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DESCRIPTION

Field of the invention

[0001] The present invention relates to the field of equipment and components for the insertion
of optical cables in optical network closures, e.g. into an optical joint closure, optical network
terminal, distribution box or others optical junction boxes. In particular, the present invention
relates to a gland for tubes or cables.

Background of the invention

[0002] Typically, optical fibres enter into optical network closures through tubes or cables
glands, which are intended to provide a safe mechanical connection of the tubes or cables to
the optical network closure.

[0003] The blown tubes of fibres do not contain a strength member configured to avoid that
external forces may cause the disconnection of the tubes from the optical network closure.
Furthermore, the blown tubes are normally made with low friction materials. The same applies
to fibres cables which may disconnect from the optical network closures.

[0004] Consequently, gland should secure the tube or the cable to the connection box/optical
network closure without any strength member. In particular, in order to avoid the tube or gland
extraction or movement, a sufficient clamping force is required between the gland and the
tubes or cables.

[0005] US 5,078,432 discloses conduit sections of a multiple duct conduit system where each
section includes a coupling assembly mounted at one end of each conduit section, with the
coupling assembly including an outer cylindrical coupling and an inner coupling. The inner
coupling includes an inner receptacle having a support plate with sockets mounted to both
sides of the support plate in alignment with openings in the support plate. O-rings are seated in
annular grooves of the passageways formed by the sockets, and internal flanges project
inwardly of each passageway. When the conduit sections are connected in end-to-end
relationship, the protruding inner ducts of one conduit section are moved into the coupling
assembly until the inner ducts are moved into the inner coupling assembly, whereupon the
relatively small openings of the O-rings are stretched so as to permit passage therethrough of
the inner ducts. This forms a seal about the inner ducts.

[0006] GB 2 421 641 A discloses a multi-tube terminal connector for connecting tubes into
which optical fibres are to be installed by the blown fibre technique, comprising a gripping
gland arranged to receive and fit onto a cable of closely packed tubes, and a spreader
provided with guideways to splay the tubes received by the gripping gland from their initially
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closely packed state to a spaced relationship where the spacing is greater than the spacing at
the initially closely packed state, the arrangement being such that provision is made so as to
connect the connector to at least one further element.

[0007] EP 2 950 125 A1 discloses a torsion resistant cable gland for reducing torsion of an
optical cable partially insertable in a base of an optical joint closure. The cable gland comprises
a central body longitudinally extended along a longitudinal direction between a first end and a
second end and configured to receive the optical cable passing through said ends, wherein
when the central body is partially inserted in the optical joint closure, the first end is positioned
inside the inner volume of the optical joint closure and the second end is positioned outside the
optical joint closure for receiving a clamping nut. The cable gland also comprises a cable anti
torsion element attached to the second end of the central body and cooperating with the
clamping nut so that when the clamping nut is screwed on the second end, the cable anti
torsion element prevents the cable from rotating with respect to the central body.

[0008] WO 2011/005371 A1 discloses a sealing member for use in an entry port of an
enclosure. The sealing member has a body portion including at least one opening extending
through the body portion from a first end of the sealing member to a second end of the sealing
member and at least one plug formed integrally with the body portion to block the at least one
opening. The at least one plug is connected to the body portion by a thin web within the at
least one opening and extends beyond a surface of the body portion. The at least one plug can
be removed so that a cable may be inserted through the at least one opening in the sealing
member.

[0009] EP2999070 A1 discloses a cable gland with a body and a retention element as well as
means to prevent rotation between the body and part of the retention element.

Summary of the invention

[0010] The Applicant has tackled the problem of providing a gland capable of tightening tubes
or cables without the strength member and providing a firm and reliable engagement between
the tube or cable and the gland, avoiding torsion or movements of the tubes or cables relative
to the gland.

[0011] The Applicant has found that providing a retention element for tubes or cables
surrounded by a gland body, an anti-rotation arrangement to prevent mutual rotation of the
gland body relative to the retention element and a firm engagement between the tubes or
cables and the gland reduce and/or avoid any relative movement of the gland and tube or
cable.

