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Description
TECHNICAL FIELD

[0001] The present disclosure relates generally to
techniques for sealing cable entry points of enclosures
within telecommunications systems.

BACKGROUND

[0002] Telecommunications systems typically employ
a network of telecommunications cables capable of
transmitting large volumes of data and voice signals over
relatively long distances. The telecommunications ca-
bles can include fiber optic cables, electrical cables, or
combinations of electrical and fiber optic cables. A typical
telecommunications network also includes a plurality of
telecommunications enclosures integrated throughout
the network of telecommunications cables. The telecom-
munications enclosures are adapted to house and pro-
tect telecommunications components such as splices,
termination panels, power splitters and wavelength divi-
sion multiplexers. It is often preferred for the telecommu-
nications enclosures to be re-enterable. The term "re-
enterable” means that the telecommunications enclo-
sures can be reopened to allow access to the telecom-
munications components housed therein without requir-
ing the removal and destruction of the telecommunica-
tions enclosures. For example, certain telecommunica-
tions enclosures caninclude separate access panels that
can be opened to access the interiors of the enclosures,
and then closed to re-seal the enclosures. Other tele-
communications enclosures take the form of elongated
sleeves formed by wrap-around covers or half-shells hav-
ing longitudinal edges that are joined by clamps or other
retainers. Still other telecommunications enclosures in-
clude two half-pieces that are joined together through
clamps, wedges or other structures. Telecommunica-
tions enclosures are typically sealed to inhibit the intru-
sion of moisture or other contaminants. Pressurized gel-
type seals have been used to effectively seal the loca-
tions where telecommunications cables enter and exit
telecommunications enclosures. Example pressurized
gel-type seals are disclosed by document EP 0442941
B1 and document EP 0587616 B1. Both of these docu-
ments disclose gel-type cable seals that are pressurized
through the use of threaded actuators. Document US
6,046,406 discloses a cable seal that is pressurized
through the use of an actuator including a cam lever.
While pressurized cable seals have generally proven to
be effective, improvements in this area are still needed.
[0003] WO 2007/137717 A1shows a cable sleeve with
a covering body and a sealing body. As such WO
2007/137717 A1 discloses an enclosure comprising: a
housing having an end defining a sealing unit opening;
a sealing unit that fits within the sealing unit opening, the
sealing unit including a sealant arrangement that defines
a plurality of cable ports, the sealant arrangement also
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being configured for providing a peripheral seal between
the housing and the sealing unit, the enclosure also in-
cluding an actuation arrangement for pressurizing the
sealant arrangement within the sealing unit opening, the
actuation arrangement including inner and outer pres-
surization structures, between which the sealant ar-
rangement is positioned, the actuation arrangement in-
cluding a spring for applying a pressurization force that
causes the sealant arrangement to be pressurized be-
tween the inner and outer pressurization structures when
the actuation arrangement is actuated, wherein the seal-
ant arrangement includes a plurality of sealing modules
each sized to form only a portion of the pressure actuated
sealant arrangement, each sealing module having a total
axial length that extends between first and second axial
ends of the sealing module along a central axis of the
sealing module, the sealing modules each including a
volume of sealant, the sealing modules each defining at
least one of the cable ports, the cable ports extending
axially through the volumes of sealant, the volumes of
sealant including cable sealing surfaces that extend
around the cable ports, the volumes of sealant also in-
cluding exposed outer sealing surfaces that surround pe-
ripheries of the sealing modules, wherein portions of the
exposed outer sealing surfaces cooperate to form the
peripheral seal between the housing and the sealing unit.
[0004] EP 0442941 B1shows a method for sealing a
cable in which sealing material is positioned around a
portion of the cable and the cable is surrounded by a
cover. From DE 3 322 809 A1 a modular bushing for lines
is known. EP 1 710 882 A2 shows a cable gland with an
elastic sealing element consisting of two separate sec-
tions.

[0005] It is the object of the invention to provide a so-
lution that allows an easy assembly of a cable sealing
unit.

[0006] Thisobjectisachievedbytheenclosureaccord-
ing to claim 1.
[0007] The easyassembly isin particular possible due

to the multiple split sealing blocks and the corresponding
configuration of axial containment structures.

SUMMARY

[0008] Aspects of the present disclosure allow a pres-
sure actuated cable sealing unit to be readily adapted in
the field or at the factory so as to accommodate cables
of different numbers and sizes. According to the inven-
tion, the sealing unit includes a plurality of separately
identifiable sealing modules that can be independently
installed in and independently removed from the sealing
unit. As such, the design is cost effective and efficient
since the sealing unit does not need to use separate ac-
tuation arrangement for separately pressurizing each
sealing module, but instead all the cable sealing modules
can be concurrently pressurized using the same actua-
tion arrangement. In certain embodiments, the sealing
modules can have a longer axial cable gel bonding/seal-
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ing lengths inside the modules as compared to axial
bonding/sealing length at peripheries of the cable sealing
modules. This is advantageous because cables often
have scratches or inconsistencies at their outer surfaces
caused by manipulation and handling during installation.
Thus, the longer gel sealing length at the cable to insert
interface helps insure that an adequate seal is provided
around the cable. The peripheries of the cable sealing
modaules typically will contact gel of adjacent cable seal-
ing modules or the interior surface of a housing opening
receiving the sealing unit and therefore can provide an
adequate seal with a shorter gel sealing length than the
length of gel sealing surface required to insure an ade-
quate seal about a cable. By varying the lengths of the
inside and outside sealing surfaces of the cable sealing
modules, the overall amount of sealant utilized in the
modules can be conserved and modules can each have
a compact, cost effective design.

[0009] One aspect of the present disclosure relates to
an enclosure including a housing defining a housing
opening that extends along an opening central axis. The
enclosure further includes a sealing unit that can be in-
serted along the opening central axis into the housing
opening. The sealing unit may include a sealantring that
surrounds the opening central axis when the sealing unit
is positioned within the opening. The sealing unit may
include an actuation arrangement that can have an inner
and outer axial pressurization structures between which
the sealant ring may be axially pressurized. The sealant
ring may form an outer radial seal with an interior surface
of the housing that defines the housing opening. The
sealantring may form aninner radial seal with an outward
axial extension of the inner pressurization structure. The
actuation arrangement may also include an actuator that
can be accessible from outside the housing. The actuator
may include an actuator shaft that couples to the outward
axial extension of the inner pressurization structure.
According to the invention, the enclosure comprisesinner
and outer axial pressurization structures for pressurizing
the sealing modules. The sealing unit includes an actu-
ator for forcing the inner and outer axial pressurization
structures together to pressurize the sealant ring. The
actuator may include a threaded shaft and a handle as-
sembly that threads on the threaded shaft to press the
inner and outer pressurization structures together. The
handle assembly may include a handle that is universally
pivotally movable relative to the threaded shaft.

