre contacting
element 9 when the base element 8 is moved from the
first to the second operational position. Therefore, when
the base element 8 is moved from the first to the second
operational position, the fibre contacting element 9 is
guided into the seat 13 by the inclined upper surface 13a
thereof while rotating around the hinge 10 defined by the
pins 11 and the pin seats 12.
[0059] As better illustrated in figures 7-8, each of the
longitudinal V-grooves 20 formed onto the fibre contact-
ing element 9 comprises a first tapered portion 20a at
the hinged free end portion 9a of the fibre contacting el-
ement 9 for allowing the fibre not to be stressed from the
bottom when the fibre contacting element 9 rotates
around the hinge 10 provided at a free end portion 9a of
the fibre contacting element 9 and at the corresponding
free end portion 8a of the base element 8 during the
movement of the base element 8 from the first to the
second operational position. Each of the longitudinal
grooves 20 further comprises a second tapered portion
20b at the free end portion 9b of the fibre contacting el-
ement 9 for facilitating the positioning of the end portions
of optical fibres 100 into the longitudinal grooves 20 of
the fibre contacting element 9 in the assembly procedure
of the fibre-optic cable 2 to the connector 1.
[0060] In a preferred and not illustrated embodiment
thereof, the connector of the present invention comprises
a cover which is associated with the base element 8 so
as to be mobile between said first and second operational
positions. The cover is provided with openings for the
passage of the end portions of optical fibres 100. Pref-
erably, said cover is of the type disclosed in the patent
application WO 03/014791 of the same applicant.
[0061] The connector of the present invention can be
a connector of the type disclosed in the above mentioned
application WO 03/014791 of the same Applicant, which
further comprises the above discussed second fibre sup-
porting element 7 and the above discussed seat 13 and
base member 14. Therefore all of the advantages dis-
cussed in WO 03/014791 with respect to the connector
disclosed therein are fully achievable by the connector
of the present invention too.
[0062] The connector 1 described above is adapted to
be associated with a receptacle to allow the optical con-
nection of the optical fibres 100 with respective opto-elec-
tronic components housed in the receptacle along re-
spective optical connection axes. Preferably, the recep-
tacle is of the type illustrated and discloses in WO

03/014791 of the same Applicant.
[0063] An optical signal distribution system comprises,
for example, at least two optical cables suitable for con-
necting, inside a building, a central optical signal distri-
bution apparatus (situated, for example, in the cellar or
in the loft), with a plurality of user apparatuses (situated
in respective offices or flats). Each optical cable is termi-
nated, at least at the user apparatus end, by means of a
connector of the type described above. Advantageously,
one or more optical cables are terminated at both ends
by means of optical connectors of the type described
above.
[0064] During the insertion of the connector 1 into the
receptacle, the base element 8 moves from the first to
the second operational position and the fibre contacting
element 9 slides over the base member 14 and goes into
the seat 13; in such a way the end portions of optical
fibres 100 are projected from the connector 1 so as to be
optically connected to the respective opto-electronic con-
nection components housed into the receptacle. The re-
ceptacle is adapted to be mounted in a flat; it is therefore
sized in such a way as to be housed in a conventional
domestic electricity distribution system.
[0065] When the connector 1 is removed from the re-
ceptacle, the base element 8 moves from the second
operational position to the first operational position and
the fibre contacting element 9 moves out from the seat
and supports the end portions of the optical fibres 100.

Claims

1. Connector (1) for optical fibre, comprising:

- a main body (3) for housing a fibre-optic cable
(2), said main body (3) comprising a first fibre
supporting element (4) for supporting, within a
fiber supporting seat extending along a longitu-
dinal direction (X-X) of the connector, a first por-
tion of at least one optical fibre (100) of said fibre-
optic cable (2) and leaving an end portion of said
at least one optical fibre (100) project from said
main body (3);
- a second fibre supporting element (7) for sup-
porting said end portion of said at least one op-
tical fibre (100), said second fibre supporting el-
ement (7) being slidably associated with said
main body (3) and mobile between a first oper-
ational position wherein said end portion of said
at least one optical fibre (100) is supported by
said second fibre supporting element (7) and a
second operational position wherein at least an
end part of said end portion of at least one optical
fibre (100) projects from said connector (1);

characterised in that said main body (3) comprises
a seat (13) for housing said second fibre supporting
element (7) when said second fibre supporting ele-
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ment (7) is retracted to said second operational po-
sition, said seat (13) and said second operational
position being located below said fiber supporting
seat of said first fibre supporting element (4).