[0012] Therefore, the present invention relates to a gland for securing tubes or cables to a
box, the gland comprising a retention element configured to surround two or more tubes or
cables, the retention element having at least two connecting ends mutually approachable to
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tighten the retention element on the tubes or cables, a gland body extending along an axial
direction between a first end and a second end and having an axis extending along the axial
direction, the gland body defining a passing through channel extending along the axial
direction between the first end and the second end and configured to receive the tubes or
cables passing through the first and second ends, the gland body surrounding at least partially
the retention element, the gland comprises an anti-torsion arrangement configured to prevent
mutual rotation about the axis of the gland body relative to the retention element, the anti-
torsion arrangement comprises one or more first anti-torsion elements associated with the
retention element, each first anti-torsion element comprises a seat, one or more second anti-
torsion elements associated with the gland body, each second anti-torsion comprises a
protrusion configured to engage and fit in the seat to prevent mutual rotation of the gland body
relative to the retention element about the axis, wherein the first anti-torsion element is formed
on an outer surface of the retention element and the second anti-torsion element is formed on
an inner surface of the gland body.

[0013] The seat extends along the axial direction at least partially along the outer surface of
the retention element, the protrusion extends at least partially along the inner surface of the
gland body.

[0014] Preferably, the inner surface of the gland body is tapered to tighten the retention
element thereby tightening the retention element on the tubes or cables.

[0015] Preferably, the retention element comprises inner friction members configured to
engage the tubes or cables.

[0016] Preferably, the retention element comprises a first semi annular member and a second
semi annular member mutually approachable to surround and tighten the tubes or cables.

[0017] Preferably, each first and second semi annular member has two connecting ends, the
connecting ends of the first semi annular member are configured to be approached to the
connecting ends of the second semi annular member by tapered inner surfaces of the gland
body to tighten the retention element on tubes or cables.

[0018] Preferably, a screw annular member is arranged at the second end of the gland body,
the screw annular member surrounds at least partially the gland body at the second end and
couples with the second end of gland body.

[0019] Preferably, an anti-torsion device is provided at the second end of the gland body and
cooperates with the screw annular member to prevent mutual rotation of the tubes or cables
with respect to gland body, the screw annular member surrounds at least partially the anti-
torsion device at the second end of the gland body.

[0020] Preferably, the gland body comprises a locking arrangement configured to axially lock
the retention element inside the gland body.
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Brief description of the drawings

[0021] The present invention will now be described in more detail hereinafter with reference to
the accompanying drawings, in which some embodiments of the invention are shown.

FIG. 1 is a schematic view of a gland in a disassembled configuration according to one
embodiment of the present invention,

FIG. 2 is a schematic view of a gland in an unassembled configuration according to one
embodiment of the present invention,

FIG. 3 is a schematic view of a gland of FIG. 1 in an assembled configuration.

FIG. 4 is a schematic view of a gland of FIG. 2 in an assembled configuration.

Detailed description

[0022] Figure 1 shows a gland 1 adapted to secure a plurality of tubes or cables 2 to a
connection or distribution box, not illustrated. Preferably, tubes 2 are blown tubes for blown
fibre applications or low friction material tubes of standard optical fibre cables. The gland 1 is
also adapted to secure a plurality of cables 2 to the connection or the distribution box, such as
electric cables, hybrid cables or optical fibre cables. Indeed, tubes may be considered as the
outer sheath of cables.

[0023] The gland 1 comprises a gland body 20 and a retention element 10. Hereinafter, for
sake of simplicity and in a non-limiting manner, reference will be made to a gland for tubes.

[0024] The gland body 20 extends along an axial direction X-X between a first end 21 and a
second end 22 opposed to the first end 21 and has an axis X extending along the axial
direction X-X.

[0025] Preferably, the gland body 20 comprises a connecting portion 26 configured to connect
the gland body 20 with a box, such as a distribution box, or to an optical joint closure.

[0026] The gland body 20 defines a passing through channel 23 extending between the first
end 21 and the second end 22 along the axial direction X-X. The passing through channel 23
is configured to receive the tubes 2 passing through the first end 21 and the second end 22.

[0027] The gland body 20 has an outer surface 20a and an opposite inner surface 20b facing
the tubes 2.
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[0028] The gland body 20 at least partially surrounds the retention element 10, preferably at
the first end 21. The retention element 10 is therefore arranged in the passing through channel
23. In particular, the inner surface 20b of the gland body 20 faces the retention element 10.

[0029] Preferably, the gland body 20 completely surrounds the retention element 10.

[0030] According to one embodiment, the inner surface 20b of the gland body 20 is tapered so
that the tapering tightens the retention element 10 on the tubes 2. Preferably the inner surface
20b of the gland body 20 tapers from the first end 21 to the second end 22 of the gland body
20.