[0010] A variety of additional inventive aspects will be
set forth in the description that follows. The inventive as-
pects can relate to individual features and to combina-
tions of features. Itis to be understood that both the fore-
going general description and the following detailed de-
scription are exemplary and explanatory only and are not
restrictive of the broad inventions and inventive concepts
upon which the embodiments disclosed herein are
based.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1is a perspective view of a telecommunications
enclosure in accordance with the principles of the
present disclosure, the enclosure has a dome-style
cover and a based secured together by a clamp;
FIG. 2 shows the telecommunications enclosure of
FIG. 1 with the dome-style cover of the enclosure
removed from the base of the enclosure;

FIG. 3 shows a frame and a sealing unit of the en-
closure of FIGS. 1 and 2, the sealing unit is shown
in a non-actuated position;

FIG. 4 is an exploded view of the sealing unit of FIG.
3 showing cable sealing modules of the sealing unit
and also showing an actuation arrangement of the
sealing unit;

FIG. 5 is a cross-sectional view showing one exam-
ple type of actuation arrangement that can be used
to pressurize the sealing unit of FIG. 4;

FIG. 6 is an enlarged view of a portion of the sealing
unit of FIGS. 3 and 4;

FIG. 7 shows the sealing unit of FIGS. 3 and 4 with
and outer pressurization structure removed to better
show sealing modules of the sealing unit;

FIG. 8 shows the pressurization arrangement of the
sealing unit of FIGS. 3 and 4 with the cable sealing
modules removed;

FIG. 9 shows the sealing modules of the sealing unit
of FIGS. 3 and 4 in an assembled configuration with
the actuation arrangement removed;

FIG. 10 shows a two port cable sealing module of
the cable sealing unit of FIGS. 3 and 4;

FIG. 11 shows a four port cable sealing module of
the cable sealing unit of FIGS. 3 and 4;

FIG. 12 shows a six port cable sealing module of the
cable sealing unit of FIGS. 3 and 4;

FIG. 13 shows an eight port cable sealing module of
the cable sealing unit of FIGS. 3 and 4;

FIG. 14 shows a two port cable sealing module of
the cable sealing unit of FIGS. 3 and 4 where the
ports are configured for receiving and sealing flat
drop cables;

FIG. 15is an exploded view of the cable sealing mod-
ule of FIG. 13;

FIG. 16 shows the sealing unit of FIG. 3 in an actu-
ated position;

FIG. 17 is an exploded view of another telecommu-
nications enclosure in accordance with the principles
of the present disclosure;

FIG. 18 is an exploded view of a sealing unit of the
telecommunications enclosure of FIG. 17;

FIG. 19 is a top view of the sealing unit of FIG. 18;
FIG. 20 is an axially inner perspective view of a base
of the telecommunications enclosure of FIG. 17 with
the sealing unit of FIG. 18 partially inserted within
the base and with a sealing unit retainer in a non-
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retaining position;

FIG. 21 shows the base and sealing unit of FIG. 20
with the sealing unit fully inserted within the base
and with the sealing unit retainer in a retaining posi-
tion;

FIG. 22 is a cross-sectional view taken along section
line 22-22 of FIG. 19;

FIG. 23is a partial cross-sectional view of the sealing
unit of FIG. 18 taken along a generally horizontal
cross-sectional plane;

FIG. 24 is a cross-sectional view of another sealing
unit in accordance with the principles of the present
disclosure, the sealing threaded shaft made of a pol-
ymeric material,

FIG. 25 is a top view of still another sealing unit in
accordance with the principles of the present disclo-
sure, the sealing unit has an actuator handle assem-
bly having a universal pivot arrangement; and

FIG. 26 is a cross-sectional view of the sealing unit
of FIG. 25.

DETAILED DESCRIPTION

[0012] FIGS. 1-3 show a telecommunications enclo-
sure 20 in accordance with the principles of the present
disclosure. The enclosure 20 includes a housing 22 hav-
ing an end 24 defining a sealing unit opening 26. The
sealing unit opening 26 is defined by a base 27 of the
enclosure 20. The base 27 has a hollow sleeve-like con-
figuration. A dome-style cover 29 is secured to the base
27 by achannelclamp 25. The enclosure 20 also includes
a sealing unit 28 (see FIGS. 3 and 4) that fits within the
sealing unit opening 26. The sealing unit 28 includes a
sealant arrangement 32 (see FIG. 9) defining a plurality
of cable ports 30. When pressurized, the sealant arrange-
ment 32 is configured for providing seals about structures
(e.g., cables, plugs, etc.) routed though the cable ports
30 and is also configured for providing a peripheral seal
between the housing 22 and the sealing unit 28. The
enclosure 20 further includes an actuation arrangement
31 (see FIGS. 5 and 9) for pressurizing the sealant ar-
rangement 32 within the sealing unit opening 26. The
actuation arrangement 31 is shown including an actuator
35 having a lever arm 36. The sealant arrangement 32
is pressurized as the actuator 35 is moved from a non-
actuated position P1 (see FIG.3) toward an actuated po-
sition P2 (see FIG. 16). In other embodiments, actuation
arrangements having alternative types of actuators (e.g.,
threaded, screw type actuators) can be used.

[0013] Referring to FIG. 5, the actuation arrangement
31 includes inner and outer pressurization structures 60,
62 (e.g., plates, members, bodies, etc.). As shown at
FIG. 3, aframe 190 supporting a plurality of optical com-
ponents 192 (e.g., splice trays, optical splittertrays, splic-
es, splitters, wavelength division multiplexers, slack stor-
age devices, spools, etc.) is attached to the inner pres-
surization structure 60 and carried with the sealing unit
28. The sealant arrangement 32 is positioned between
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the inner and outer pressurization structures 60, 62. The
actuator 35 includes a spring 52 for transferring a seal
pressurization force from the lever arm 36 to the sealant
arrangement 32. When the lever arm 36 is moved toward
the actuated positions, the leverarm 36 generates a pres-
surization force that presses the sealant arrangement 32
between the first and second pressurization structures
60, 62. More specifically, a pressurization force from the
lever arm 36 is transferred from lever cam surface 64
through the springs 52 and through shaft 170 to the inner
and outer pressurization structures 60, 62. In this way,
the first and second pressurization plates 60, 62 are
spring biased toward one another such that spring pres-
sure is applied to the sealant arrangement 32 for pres-
surizing the sealantarrangement 32 to maintain the seals
over an extended period of time. In other embodiments,
different actuation configurations can be used. For ex-
ample, as shown at FIGS. 4 and 8, the cam surface of
the lever arm can act against a sleeve coupled to the
outer pressurization structure, and the spring can be cap-
tured between an inner end of the shaft and the inner
pressurization structure.

[0014] Referringto FIG. 8, the sealant arrangement 32
includes multiple separately identifiable cable sealing
modules 33 that are collectively pressurized by the ac-
tuation arrangement 31. When the actuation arrange-
ment 31 is actuated, the cable sealing modules 33 are
all axially pressurized between the inner and outer pres-
surization structures 60, 62. As the cable sealing mod-
ules 33 are pressurized, sealant portions of the cable
sealing modules 33 flows/deforms to fill voids within the
sealing unit opening 26 to form the peripheral seal with
the housing 22, and to form seals around any cables or
inserts positioned within cable ports 30.