2. Connector according to claim 1, wherein said second
fibre supporting element (7) comprises:

- a base element (8) which is slidably associated
with said main body (3) and mobile between said
first and second operational positions along said
longitudinal direction(x-x) of said connector (1),
and
- a fibre contacting element (9) associated with
said base element (8) and comprising at least
one longitudinal groove (20) for housing said
end portion of optical fibre (100) when said base
element (8) is at said first operational position
and leaving said end portion of optical fibre (100)
project from said connector (1) when said base
element (8) is at said second operational posi-
tion.

3. Connector according to claim 2, wherein when said
base element (8) is at said first operational position
said fibre contacting element (9) is inclined of a pre-
determined angle α with respect to said longitudinal
direction (X-X).

4. Connector according to claim 3, wherein said seat
(13) comprises an upper surface (13a) inclined of an
angle greater than or equal to said predetermined
angle α.

5. Connector according to any of claims from 2 to 4,
wherein said fibre contacting element (9) is pivotally
associated with said base element (8) by means of
a hinge (10) provided at a free end portion (9a) of
said fibre contacting element (9) and at a corre-
sponding free end portion (8a) of said base element
(8).

6. Connector according to claim 5, wherein said hinge
(10) comprises a pair of opposite pins (11) formed
onto opposite sides of said fibre contacting element
(9) at said free end portion (9a) thereof and adapted
to be housed into a pair of opposite pin seats (12)
formed onto opposite side walls of said base element
(8) at said free end portion (8a) thereof.

7. Connector according to any of claims from 2 to 6,
wherein said main body (3) comprises, at an en-
trance portion of said seat (13), a base member (14)
for supporting a fibre entrance portion (9b) of said
fibre contacting element (9) when said base element
(8) is at said first operational position and for guiding
said fibre contacting element (9) into said seat (13)
when said base element (8) is moved from said first

operational position to said second operational po-
sition.

8. Connector according to claims 5 or 6 or claim 7 when
depending on claim 5, wherein said at least one lon-
gitudinal groove (20) comprises a first tapered por-
tion (20a) at said free end portion (9a) of said fibre
contacting element (9).

9. Connector according to claim 7 or claim 8 when de-
pending on claim 7, wherein said at least one longi-
tudinal groove (20) comprises a second tapered por-
tion (20b) at said fibre entrance portion (9b) of said
fibre contacting element (9a).

10. Connector according to any of the previous claims,
further comprising an elastic element interposed be-
tween said main body (3) and said second fibre sup-
porting element (7) for keeping, in rest state, said
second fibre supporting element (7) at said first op-
erational position.

11. Connector according to any of the previous claims,
further comprising a cover which is associated with
said second fibre supporting element (7) and mobile
between said first and second operational positions
together with said second fibre supporting element
(7), said cover being provided with at least one open-
ing for the passage of said at least an end part of
said end portion of at least one optical fibre (100).

12. Device for connecting an optical fibre, comprising a
connector adapted to be associated with at least one
optical fibre and a receptacle adapted to house said
connector so as to realise an optical connection
along an optical connection axis between said at
least one optical fibre and at least one connection
component housed into the receptacle, character-
ised in that said connector is a connector according
to any of the previous claims.

13. Fibre-optic communication line, comprising at least
one cable including at least one optical fibre, char-
acterised in that said at least one cable is terminat-
ed at at least one of its free ends with a connector
according to any of claims from 1 to 11.

14. Distribution network comprising at least two fibre op-
tic communication lines according to claim 13 and a
branching unit associated with said at least two fibre
optic communication lines.

Patentansprüche

1. Verbinder (1) für optische Fasern, umfassend:

- einen Hauptkörper (3) zum Aufnehmen eines
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Glasfaserkabels (2), wobei der Hauptkörper (3)
ein erstes Faserunterstützungselement (4) um-
fasst, das in einem Faserunterstützungssitz, der
sich entlang einer Längsrichtung (X-X) des Ver-
binders erstreckt, einen ersten Abschnitt wenig-
stens einer optischen Faser (100) des Glasfa-
serkabels (2) unterstützt und einen Endab-
schnitt der wenigstens einen optischen Faser
(100) von dem Hauptkörper (3) vorstehen lässt;
- ein zweites Faserunterstützungselement (7)
zum Unterstützen des Endabschnitts der wenig-
stens einen optischen Faser (100), wobei das
zweite Faserunterstützungselement (7) mit dem
Hauptkörper (3) verschiebbar verbunden ist und
zwischen einer ersten Betriebsposition, bei wel-
cher der Endabschnitt der wenigstens einen op-
tischen Faser (100) von dem zweiten Faserun-
terstützungselement unterstützt wird, und einer
zweiten Betriebsposition, bei der wenigstens ein
Endteil des Endabschnitts der wenigstens einen
optischen Faser (100) von dem Verbinder (1)
hervorsteht, beweglich ist;