[0031] Advantageously, the tapered inner surface 20b of the gland body 20 allows to adjust the
compression exerted on the tubes 2 by the retention element 10 and, therefore, to adjust the
tightening of the retention element 10 on the tubes 2.

[0032] According to one embodiment, the gland body 20 comprises a locking arrangement 25
configured to axially lock the retention element 10 inside the gland body 20. Preferably, the
locking arrangement 25 is positioned at the first end 21 of the gland body 20.

[0033] The locking arrangement 25 comprises one or more locking elements 28 configured to
axially lock the retention element 10 inside the gland body 20 and to fasten the gland 1 to the
box.

[0034] Each locking element 28 comprises an elastically deformable tab 29 having an outer
part 29a configured to cooperate with the box to fasten the gland 1 to the box and an inner
part 29b configured to cooperate with the retention element 10 to axially lock the retention
element 10 inside the passing through channel 23.

[0035] The outer part 29a of the tab 29 protrudes outside the gland body 20 from the outer
surface 20a and the inner part 29b protrudes inside the gland body 20 from the inner surface
20b.

[0036] The retention element 10 is configured to be arranged in the gland body 20 and is
configured to surround the tubes 2 and to be tightened on the tubes 2 by the gland body 20.

[0037] According to the one embodiment, the retention element 10 comprises a first semi
annular member 16 and a second semi annular member 17 mutually approachable to
surround and tighten the tubes 2.

[0038] In particular, the first semi annular member 16 has two connecting ends 11, 12 and the
second semi annular member 17 has two connecting ends 13, 14.

[0039] The connecting ends 11, 12 of the first semi annular member 16 are configured to be
approached to the connecting ends 13, 14 of the second semi annular member 17 by,
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preferably tapered, inner surface 20b of the gland body 20 to tighten the retention element 10
on the tubes 2. Therefore, approaching the connecting ends 11, 12, 13, 14 of the retention
element 10 increases the tightening of the retention element 10 on the tubes 2. Specifically, the
tapering of the inner surface 20b of the gland body 20 forces the connecting ends 11, 12, 13,
14 to mutually approach and tighten the retention element 10 on the tubes 2.

[0040] The retention element 10 has an outer surface 10a facing the gland body 20 and an
inner surface 10b facing the tubes 2.

[0041] Preferably, the inner surface 10b of the retention element 10 comprises friction
members 15 configured to increase the grip of the retention element 10 on the tubes 2. More
preferably, the friction members 15 are protrusions projecting from the inner surface 10b of the
tightening element 10 towards the tubes 2.

[0042] According to one embodiment, the retention element 10 has one or more slots
configured to accommodate the tubes 2, thereby avoiding any deformation of the tubes 2 while
the tubes 2 are retained by the retention element 10.

[0043] Approaching the connecting ends 11, 12, 13, 14 of the retention element 10 allows the
protrusions of the friction members 15 to act on the tubes 2 and increases the gripping force of
the retention element 10 on the tubes 2.

[0044] The gland 1 comprises an anti-torsion arrangement 30 configured to prevent mutual
rotation of the gland body 20 relative to the retention element 10 about the axis X. Thanks to
this anti-torsion arrangement 30, the retention element 10 is firmly attached to the gland body
20 and a firm and reliable engagement between the tubes 2 and the gland body 20 is assured.

[0045] Preferably, the anti-torsion arrangements 30 is arranged at the first end 21 of the gland
body 20. More preferably, the anti-torsion arrangement 30 extends between the first end 21
and the second end 22 of the gland body 20.

[0046] The anti-torsion arrangement 30 comprises one or more first anti-torsion elements 31
and one or more second anti-torsion element 32 configured to engage with the first anti-torsion
elements 31. In the embodiment shown in the figures, each first anti-torsion element 31 is
associated with the retention element 10 and each second anti-torsion element 32 is
associated with the gland body 20. In an alternative embodiment, each first anti-torsion
element 31 is associated with the gland body 20 and each second anti-torsion element 32 is
associated with the retention element 10.

[0047] Engagement of the first anti-torsion elements 31 with the second anti-torsion elements
32 prevents mutual rotation of the gland body 20 relative to the retention element 10 about the

axis X.

[0048] Preferably, each first anti-torsion element 31 comprises a seat 34 and each second
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anti-torsion element 32 comprises a protrusion 33 configured to engage and fit in the seat 34
to prevent mutual rotation of the gland body 20 relative to the retention element 10.