[0015] Aspectsofthe presentdisclosure relate to tech-
niques for allowing the sealing arrangement 32 to be
readily reconfigured to accommodate cables of different
sizes, cross-sectional shapes/profiles and numbers. In
this regard, the enclosure 20 can be sold as a kit with
multiple cable sealing modules having different port con-
figurations. The cable sealing modules 33 can have dif-
ferent port counts, different port sizes and different port
shapes. By selecting certain ones of the cable sealing
modules 33, the cable sealing unit 28 can be customized
to meet the needs of a given customer or a given appli-
cation. In the case of a kit, an installer can select and
install desired cable sealing modules 33 in the field to
customize the enclosure 20 for a particular use, and can
save unused cable sealing modules 33for later use to
reconfigure the enclosure 20 as needed. The enclosure
20 can also be assembled in the factory. When factory
assembled, the ability to select cable sealing modules
33 having different configurations allows one style of ac-
tuation arrangement 31 to be used to provide many dif-
ferent port configurations. This assists in manufacturing
efficiency because many different port configurations can
be provided without requiring different models of actua-
tion arrangements 31 to be designed or stocked.
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[0016] Referring to FIG. 9, the cable sealant arrange-
ment 32 is shown including cable sealing modules 33a,
33b, 33c, 33d and 33e. The cable sealing modules 33a
each define one relatively large cable port 30a adapted
forreceiving a main trunk cable or main distribution cable.
The main distribution cable may loop or pass through the
enclosure 20 so that one portion of the cable enters the
enclosure 20 through one of the cable ports 30a and an-
other portion of the cable exits the enclosure 20 through
the other cable port 30a. Within the enclosure 20, optical
fibers of the distribution cable can be accessed for splic-
ing to drop cables or for connecting to an optical splitter.
The cable sealing module 33b (see FIGS. 9 and 10) de-
fines two cable ports 30b. The cable sealing module 33c
(see FIGS. 9 and 11) defines four cable ports 30c. The
cable sealing module 33d (see FIGS. 9 and 12) defines
six cable ports 30d. The cable sealing module 33e (see
FIGS. 9 and 13) defines eight cable ports 30e. In other
embodiments, a cable sealing module 33f (see FIG. 14)
including ports 30f adapted for receiving flat drop cables
can also be used. In addition to the inserts specifically
depicted, it will be appreciated that inserts having differ-
ent numbers of cable openings, different shapes of cable
openings, and different sizes of cable openings can also
be used to accommodate different cable types.

[0017] As shown at FIG. 9, the sealant arrangement
32 is elongated along a major axis 41. It will be appreci-
ated that the major axis 41 corresponds to a major axis
of the sealing unitopening 26. The cable sealing modules
33a are spaced-apart from one another along the major
axis 41 and are positioned at opposite lateral ends of the
sealantarrangement 32. The cable sealing modules 33b-
33e are mounted along the major axis 41 between the
cable sealing modules 33a. The cable sealing modules
33b, 33e form a first row of cable ports positioned on one
side of the major axis 41 (e.g., above the major axis) and
the cable sealing modules 33c, 33d form a second row
of cable ports positioned on an opposite side of the major
axis 41 (e.g., below the major axis 41). The rows are
parallel to the major axis 41 and extend between the ca-
ble sealing modules 33a.

[0018] Referring to FIGS. 13 and 15, the cable sealing
module 33e is depicted. It will be appreciated that other
than the size, shape and number of ports provided, the
cable sealing modules 33b-33d and 33f can have similar
constructions. Thus, the description pertaining to the ca-
ble sealing module 33e is applicable to the other cable
sealing modules 33b, 33c, 33d and 33f as well.

[0019] Referring to FIGS. 13 and 15, the cable sealing
module 33e includes a body 90 having a total axial length
L that extends between first and second axial ends 70,
72 of the body 90 along a central axis 91. The body 90
can have a composite construction including a volume
of sealant 74 at least partially contained axially between
first and second axial containment structures 76, 78. The
first and second axial containment structures 76, 78 are
respectively positioned adjacent the first and second
ends 70, 72 of the body 90 and form axial end caps of
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the body 90. Thefirst and second axial containment struc-
tures 76, 78 can be attached (e.g., bonded) to ends of
the volume of sealant 74. In other embodiments, the con-
tainment structures 76, 78 may not be attached to the
volume of sealant 74, but when assembled within the
actuation arrangement 31 can be held in position relative
to the volume of sealant 74.

[0020] The first and second axial containment struc-
tures 76, 78 are preferably constructed of a material that
has a higher hardness and is less flowable than the seal-
ant material constituting the volume of sealant 74. Thus,
when the volume of sealant 74 is pressurized to provide
cable sealing, the first and second axial containment
structures 76, 78 assist in containing the volume of seal-
ant 74 between the axial ends 70, 72 to limit the amount
of volume of sealant 74 that is forced out of the sealing
unit 28.

[0021] AsshownatFIGS.7and9, the volumes of seal-
ant 74 of the various cable sealing modules 33a-33¢ are
influid communication with one another when assembled
together to form the sealant arrangement 32 and are
pressurized between the first and second pressurization
structures 60, 62 when the actuation arrangement 31 is
actuated. Outer portions of the volumes of sealant 74 of
the modules 33a-33e are adapted to contact the interior
of the base 27 to form the peripheral seal with the base
27 when the actuation arrangement 31 is actuated.
[0022] The harder material of the containment struc-
tures 76, 78 does not extend the total axial length L of
the body 90. Instead, only the volume of sealant 74 of
the body 90 is located between the containment struc-
tures 76, 78. Thus, the containment structures 76, 78 can
move axially relative to one another as the volume of
sealant 74 is axially compressed. For example, the con-
tainment structures 76, 78 can be moved axially with the
first and second pressurization structures 60, 62 to assist
in providing axial pressurization of the volumes of sealant
74 when the actuation arrangement 31 is actuated. In
certain embodiments, the body 90 does not have any
axial reinforcing structure that extends across the volume
of sealant 74 and that interconnects containment struc-
tures 76, 78 Instead, the containment structures 76, 78
are connected together only by the volume of sealant 74.
As shown at FIG. 15, the containment structures 76, 78
can include truncated, conical parts 79 that project into
the volume of sealant 74 in alignment with cable ports
30e that extend axially through the volume of sealant 74.
[0023] The body 90 defines the plurality of reduced
sized cable ports 30e that extend axially through the vol-
ume of sealant 74. The volume of sealant 74 includes
cable sealing surfaces 80 that define the reduced sized
cable ports 30e. Cable sealing surfaces 80 each have a
first axial length L1 (see FIGS. 15 and 22) that extends
axially between the first and second axial containment
structures 76, 78. The volume of sealant 74 also includes
an exposed outer sealing surface 84 that surrounds a
periphery of the body 90 and that extends around the
central axis 91. The outer sealing surface 84 has a sec-
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ond axial length L2 (see FIGS. 15 and 22) that extends
axially between the first and second containment struc-
tures 76, 78. The first axial length L1 is longer than the
second axial length L2 to provide effective sealing about
cables routed through the cable ports 30e. The first and
second containment structures 76, 78 define openings
94 that align with the cable ports 30e.

[0024] In certain embodiments, the first and second
containment structures 76, 78 of the cable sealing mod-
ule 33e interface with the pressurization structures 60,
62 such that the pressurization structures 60, 62 apply
pressure axially through the first and second axial con-
tainment structures 76, 78 to the volume of sealant 74
whenthe actuation arrangement 31 is actuated. In certain
embodiments, engagement portions 96 (e.g., tabs, lips,
flanges, etc.) of the pressurization structures 60, 62 over-
lap the first and second containment structures 76, 78
such that the body 90 is captured axially between the
pressurization structures 60, 62. In certain embodiments,
the pressurization structures 60, 62 mate, interlock or
otherwise connect with the containment structures 76,
78. For example, engagement portions 96 (e.g., projec-
tions) of the pressurization structures 60, 62 can fit within
receptacles 102 defined by the containment structures
76, 78 (see FIG. 6).