dadurch gekennzeichnet, dass der Hauptkörper
(3) einen Sitz (13) zum Aufnehmen des zweiten Fa-
serunterstützungselements (7) umfasst, wenn das
zweite Faserunterstützungselement (7) an die zwei-
te Betriebsposition zurückgezogen ist, wobei der
Sitz (13) und die zweite Betriebsposition unterhalb
des Faserunterstützungssitzes des ersten Faserun-
terstützungselements (4) positioniert sind.

2. Verbinder nach Anspruch 1, bei dem das zweite Fa-
serunterstützungselement (7) umfasst;

- ein Basiselement (8), das mit dem Hauptkörper
(3) verschiebbar verbunden ist und zwischen
der ersten und zweiten Betriebsposition entlang
der Längsrichtung (X-X) des Verbinders (1) be-
weglich ist, und
- ein Faserkontaktelement (9), das mit dem Ba-
siselement (8) verbunden ist und wenigstens ei-
ne Längsrille (20) zum Aufnehmen des Endab-
schnitts der optischen Faser (100) umfasst,
wenn das Basiselement (8) sich an der ersten
Betriebsposition befindet, und den Endabschnitt
der optischen Faser (100) von dem Verbinder
(1) vorstehen lässt, wenn das Basiselement (8)
sich an der zweiten Betriebsposition befindet.

3. Verbinder nach Anspruch 2, bei dem, wenn das Ba-
siselement (8) sich an der ersten Betriebsposition
befindet, das erste Kontaktelement (9) um einen be-
stimmten Winkel α zur Längsrichtung (X-X) geneigt
ist.

4. Verbinder nach Anspruch 3, bei dem der Sitz (13)
eine obere Oberfläche (13a) umfasst, welche um ei-

nen Winkel geneigt ist, der größer oder gleich dem
bestimmten Winkel α ist.

5. Verbinder nach einem der Ansprüche 2 bis 4, bei
dem das Faserkontaktelement (9) mit dem Basisele-
ment (8) mittels eines Gelenks (10) schwenkbar ver-
bunden ist, das an einem freien Endabschnitt (9a)
des Faserkontaktelements (9) und an einem ent-
sprechenden freien Endabschnitt (8a) des Basisele-
ments (8) vorgesehen ist.

6. Verbinder nach Anspruch 5, bei dem das Gelenk (10)
ein Paar von gegenüberliegenden Stiften (11) um-
fasst, welche auf gegenüberliegenden Seiten des
Faserkontaktelements (9) an dem freien Endab-
schnitt (9a) davon ausgebildet sind und ausgelegt
sind, um in einem Paar von gegenüberliegenden
Stiftsitzen (12) aufgenommen zu werden, die an ge-
genüberliegenden Seitenwänden des Basisele-
ments (8) an dem freien Endabschnitt (8a) davon
ausgebildet sind.

7. Verbinder nach einem der Ansprüche 2 bis 6, bei
dem der Hauptkörper (3) an einem Eingangsab-
schnitt des Sitzes (13) ein Basiselement (14) zum
Unterstützen eines Fasereingangsabschnitts (9b)
des Faserkontaktelements (9), wenn das Basisele-
ment (8) sich an der ersten Betriebsposition befindet,
und zum Führen des Faserkontaktelements (9) in
den Sitz (13) umfasst, wenn das Basiselement (8)
von der ersten Betriebsposition zur zweiten Be-
triebsposition bewegt wird.

8. Verbinder nach Anspruch 5 oder 6 oder Anspruch
7, wenn dieser von Anspruch 5 abhängt, bei dem die
wenigstens eine Längsrille (20) einen ersten zuge-
spitzten Abschnitt (20a) an dem freien Endabschnitt
(9a) des Faserkontaktelements (9) umfasst.

9. Verbinder nach Anspruch 7 oder Anspruch 8, wenn
dieser von Anspruch 7 abhängt, bei dem die wenig-
stens eine Längsrille (20) einen zweiten zugespitz-
ten Abschnitt (20b) an dem Fasereingangsabschnitt
(9b) des Faserkontaktelements (9a) umfasst.