[0049] In particular, the first anti-torsion elements 31 are formed on the outer surface 10a of
the retention element 10 and the second anti-torsion elements 32 are formed on the inner
surface 20b of the gland body 20. Preferably, the protrusions 33 project from the inner surface
20b of the gland body 20 towards the passing through channel 23.

[0050] Each seat 34 extends along the axial direction X-X at least partially along the outer
surface 10a of the retention element 10 and is configured to receive a corresponding
protrusion 33. Such seats 34 allow the protrusions 33 to slide therein along the axial direction
X-X so that the retention element 10 is able to slide axially relative to the gland body 20 while
maintaining the angular orientation with respect to the gland body 20 since the engagement of
the seats 34 and protrusions 33 avoids the mutual rotation of the gland body 20 relative to the
retention element 10 about the axis X.

[0051] Advantageously, the tapered inner surface 20b allows the anti-torsion arrangement 30
to further compress the retention element 10 on the tubes 2 and so increases the tightening of
the gland body 20 on the retention element 10.

[0052] According to the embodiment shown in the figures, the first anti-torsion elements 31
comprise six seats 34 extending along the whole axial extension of the retention element 10.
Preferably, the second anti-torsion elements 32 comprise three protrusions 33 projecting from
the inner surface 20b of gland body 20 towards the passing through channel 23.

[0053] Advantageously, the six seats 34 prevent an excessive mutual rotation of the retention
element 10 relative to the gland body 20 during the coupling of the retention element 10 with
the three corresponding protrusions 33 of the gland body.

[0054] Preferably, the first anti-torsion elements 31 and the second anti-torsion elements 32
are angularly spaced along the outer surface 10a of the retention element 10 and the inner
surface 20b of the gland body 20.

[0055] The cable gland 1 further comprises a seal 24 configured to surround the tubes 2 and
arranged in the passing through channel 23 at the second end 22.

[0056] The gland body 20 at least partially surrounds the seal 24 at the second end 22.
Preferably the gland body 20 completely surrounds the seal 24.

[0057] Preferably, the seal 24 and the gland body 20 define an interference fit to further
increase the tightening and secure the tubes 2.

[0058] Preferably, the seal 24 has an annular shape and is configured to be mounted inside
the passing through channel 23 to surround the tubes 2, thereby providing additional retaining
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force between the tubes 2 and the gland body 20.
[0059] Preferably, the seal 24 is made of rubber or any other suitable sealing material.

[0060] According to one embodiment the gland 1 further comprises a screw annular member
40 arranged at the second end 22. Preferably, the screw annular member 40 surrounds at
least partially the gland body 20 at the second end 22 and couples with the outer surface 20a
of the gland body 20 at the second end 22.

[0061] The gland body 20 comprises, at the second end 22, a threaded portion 22a configured
to couple with the screw annular member 40.

[0062] Advantageously, the screw annular member 40 further compresses the seal 24 at the
second end 22 providing further tightening on tubes 2.

[0063] According to one embodiment, the gland 1 further comprises an anti-torsion device 50
at the second end 22 of the gland body 20 which cooperates with the screw annular member
40 to prevent mutual rotation of the tubes 2 with respect to gland body 20.

[0064] According the embodiment shows in the figures, the gland body 20 comprises a
plurality of flexible fingers 22b at the second end 22 configured be coupled with the anti-torsion
device 50. In particular, the anti-torsion device 50 is attachable to the flexible fingers 22b and,
when the screw annular member 40 is screwed on the threaded portion 22a of the gland body
20, the anti-torsion device 50 is constrained to the flexible fingers 22a avoiding mutual rotation
with respect to the gland body 20 about the axis X.

[0065] According the embodiment shows in the figures the screw annular member 40
surrounds at least partially the anti-torsion device 50 at the second end 22 of the gland body
20.