[0025] To load the cable sealing modules 33 between
the pressurization structures 60, 62, the cable sealing
modules 33 are manually compressed in an axial direc-
tion (i.e., the first and second containment structures 76,
78 are manually compressed together) to provide clear-
ance for allowing the cable sealing modules 33 to fit be-
tween the pressurization structures 60, 62. Referring to
FIG. 6, when the cable sealing modules 33 are not axially
compressed, the receptacles 102 define an axial spacing
S1. The engagement portions 96 of the pressurization
structures 60, 62 define an axial spacing S2. In one ex-
ample, the actuation arrangement 31 is configured such
that the axial spacing S2 is always smaller than the axial
spacing S1 defined by the cable sealing modules 33
when the cable sealing modules 33 are not axially com-
pressed, even when the actuation arrangement 31 is in
a fully expanded position. In this way, the cable sealing
modules 33 are positively retained between the pressur-
ization structures 60, 62 by an interference fit such that
the cable sealing modules 33 will not unintentionally fall
out from between the pressurization structures 60, 62
when the actuation arrangement 31 is fully de-actuated.
To remove one of the cable sealing modules 33 between
the pressurization structures 60, 62, the cable sealing
module 33 is manually compressed in an axial direction
until the axial spacing $1 is less than the spacing S2 and
then the cable sealing module 33 can be manually pulled
from between the pressurization structures 60, 62. Sim-
ilarly, to insert one of the cable sealing modules 33 be-
tween the pressurization structures 60, 62, the cable
sealing module 33 is manually compressed in an axial
direction until the axial spacing S1is less than the spacing
S2 and then the cable sealing module 33 can be manually
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inserted between the pressurization structures 60, 62
and then allowed to expand to lock the module between
the pressurization structures 60, 62.

[0026] Referring back to FIGS. 13 and 15, the body 90
is depicted as rectangular the outer sealing surface 84
forms an outer sealing band between the firstand second
containment structures 76, 78. In certain embodiments,
the body 90 has a wrap-around configuration for allowing
cables to be laterally inserted in the cable port 30e. As
shown at FIG. 15, the wrap-around configuration is pro-
vided by manufacturing the volume of sealant 74 in two
parts 74a, 74b which allows the body 90 to be moved
between a closed configuration and an open configura-
tion. The parts 74a, 74b each define portions (e.g., half-
portions) of each of the cable ports 30e. Similarly, the
first and second containment structures 76, 78 each in-
clude two parts 76a, 76b; 78a, 78b which respectively
correspond to the parts 74a, 74b and which define por-
tions (e.g., half-portions) of the openings 94.

[0027] Toroute a cable through the sealing unit 28, the
sealing unit 28 is firstde-actuated and removed from then
housing 22. The parts 74a, 76a, 78a are then removed
from the actuation arrangement 31 to expose the cable
ports 30e. Fiber optic cables 106 are then loaded into
the ports 30e. The parts 74a, 76a, 78a are thenreinstalled
in the actuation arrangement 31 and the sealing unit 28
is re-inserted into the housing 22 and the actuation ar-
rangement 31 is actuated to compress the sealant ar-
rangement 32 to provide seals about fiber optic cables
106 routed through the sealing unit 28 and to provide the
peripheral seal with the base 27 of the housing 22.
[0028] FIG. 17 illustrates another telecommunications
enclosure 320 in accordance with the principles of the
present disclosure. The telecommunications enclosure
320 includes a housing 322 having a dome 324 that con-
nects to a base 326. The telecommunications enclosure
320 also includes an insert assembly 328 that fits within
the housing 322. The insert assembly 328 includes a
sealing unit 330 that fits within the base 326 and that
defines a plurality of cable ports 332 (see FIG. 18). The
insert assembly 328 also includes a frame 334 attached
to the sealing unit 330 and one or more telecommunica-
tions components 336 (e.g., optical splicing trays, optical
splices, optical power splitters, optical power splitting
trays, wavelength division multiplexers, fiber managers,
slack fiber storage devices and/or other structures)
mounted on the frame 334. The frame 334 is housed
within the dome 324 when the sealing unit 330 is fitted
within the base 326. The telecommunications enclosure
320 further includes a mounting bracket 338 for mounting
the housing 322 at a desired mounting location (e.g., on
a wall, on a pole, on a handle, or at any other location)
via fasteners.

[0029] The base 326 of the housing 322 has a hollow,
sleeve-like configuration and defines a main opening 340
that extends through the base 326 from an outer end 342
of the base 326 to an inner end 344 of the base 326. The
inner end 344 of the base 326 connects with an open
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end 346 of the dome 324 at sealed interface. Latches
348 are used to latch the dome 324 to the base 326. The
main opening 340 defines an opening central axis 341
that extends through the main opening 340. The insert
assembly 328 is inserted into and through the base 326
along the central axis 341. In other examples, the base
326 can be eliminated and the sealing unit 330 can mount
directly in the open end 346 of the dome 324 or in any
other type of cable access opening defined by a housing.
[0030] Referring to FIGS. 18 and 19, the sealing unit
330 of the telecommunications enclosure 320 includes
a sealant ring 350 (e.g., gel, rubber, silicone rubber, or
like materials) that defines the cable ports 332. The seal-
antring 350 is formed by a plurality of cable sealing mod-
ules 33 of the type previously described. The cable seal-
ant modules 33 are positioned within the sealing unit 330
such that the volumes of sealant 74 of adjacent cable
sealing modules 33 contact each other. In this way, the
volumes of sealant 74 cooperate to define the continuous
sealant ring 350. The sealing unit 330 also includes an
actuation arrangement 352 for pressurizing the sealant
ring 350 thereby causing the sealant ring 350 to form
seals around cables routed through the cable ports 332.
[0031] The actuation arrangement 352 includes inner
and outer axial pressurization structures 354, 356 be-
tween which the sealant ring 350 is positioned. The axial
containment structures 76, 78 of the cable sealing mod-
ules 33 interlock with or otherwise engage the inner and
outer axial pressurization structures 354, 356 such that
inner and outer axial pressurization structures 354, 356
andthe axial containment structures 76, 78 work together
to pressurize the volumes of sealant 74 forming the seal-
ant ring 350. Specifically, the cable sealing modules 33
are captured axially between portions of the inner and
outer axial pressurization structures 354, 356 with the
first axial containment structures 76 engaging the outer
axial pressurization structure 356 and the second axial
containment structures 78 engaging the inner axial pres-
surization structures 354. Engagement portions 96 of the
outer axial pressurization structure 356 fit within recep-
tacles 102 of the first axial containment structures 76 and
engagement portions 96 of the inner axial pressurization
structure 354 fit within receptacles 102 of the second
containment structures 78. Sealant pressurization force
is transferred axially from the inner and outer axial pres-
surization structures 354, 356 through the axial contain-
ment structures 76, 78 to the volumes of sealant 74 form-
ing the sealantring 350. The first axial containment struc-
tures 76 correspond to the outer axial pressurization
structure 356 and can be referred to as outer axial con-
tainment structures. The second axial containment struc-
tures 78 correspond to the inner axial pressurization
structure 354 and can be referred to as inner axial con-
tainment structures.