10. Verbinder nach einem der vorhergehenden Ansprü-
che, ferner umfassend ein elastisches Element, das
zwischen dem Hauptkörper (3) und dem zweiten Fa-
serunterstützungselement (7) vorgesehen ist, um
das zweite Faserunterstützungselement (7) in einem
Ruhezustand an der ersten Betriebsposition zu hal-
ten.

11. Verbinder nach einem der vorhergehenden Ansprü-
che, ferner umfassend eine Abdeckung, welche mit
dem zweiten Faserunterstützungselement (7) ver-
bunden ist und zwischen der ersten und zweiten Be-
triebsposition zusammen mit dem zweiten Faserun-
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terstützungselement (7) bewegbar ist, wobei die Ab-
deckung mit wenigstens einer Öffnung für den
Durchgang des wenigstens einen Endteils des End-
abschnitts der wenigstens einen optischen Faser
(100) vorgesehen ist.

12. Einrichtung zum Verbinden einer optischen Faser,
die einen Verbinder, der ausgelegt ist, um mit we-
nigstens einer optischen Faser verbunden zu sein,
und eine Aufnahme umfasst, die ausgelegt ist, um
den Verbinder so aufzunehmen, dass eine optische
Verbindung entlang einer optischen Verbindungs-
achse zwischen der wenigstens einen optischen Fa-
ser und dem wenigstens einen Verbindungsele-
ment, das in der Aufnahme aufgenommen ist, reali-
siert wird, dadurch gekennzeichnet, dass der Ver-
binder ein Verbinder gemäß einem der vorhergehen-
den Ansprüche ist.

13. Faseroptische Kommunikationsleitung, die wenig-
stens ein Kabel umfasst, das wenigstens eine opti-
schen Faser enthält, dadurch gekennzeichnet,
dass das wenigstens eine Kabel an wenigstens ei-
nem seiner freien Enden mit einem Verbinder gemäß
einem den Ansprüchen 1 bis 11 abgeschlossen ist.

14. Verteilungsnetz, das wenigstens zwei faseroptische
Kommunikationsleitungen gemäß Anspruch 13 und
eine Verzweigungseinheit umfasst, welche mit den
wenigstens zwei faseroptischen Kommunikations-
leitungen verbunden ist.

Revendications

1. Connecteur (1) pour fibre optique, comprenant:

- un corps principal (3) pour loger un câble de
fibre optique (2), ledit corps principal (3) com-
prenant un premier élément (4) de support de
fibre pour supporter, dans un siège de support
de fibre déployé le long d’une direction longitu-
dinale (x-x) du connecteur, une première portion
d’au moins une fibre optique (100) dudit câble
de fibre optique (2) et laissant une portion d’ex-
trémité de ladite au moins une fibre optique
(100) dépasser dudit corps principal (3);
- un deuxième élément (7) de support de fibre
pour supporter ladite portion d’extrémité de l’au
moins une fibre optique (100), le deuxième élé-
ment (7) de support de fibre étant associé de
manière coulissante avec ledit corps principal
(3) et mobile entre une première position opé-
rationnelle dans laquelle la portion d’extrémité
de l’au moins une fibre optique (100) est sup-
portée par le deuxième élément (7) de support
de fibre et une deuxième position opérationnelle
dans laquelle au moins une partie d’extrémité

de ladite portion d’extrémité de l’au moins une
fibre optique (100) dépasse dudit connecteur
(1);

caractérisé en ce que ledit corps principal (3) com-
prend un siège (13) pour loger le deuxième élément
(7) de support de fibre lorsque le deuxième élément
(7) de support de fibre est rétracté sur ladite deuxiè-
me position opérationnelle, ledit siège (13) et ladite
deuxième position opérationnelle étant placés en-
dessous du siège de support de fibre du premier
élément (4) de support de fibre.

2. Connecteur selon la revendication 1, dans lequel le
deuxième élément (7) de support de fibre comprend:

- un élément de base (8) qui est associé de ma-
nière coulissante avec ledit corps principal (3)
et mobile entre la première position opération-
nelle et la seconde position opérationnelle le
long de la direction longitudinale (x-x) du con-
necteur (1), et
un élément (9) de contact de fibre associé avec
ledit élément de base (8) et comprenant au
moins un creux longitudinal (20) pour loger ladite
portion d’extrémité de fibre optique (100) quand
ledit élément de base (8) est à ladite première
position opérationnelle et quittant ladite portion
d’extrémité de fibre optique (100) dépassant du-
dit connecteur (1) quand ledit élément de base
(8) est à ladite deuxième position opérationnel-
le.