[0066] Preferably, further seals 27 are positioned between the cable gland 1 and the box in
order to protect the box and the cable gland 1 against water flow or other type intrusions.
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Patentkrav

1. Forskruning (1) til fastgerelse af rer eller kabler (2) til en boks, hvilken for-
skruning (1) omfatter:

- et fastholdelseselement (10) udformet til at omgive to eller flere rar eller kab-
ler (2), hvilket fastholdelseselement (10) har mindst to forbindelsesender (11,
12, 13, 14, 15), der er gensidigt tilneermelige for at fastspeende fastholdelses-
elementet (10) pa rerene eller kablerne (2),

- et forskruningslegeme (20), der streekker sig langs en aksialretning (X-X)
mellem en farste ende (21) og en anden ende (22) og har en akse (X), der
streekker sig langs aksialretningen (X-X), idet forskruningslegemet (20) define-
rer en gennemfaringskanal (23), der streekker sig langs aksialretningen (X-X)
mellem den farste ende (21) og den anden ende (22) og er udformet til at
modtage re@rene eller kablerne (2), der feres igennem den farste (21) og den
anden ende (22), idet forskruningslegemet (20) i det mindste delvist omgiver
fastholdelseselementet (10),

forskruningen (1) omfatter et anti-vridningsarrangement (30) udformet til at fo-
rebygge gensidig rotation omkring forskruningslegemets (20) akse (X) i forhold
til fastholdelseselementet (10), hvilket anti-vridningsarrangement (30) omfat-
ter:

- et eller flere farste anti-vridningselementer (31) associeret med fastholdel-
seselementet (10), idet hvert anti-vridningselement (31) omfatter et seede (34),
- et eller flere andre anti-vridningselementer (32) associeret med forskrunings-
legemet (20), idet hvert andet anti-vridningselement (32) omfatter et frem-
spring (33), der er udformet til at gé i indgreb med og passe ind i seedet (34)
for at forhindre gensidig rotation af forskruningslegemet (20) i forhold til fast-
holdelseselementet (10) omkring aksen (X),

hvor

- det ferste anti-vridningselement (31) er dannet pa en udvendig flade (10a) af
fastholdelseselementet (10);

- det andet anti-vridningselement (32) er dannet pa en indvendig flade (20b) af
forskruningslegemet (20),

- seedet (34) streekker sig langs aksialretningen (X-X) i det mindste delvist
langs den udvendige flade (10a) af fastholdelseselementet (10);
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- fremspringet (33) streekker sig i det mindste delvist langs den indvendige
flade (20b) af forskruningslegemet (20).

2. Forskruning (1) ifelge krav 1, hvor:

- den indvendige flade (20b) af forskruningslegemet (20) er tilspidset for at
fastspeende fastholdelseselementet (10) og fastspeender dermed fastholdel-
seselementet (10) pa rerene eller kablerne (2).

3. Forskruning (1) ifelge krav 1 eller 2, hvor:
- fastholdelseselementet (10) omfatter indvendige friktionsdele (15) udformet
til at ga i indgreb med rerene eller kablerne (2).

4. Forskruning (1) ifalge et af kravene 1 til 3, hvor:

- fastholdelseselementet (10) omfatter en farste halvringformet del (16) og en
andet halvringformet del (17), der er gensidigt tilneermelige for at omgive og
fastspaende rarene eller kablerne (2).

5. Forskruning (1) ifalge krav 4, hvor hver fgrste (16) og anden halvringformet
del (17) har to forbindelsesender (11, 12, 13, 14), hvilke forbindelsesender (11,
12) af den farste halvringformede del (16) er udformet til at neerme sig forbin-
delsesenderne (13, 14) af den anden halvringformede del (17) med tilspidsede
indvendige flader (20b) af forskruningslegemet (20) for at fastspaende fasthol-
delseselementet (10) pa rer eller kabler (2).

6. Forskruning (1) ifelge et af kravene 1 til 5, hvor:

- et ringformet skrueelement (40) er anbragt ved den anden ende (22) af for-
skruningslegemet (20);

- det ringformede skrueelement (40) i det mindste delvist omgiver forskrunings-
legemet (20) ved den anden ende (22) og kobles med den anden ende (22) af
forskruningslegemet (20).

7. Forskruning (1) ifelge krav 6, hvor:
- en anti-vridningsindretning (50) er tilvejebragt ved den anden ende (22) af
forskruningslegemet (20) og samvirker med den ringformede skruedel (40) for
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at forhindre gensidig rotation af r@rene eller kablerne (2) i forhold til forskru-
ningslegemet (20);

- det ringformede skrueelement (40) i det mindste delvist omgiver anti-vrid-
ningsindretningen (50) ved den anden ende (22) af forskruningslegemet (20).

8. Forskruning (1) ifelge et af kravene 1 til 7, hvor:
- forskruningslegemet (20) omfatter et lasearrangement (25) udformet til aksi-
alt at lase fastholdelseselementet (10) inden i forskruningslegemet (20).



DK/EP 3608698 T3

DRAWINGS
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