[0032] The actuation arrangement 352 also includes
an actuator 358 for forcing the inner and outer axial pres-
surization structures 354, 356 together to pressurize the
sealantring 350. When the sealing unit 330 is fitted within
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the base 326, an axial inner side 360 (see FIGS. 22 and
23) of the sealant ring 350 faces toward the dome 324
and an axial outer side 362 of the sealantring 350 faces
away from the dome 324. The second axial containment
structures 78 oppose the axial inner side 360 of the seal-
antring 350 and the first axial containment structures 76
oppose the axial outer side 362 of the sealant ring 350.
The inner pressurization structure 354 restrains inward
axial movement of the second axial containment struc-
tures 78 and the outer pressurization structure 356 re-
trains outward axial movement of the first axial contain-
ment structures 76. The cable ports 332 extend axially
through the sealant ring 350 along the central axis 341
of the main opening 340 such that cables can be directed
through the base 326 and into the dome 324 by routing
the cables through the cable ports 332. When the sealant
ring 350 is pressurized by the actuation arrangement
352, an outer radial surface 349 of the sealant ring 350
forms an outer radial seal 351 with the interior of the base
326 and an inner radial surface 347 of the sealant ring
350 forms an inner radial seal 353 with an outer surface
of acentrally located outer axial extension 355 (see FIGS.
22 and 23) of the inner pressurization structure 354. The
inner and outer radial seals 351, 353 both extend con-
tinuously around the central axis 341. In the depicted
embodiment, the outer axial extension 355 is hollow so
as to define an open chamber 357 around which the seal-
ant ring 350 extends. By providing a sealant free region
that extends through the sealant ring 350 and that is de-
fined by the inner axial pressurization structure 354, the
total volume of sealant 74 used by the sealing unit 330
can be reduced.

[0033] Referring to FIGS. 22 and 23, the actuator 358
includes a handle 366 that is threaded on a threaded
actuator shaft 368. An inner end 370 of the threaded ac-
tuator shaft 368 is secured to the outer axial extension
355 of the inner pressurization structure 354 at an an-
choring location 371. The anchoring location 371 is po-
sitioned axially outward from the inner and outer radial
seals 351, 353 and the overall configuration is arranged
so that a seal is not required about the threaded actuator
shaft 368. The threaded actuator shaft 368 is mounted
so as to not rotate relative to the inner pressurization
structure 354. The actuator 358 further includes a spring
372 positioned axially between the handle 366 and the
outer pressurization structure 356. The spring 372 is po-
sitioned around the threaded actuator shaft 368. By
threading the handle 366 in a first direction about the
threaded actuator shaft 368, the handle 366 compresses
the spring 372 axially against the axial outer side 362 of
the outer pressurization structure 356 thereby causing
the inner and outer pressurization structures 354, 356 to
be forced together such that the sealantring 350 between
the inner and outer pressurization structures 354, 356 is
pressurized. By threading the handle 366 in a second
direction about the threaded actuator shaft 368, the
spring 372 is decompressed thereby depressurizing the
sealant ring 350. While the actuator 358 is depicted in-
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cluding a handle 366 on a threaded actuator shaft 368,
it will be appreciated that other actuation configurations
such as cam lever actuation devices having non-thread-
ed actuator shafts or other structures can be used.
[0034] Referring to FIG. 22, the actuator 358 also in-
cludes a locking structure such as a fixed nut 373 an-
chored at a fixed axial location on the threaded actuator
shaft368. The fixed nut 373 limits the distance the handle
366 can be axially retracted on the threaded actuator
shaft 368 when the handle 366 is turned in the second
direction about the threaded actuator shaft 368. The po-
sition of the fixed nut 373 is selected such that the axial
spacing S2 never exceeds the axial spacing S 1.
[0035] The anchoring location 371 can include a slot
defined by the inner pressurization structure 354 that re-
ceives the inner end 370 of the threaded actuator shaft
368. The threaded actuator shaft 368 caninclude an anti-
rotation element that fits in the slot and includes one or
more flats that oppose corresponding flats of the slot so
that the threaded actuator shaft 368 is prevented from
rotating relative to the inner pressurization structure 354.
In the example of FIG. 22 and 23, the threaded actuator
shaft 368 can be metal and the inner pressurization struc-
ture 354 can be plastic. FIG. 24 shows an example having
a plastic threaded actuator shaft 368’ that engages the
inner axial pressurization structure 354.

[0036] Theinsertassembly 328 furtherincludes an ex-
terior cable anchoring structure 374. The exterior cable
anchoring structure 374 is configured for allowing cables
to be anchored to the insert assembly 328 at a position
outside of the housing 322. In the depicted embodiment,
the exterior cable anchoring structure 374 includes two
parallel cable anchoring plates 376 interconnected by a
bridge plate 378. The threaded actuator shaft 368 and
the handle 366 extend between the cable anchoring
plates 376. The cable anchoring plates 376 include a
plurality of cable tie-down locations 380 including open-
ings for routing cable ties used to fasten the jackets of
the cables routed into the housing 322 to the exterior
cable anchoring structure 374. The exterior cable anchor-
ing structure 374 is positioned outwardly from the outer
pressurization structure 356 and is fixed relative to the
inner pressurization structure 354. For example, the
bridge plate 378 can be attached to exterior fastening
sections 382 that are part of the outer axial extension
355 of the inner axial pressurization structure 354 and
that extend axially through the outer pressurization struc-
ture 356. The exterior fastening sections 382 are fas-
tened to the bridge plate 378 of the exterior cable an-
choring structure 374 to fix the exterior cable anchoring
structure 374 relative to the inner pressurization structure
354.

[0037] The insert assembly 328 can also include an
interior cable anchoring structure 339 positioned on or
near the frame 334. The interior cable anchoring struc-
ture 339 can include fasteners, clamps, posts or other
structures for securing the strength members (e.g., Kev-
lar members, fiber reinforced polymeric rods, or other
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structures) of the cables routed through the cable ports
332 to the frame 334. The frame 334 is preferably con-
nected to the inner pressurization structure 354 so that
movement is not permitted between the frame 334 and
the inner pressurization structure 354. In this way, cables
can be fixed relative to the inner pressurization structure
354 at locations both inside and outside the housing 322
of the telecommunications enclosure 320.

[0038] The insert assembly 328 is configured to be in-
serted into the housing 322 through the outer end 352 of
the base 326. For example, the insert assembly 328 is
inserted through the base 326 along the central axis 341
that extends through the main opening 340 of the base
326. The insert assembly 328 is inserted through the
base 326 until the sealing unit 330 is fully housed within
the base 326. Once the sealing unit 330 is fully housed
within the base 326, the inner pressurization structure
354 is anchored (e.g., fixed) relative to the base 326. For
example, a retainer 384 (see FIGS. 20 and 21) can be
used to fix the inner pressurization structure 354 relative
to the base 326. The retainer 384 can be a U-shaped
retainer that is slideably mounted to the base 326. Inone
example, the retainer 384 is not removable from the base
326. The retainer 384 is moveable relative to the base
326 between a non-retaining position (see FIG. 20) and
a retaining position (see FIG. 21). In the non-retaining
position, the retainer 384 is disengaged from the inner
pressurization structure 354 such that the inner pressur-
ization structure 354 can be moved relative to the base
326. Also, when the retainer 384 is in the non-retaining
position of FIG. 20, the retainer 384 interferes with the
ability to fit the dome 324 on the base 326. Therefore,
theretainer 384 prevents a technician from mounting the
dome 324 to the base 326 before the inner pressurization
structure 354 has been fixed relative to the base 326.
When the retainer 384 is slid relative to the base 326 to
the retaining position of FIG. 21 while the sealing unit
330 is fully inserted within the base 326, the retainer 384
slides within slots (see FIG. 23) defined by the inner pres-
surization structure 354 such thatthe inner pressurization
structure 354 is prevented from moving along the central
axis 341 by the retainer 384.