3. Connecteur selon la revendication 2, dans lequel,
lorsque ledit élément de base (8) est à ladite premiè-
re position opérationnelle, l’élément (9) de contact
de fibre est incliné selon un angle a prédéterminé
par rapport à la direction longitudinale (x-x).

4. Connecteur selon la revendication 3, dans lequel le-
dit siège (13) comprend une surface supérieure
(13a) inclinée d’un angle supérieur ou égal audit an-
gle a prédéterminé.

5. Connecteur selon l’une quelconque des revendica-
tions 2 à 4, dans lequel l’élément (9) de contact de
fibre est associé de manière pivotante avec ledit élé-
ment de base (8) aux moyens d’une charnière (10)
placée à une portion d’extrémité libre (9a) dudit élé-
ment de contact de fibre (9) et à une portion d’extré-
mité libre correspondante (8a) dudit élément de base
(8).

6. Connecteur selon la revendication 5, dans lequel la-
dite charnière (10) comprend une paire d’axes op-
posés (11) formés sur des côtés opposés dudit élé-
ment (9) de contact de fibre à la portion d’extrémité
libre (9a) de celui-ci et adaptés pour être logés dans
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une paire de sièges (12) d’axes opposés formés sur
des parois latérales opposées dudit élément de base
(8) à ladite portion d’extrémité libre (8a) de celui-ci.

7. Connecteur selon l’une quelconque des revendica-
tion 2 à 6, pour lequel ledit corps principal (3) com-
prend, à une portion d’entrée dudit siège (13), un
membre de base (14) pour supporter une portion
(9b) d’entrée de fibre dudit élément (9) de contact
de fibre lorsque ledit élément de base (8) est à ladite
première position opérationnelle et pour guider ledit
élément (9) de contact de fibre dans ledit siège (13)
lorsque ledit élément de base (8) est déplacé de la-
dite première position opérationnelle à la deuxième
position opérationnelle

8. Connecteur selon les revendications 5 ou 6 ou selon
la revendication 7 considérée comme dépendante
de la revendication 5, pour lequel lequel l’au moins
un creux longitudinal (20) comprend une première
portion biseautée (20a) sur la portion d’extrémité li-
bre (9a) dudit élément (9) de contact de fibre.

9. Connecteur selon la revendication 7 ou selon la re-
vendication 8 considérée comme dépendante de la
revendication 7, pour lequel l’au moins un creux lon-
gitudinal (20) comprend une deuxième portion bi-
seautée (20b) sur ladite portion d’entrée de fibre (9b)
dudit élément (9a) de contact de fibre.

10. Connecteur selon l’une quelconque des revendica-
tions précédentes, comprenant en outre un élément
élastique Interposé entre ledit corps principal (3) et
ledit le deuxième élément (7) de support de fibre
pour garder, en état de repos, ledit le deuxième élé-
ment (7) de support de fibre sur ladite première po-
sition opérationnelle.

11. Connecteur selon l’une quelconque des revendica-
tions précédentes, comprenant en outre un couver-
cle qui est associé avec ledit deuxième élément (7)
de support de fibre et mobile, entre lesdites première
et deuxième positions opérationnelles avec ledit le
deuxième élément (7) de support de fibre, ledit cou-
vercle comportant au moins une ouverture pour le
passage de ladite au moins une partie d’extrémité
de ladite portion d’extrémité de l’au moins une fibre
optique (100).

12. Disposition pour connecter une fibre optique, com-
prenant un connecteur adapté pour être associée à
au moins une fibre optique et un réceptacle adapté
pour loger ledit connecteur dans le but de réaliser
une connexion optique le long d’un axe de connexion
optique entre ladite au moins une fibre optique et au
moins un composant de connexion logé dans le ré-
ceptacle, caractérisé en ce que ledit connecteur
est un connecteur selon l’une quelconque des re-

vendications précédentes.

13. Ligne de communication par fibre optique, compre-
nant au moins un câble incluant au moins une fibre
optique, caractérisé en ce que ledit au moins un
câble se termine à au moins l’une de ses extrémités
libres par un connecteur selon l’une quelconque des
revendications 1 à 11.

14. Réseau de distribution comprenant au moins deux
lignes de communication de fibre optique selon la
revendication 13 et une unité de branchement asso-
ciée avec lesdites au moins deux lignes de commu-
nication de fibre optique.
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