[0039] Toloadtheinsertassembly 328 within the hous-
ing 322, the insert assembly 328 is initially inserted
through the base 326 until the sealing unit 330 is housed
within the base 326. Next, the retainer 384 is moved from
the non-retaining position of FIG. 20 to the retaining po-
sition of FIG. 21 such that the inner pressurization struc-
ture 354 of the actuation arrangement 352 is fixed relative
to the base 326. Thereafter, the handle 366 can be
threaded in the first direction about the threaded actuator
shaft 368 to pressurize the sealantring 350 thereby form-
ing seals about cables routed through the cable ports
332 and forming the inner and outer radial seals 351,
353. The dome 324 can then be fitted to the base 326
and secured in place by the latches 348. As so config-
ured, the frame 334 and the telecommunications com-
ponents 336 are positioned within the dome 324. The
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telecommunications enclosure 320 can be re-entered
without disturbing the sealing unit 330 by unlatching the
latches 348 and removing the dome 324 from the base
326. A technician can then access the telecommunica-
tions components 336 on the frame 334 for servicing,
maintenance, upgrades or other servicing needs. If de-
sired, the retainer 384 can be removed to the non-retain-
ing position and the inert assembly 328 can be pulled out
from the outer end 342 of the base 326.

[0040] FIGS. 25 and 26 show another sealing unit 430
in accordance with the principles of the present disclo-
sure. The sealing unit 430 includes a sealant ring 450
that can be of the type previously described herein. The
sealing unit 430 includes an actuation arrangement 452
for pressurizing the sealant ring 450 thereby causing the
sealant ring 450 to form seals around cables routed
through cable ports defined by the sealant ring 450. The
actuation arrangement 452 includes inner and outer axial
pressurization structures 454, 456 between which the
sealant ring 450 is positioned. The inner and outer axial
pressurization structures 454, 456 can be of the type pre-
viously described herein. The actuation arrangement 452
includes an actuator 458 for forcing the inner and outer
axial pressurization structures 454, 456 together to pres-
surize the sealant ring 450. The actuator 458 includes a
handle assembly 490 thatis mounted on a threaded shaft
468. An inner end 470 of the threaded shaft 468 is se-
cured to an outer axial extension 455 of the inner axial
pressurization structure 454 at an anchoring location
471. The threaded shaft 468 is mounted so as to not
rotate relative to the inner pressurization structure 454.
The handle assembly 490 includes a base 491 that is
threaded on the threaded shaft 468 and a handle 466
that can be universally pivoted relative to the base 491.
The handle 466 is pivotally connected to an intermediate
link 492 at a first pivot axis 493. The intermediate link
492 is pivotally connected to the base 491 at a second
pivot axis 494. The first and second pivot axes 493, 494
are perpendicular relative to one another. In this way, the
handle 466 can be universally pivoted relative to the base
491 and the threaded shaft 468 on which the base 491
is threaded. A spring 472 is positioned axially between
the base 491 and the outer pressurization structure 456.
The spring 472 is positioned around the threaded shaft
468. By manually turning the handle 466 in a first rota-
tional direction about its central axis, the base 491 is
threaded onto the threaded shaft 468 causing the base
491 to compress the spring 472 axially against the outer
axial side of the outer axial pressurization structure 456
thereby causing the inner and outer axial pressurization
structures 454, 456 to be forced together such that the
sealant ring 450 between the inner and outer axial pres-
surization structures 454, 456 is pressurized. By turning
the handle 466 about its central longitudinal axis in a
second rotational direction, the base 491 is unthreaded
from the threaded shaft 468 thereby allowing the spring
472 to decompress thereby depressurizing the sealant
ring 450. The ability to universally pivot the handle 466
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is advantageous particularly when many cables have
been routed into the enclosure thereby making access
to the handle 466 difficult. The universal pivot allows the
handle 466 to be pivoted out from the cables routed to
the enclosure thereby providing access to the handle 466
and allowing the actuation arrangement 452 to be easily
pressurized and/or depressurized. In certain examples,
the handle 466 can be detached from the intermediate
link 492 by removing a pivot pin that extends along the
first pivot axis 493. Typically, the handle 466 would be
disconnected from the intermediate link 492 after the ac-
tuation arrangement 452 has been fully pressurized. In
this way, the overall assembly occupies less space.
Moreover, the absence of the handle 466 deters an un-
authorized person from depressurizing the sealant unit
430.

[0041] It will be appreciated that various materials can
be used to form the sealant arrangement. Example ma-
terials include elastomers, including natural or synthetic
rubbers (e.g., EPDM rubber or silicone rubber). In other
embodiments, polymeric foam (e.g., open cell or closed
cell) such as silicone foam can be used. In still other
embodiments, the sealing members may comprise gel
and/or gel combined with another material such as an
elastomer. The gel may, for example, comprise silicone
gel, urea gel, urethane gel, thermoplastic gel, or any suit-
able gel or geloid sealing material. Gels are normally sub-
stantially incompressible when placed under a compres-
sive force and normally flow and conform to their sur-
roundings thereby forming sealed contact with other sur-
faces. Example gels include oil-extended polymers. The
polymer may, for example, comprise an elastomer, or a
block copolymer having relatively hard blocks and rela-
tively elastomeric blocks. Example copolymers include
styrene-butadiene or styrene-isoprene di-block or tri-
block copolymers. In still other embodiments, the poly-
mer of the gel may include one or more styrene-ethylene-
propylene-styrene block copolymers. Example extender
oils used in example gels may, for example, be hydro-
carbon oils (e.g., paraffinic or naphthenic oils or polypro-
pene oils, or mixtures thereof). The sealing members can
also include additives such as moisture scavengers, anti-
oxidants, tackifiers, pigments and/or fungicides. In cer-
tain embodiments, sealing members in accordance with
the principles of the present disclosure have ultimate
elongations greater than 100 percent with substantially
elastic deformation to an elongation of at least 100 per-
cent. In other embodiments, sealing members in accord-
ance with the principles of the present disclosure have
ultimate elongations of at least 200 percent, or at least
500 percent, or atleast 1000 percent. Ultimate elongation
can be determined by the testing protocol set forth at
ASTM D412.

[0042] From the forgoing detailed description, it will be
evident that modifications and variations can be made
without departing from the spirit and scope of the disclo-
sure.
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SPONDING FEATURES

[0043]

20
22
24
25
26
27
28
29
30
30a-30f
31
32
33a-33f
35
36
41
52
60
62
64
70
72
74
74a, 74b
76
76a, 76b
78
78a, 78b

79

80

84

90

9

94

96

102
106
170
190
192
320
322
324
326
328
330
332
334
336
338
339
340

enclosure

housing

end

clamp

sealing unit opening

base

sealing unit

cover

cable ports

cable ports

actuation arrangement
sealant arrangement

cable sealing modules
actuator

lever arms

major axis

spring

inner pressurization structure
outer pressurization structure
cam surfaces

first axial end

second axial end

volume of sealant

half-parts of sealant

first axial containment structure

first half-parts of axial containment structure

second axial containment structure

second half-parts of axial containment struc-

ture

conical parts

cable sealing surfaces

outer sealing surface

body

body axis

openings

engagement portions
receptacles

fiber optic cables

actuator shaft

frame

optical components
telecommunications enclosure
housing

dome

base

insert assembly

sealing unit

plurality of cable ports

frame

telecommunications components
mounting bracket

interior cable anchoring structure
main opening
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341
342
344
346
347
348
349
350
351
352
353
354
355
356
357
358
360
362
366
368
370
371
372
373
374
376
378
380
382
384
430
450
452
454
455
456
458
466
468
470
471
472
490
491
492
493
494
L
L1
L2
P1
P2
S1
s2

18

central axis

outer end

inner end

open end

inner radial surface
latches

outer radial surface
sealantring

outer radial seal

actuation arrangement
inner radial seal

inner axial pressurization structures
outer axial extension
outer axial pressurization structures
open chamber

actuator

axial inner side

axial outer side

handle

threaded actuator shaft
inner end

anchoring location

spring

fixed nut

exterior cable anchoring structure
cable anchoring plates
bridge plate

cable tie-down locations
exterior fastening sections
retainer

sealing unit

sealantring

actuation arrangement
inner axial pressurization structure
outer axial extension
outer axial pressurization structure
actuator

handle

threaded shaft

inner end

anchoring location

spring

handle assembly

base

intermediate link

first pivot axis

second pivot axis

total axial length

first axial length

second axial length
non-actuated position
actuated position

axial spacing

axial spacing
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Claims

1.

An enclosure (20) comprising:

a housing (22) having an end (24) defining a
sealing unit opening (26);

a sealing unit (28) that fits within the sealing unit
opening (26), the sealing unit (28) including a
sealantarrangement (32) that defines a plurality
of cable ports (30), the sealant arrangementalso
being configured for providing a peripheral seal
between the housing (22) and the sealing unit
(28), the sealing unit (28) also including an ac-
tuation arrangement (31) for pressurizing the
sealant arrangement (32) within the sealing unit
opening (26), the actuation arrangement (31) in-
cludinginner and outer pressurization structures
(60, 62) between which the sealantarrangement
(32) is positioned, the actuation arrangement
(31) including a spring (52) for applying a pres-
surization force that causes the sealantarrange-
ment (32) to be pressurized between the inner
and outer pressurization structures (60, 62)
when the actuation arrangement (31) is actuat-
ed, wherein the sealant arrangement (32) in-
cludes a plurality of sealing modules (33a-33e)
each sized to form only a portion of the pressure
actuated sealant arrangement (32), the sealing
modules (33a-33e) being individually installable
between the inner and outer pressurization
structures (60, 62) and being individually remov-
able from between the inner and outer pressur-
ization structures (60, 62), each sealing module
(33a-33e) having a total axial length (L) that ex-
tends between first and second axial ends (70,
72) of the sealing module (33a-33e) along a cen-
tral axis (91) of the sealing module (33a-33e),
the sealing modules (33a-33e) each including a
volume of sealant (74) at least partially con-
tained between first and second axial contain-
ment structures (76, 78), the first and second
axial containment structures (76, 78) forming the
firstand second axial ends (70, 72) of the sealing
modules (33a-33e), the sealing modules (33a-
33e) each defining at leastone of the cable ports
(30), the cable ports (30) extending axially
through the volumes of sealant (74), the vol-
umes of sealant (74) including cable sealing sur-
faces (80) that extend around the cable ports
(30), the volumes of sealant (74) also including
exposed outer sealing surfaces (84) that sur-
round peripheries of the sealing modules (33a-
33e);

wherein the volumes of sealant (74) of the seal-
ing modules (33a-33e) each include at least first
and second sealing parts (74a, 74b) that can be
separated to allow for lateral cable insertion into
the sealing modules (33a-33e), and in that the
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11

first and second axial containment structures
(76, 78) of the sealing modules (33a-33e) each
include first and second containment parts (763,
76b, 78a, 78b) corresponding to the first and
second sealing parts (74a, 74b); and

wherein portions of the exposed outer sealing
surfaces (84) cooperate to form the peripheral
seal between the housing (22) and the sealing
unit (28).

The enclosure of claim 1, wherein the sealant ar-
rangement (32) includes at least three, four, five or
six_of the sealing modules (33a-33e).

The enclosure of one of claims 1 or 2, wherein the
first and second axial containment structures (76,
78) of the cable sealing modules (33a-33e) define
containment structure openings (94) that align with
the cable ports (30).

The enclosure of one of claims 1 to 3, wherein the
first and second axial containment structures (76,
78) are configured to respectively interlock with the
inner and outer pressurization structures (60, 62) of
the actuation arrangement (31).

The enclosure of one of claims 1 to 4, wherein the
first and second axial containment structures (76,
78) define receptacles (102) for receiving corre-
sponding projections (96) provided on the inner and
outer pressurization structures (60, 62) of the actu-
ation arrangement (31).

The enclosure of one of claims 1 to 5, wherein en-
gagement portions (96) of the inner and outer pres-
surization structures (60, 62) overlap the first and
second axial containment structures (76, 78) of the
sealing modules (33a-33e).

The enclosure of one of claims 1 to 6, wherein the
first and second axial containment structures (76,
78) are attached to the volumes of sealant (74).

The enclosure of one of claims 1 to 7, wherein the
cable sealing surfaces (80) have first axial lengths
(L1) that extend between the first and second axial
containment structures (76, 78), wherein the outer
sealing surfaces (84) have second axial lengths (L2)
that extend between the first and second axial con-
tainment structures (76, 78), and wherein the first
axial lengths (L1) are longer than the second axial
lengths (L2).

The enclosure of one of claims 1 to 8, wherein the
volumes of sealant (74) include gel, and wherein the
peripheries of the cable sealing modules (33a-33e)
will contact gel of adjacent cable sealing modules
(33a-33e).
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The enclosure of one of claims 1 to 9, wherein the
first and second axial containment structures (76,
78) are configured to mate with the inner and outer
pressurization structures (60, 62) of the actuation
arrangement (31).

The enclosure of one of claims 1 to 10, wherein the
first and second axial containment structures (76,
78) interface with the inner and outer pressurization
structures (60, 62) such thatthe inner and outer pres-
surization structures (60, 62) apply pressure axially
through the first and second axial containment struc-
tures (76, 78) to the volumes of sealant (74) when
the actuation arrangement (31) is actuated.

The enclosure of claim 11, wherein the volumes of
sealant (74) of the sealing modules (33a-33€) are in
contact with one another when assembled together
and are all concurrently and collectively pressurized
between the inner and outer pressurization struc-
tures (60, 62) when the actuation arrangement (31)
is actuated.

The enclosure of claim 12, wherein the actuation ar-
rangement (31) includes a threaded, screw-type ac-
tuator.

The enclosure of claim 12 or 13, wherein the actua-
tion arrangement (31) includes a shaft (170) centrally
located in the sealing unit (28).

The enclosure of one of claims 1 to 14, wherein the
sealing arrangement (32) can be reconfigured to ac-
commodate cables of different sizes, cross-sectional
shapes/profiles and numbers.

Patentanspriiche

1.

Kapsel (20), umfassend:

ein Gehause (22) mit einem Ende (24), welches
die Offnung (26) einer Abdichtungseinheit defi-
niert;

eine Abdichtungseinheit (28), die in die Offnung
(26) fur die Abdichtungseinheit passt, wobei die
Abdichtungseinheit (28) eine Dichtungsanord-
nung (32) aufweist, die eine Vielzahl von Kabel-
anschlissen (30) definiert, wobei die Dichtungs-
anordnung auRerdem dazu konfiguriert ist, eine
periphere Dichtung zwischen dem Gehause
(22) und der Abdichtungseinheit (28) bereitzu-
stellen, wobei die Abdichtungseinheit (28) au-
Rerdem eine Betatigungsanordnung (31) bein-
haltet, um Druck auf die Dichtungsanordnung
(32) in der Offnung (26) der Abdichtungseinheit
auszuliben, wobei die Betatigungsanordnung
(31) eine innere und aulere Druckstruktur (60,
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62) aufweist, zwischen welchen die Dichtungs-
anordnung (32) positioniert ist, wobei die Beta-
tigungsanordnung (31) eine Feder (52) beinhal-
tet, um eine Druckkraft aufzubringen, welche
bewirkt, dass die Dichtungsanordnung (32) zwi-
schen die innere und duRere Druckstruktur (60,
62) gedrickt wird, wenn die Betatigungsanord-
nung (31) betatigt wird, wobei die Dichtungsan-
ordnung (32) eine Vielzahl von Abdichtungsmo-
dulen (33a-33e) beinhaltet, die jeweils so be-
messen sind, dass sie nur einen Teil der druck-
betatigten Dichtungsanordnung (32) bilden, wo-
bei die Abdichtungsmodule (33a-33e) individu-
ell zwischen die innere und duRere Druckstruk-
tur (60, 62) einsetzbar und individuell aus der
inneren und aulReren Druckstruktur (60, 62) ent-
fernbar sind, wobei jedes Abdichtungsmodul
(33a-33e) eine axiale Gesamtlange (L) aufweist,
die sich zwischen einem ersten und zweiten axi-
alen Ende (70, 72) des Abdichtungsmoduls
(33a-33b) entlang einer Mittelachse (91) des
Abdichtungsmoduls (33a-33e) erstreckt, wobei
die Abdichtungsmodule (33a-33e) jeweils ein
Volumen eines Dichtmittels (74) beinhalten, das
zumindest teilweise zwischen einer ersten und
zweiten axialen Aufnahmestruktur (76, 78) ent-
halten ist, wobei die erste und zweite axiale Auf-
nahmestruktur (76, 78) das erste und zweite axi-
ale Ende (70, 72) der Abdichtungsmodule (33a-
33e) bilden, wobei die Abdichtungsmodule
(33a-33e) jeweils mindestens einen der Kabel-
anschlisse (30) definieren, wobei sich die Ka-
belanschlisse (30) axial durch die Volumen des
Dichtmittels (74) erstrecken, die Volumen der
Dichtmittel (74) Kabelabdichtungsflachen (80)
aufweisen, die sich um die Kabelanschlisse
(30) herum erstrecken, wobei die Volumen des
Dichtmittels (74) auRerdem freiliegende auliere
Abdichtungsflachen (84) aufweisen, welche je-
weils die Umfange der Abdichtungsmodule
(33a-33e) umgeben;

wobeidie Volumen des Dichtmittels (74) der Ab-
dichtungsmodule (33a-33¢) jeweils mindestens
einen ersten und zweiten Abdichtungsteil (74a,
74b) aufweisen, der abgetrennt werden kann,
so dass lateral ein Kabel in die Abdichtungsmo-
dule (33a-33e) eingesetztwerden kann, und wo-
beidie erste und zweiten axiale Aufnahmestruk-
tur (76, 78) der Abdichtungsmodule (33a-33e)
jeweils erste und zweite Aufnahmeteile (76a,
76b, 78a, 78b) entsprechend den ersten und
zweiten Abdichtungsteilen (74a, 74b) aufwei-
sen; und

wobei Abschnitte der freiliegenden duReren Ab-
dichtungsflachen (84) zusammenwirken, umdie
periphere Dichtung zwischen dem Gehause
(22) und der Abdichtungseinheit (28) zu bilden.
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Kapsel nach Anspruch 1, wobei die Dichtungsanord-
nung (32) mindestens drei, vier, finf oder sechs Ab-
dichtungsmodule (33a-33e) aufweist.

Kapsel nach einem der Anspriiche 1 oder 2, wobei
die erste und zweite axiale Aufnahmestruktur (76,
78)der Kabelabdichtungsmodule (33a-33e) Aufnah-
mestrukturéffnungen (94) definieren, die mitden Ka-
belanschlissen (30) fluchten.

Kapsel nach einem der Anspriiche 1 bis 3, wobeidie
erste und zweite axiale Aufnahmestruktur (76, 78)
so konfiguriert sind, dass sie jeweils mit der inneren
und duBeren Druckstruktur (60, 62) der Betatigungs-
anordnung (31) ineinandergreifen.

Kapsel nach einem der Anspriiche 1 bis 4, wobeidie
erste und zweite axiale Aufnahmestruktur (76, 78)
Aufnahmen (102) zur Aufnahme von entsprechen-
den Vorspriingen (96) definieren, die ander inneren
und duBeren Druckstruktur (60, 62) der Betatigungs-
anordnung (31) vorgesehen sind.

Kapsel nach einem der Anspriche 1 bis 5, wobei
Eingriffsabschnitte (96) der inneren und auleren
Druckstruktur (60, 62) die erste und zweite axiale
Aufnahmestruktur (76, 78) der Abdichtungsmodule
(33a-33e) Uberlappen.

Kapsel nach einem der Anspriiche 1 bis 6, wobeidie
erste und zweite axiale Aufnahmestruktur (76, 78)
an den Volumen des Dichtmittels (74) befestigt sind.

Kapsel nach einem der Anspriiche 1 bis 7, wobeidie
Kabelabdichtungsflachen (80) eine erste axiale Lan-
ge (L1) aufweisen, die sich zwischen der ersten und
zweiten axialen Aufnahmestruktur (76, 78) erstreckt,
wobei die auReren Abdichtungsflachen (84) eine
zweite axiale Lange (L2) aufweisen, die sich zwi-
schen der ersten und zweiten axialen Aufnah-
mestruktur (76, 78) erstreckt, und wobei die erste
axiale Lange (L1) langer als die zweite axiale Lange
(L2) ist.

Kapsel nach einem der Anspriiche 1 bis 8, wobeidie
Volumen des Dichtmittels (74) Gel enthalten, und
wobei die Umfiange der Kabelabdichtungsmodule
(33a-33e) jeweils mitdem Gelvon benachbarten Ka-
belabdichtungsmodulen (33a-33e) in Kontakt kom-
men.

Kapsel nach einem der Anspriiche 1 bis 9, wobeidie
erste und zweite axiale Aufnahmestruktur (76, 78)
so konfiguriert sind, dass sie mit der inneren und
auReren Druckstruktur (60, 62) der Betatigungsan-
ordnung (31) zusammenpassen.

Kapsel nach einem der Anspriiche 1 bis 10, wobei
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die erste und zweite axiale Aufnahmestruktur (76,
78) so an die innere und aulere Druckstruktur (60,
62) anschlielRen, dass die innere und aulere Druck-
struktur (60, 62) axial durch die erste und zweite axi-
ale Aufnahmestruktur (76, 78) Druck auf die Volu-
men des Dichtmittels (74) austben, wenn die Beta-
tigungsanordnung betatigt wird.

Kapsel nach Anspruch 11, wobei die Volumen des
Dichtmittels (74) der Abdichtungsmodule (33a-33e)
miteinander in Kontakt stehen, wenn sie zusammen-
gesetzt sind, und alle gleichzeitig und gemeinsam
zwischen die innere und duRere Druckstruktur (60,
62) gedrickt werden, wenn die Betatigungsanord-
nung (31) betatigt wird.

Kapsel nach Anspruch 12, wobei die Betatigungsa-
nordnung (31) ein schraubenahnliches Gewindebe-
tatigungselement beinhaltet.

Kapsel nach Anspruch 12 oder 13, wobei die Beta-
tigungsanordnung (31) eine Welle (170) beinhaltet,
die mittig in der Abdichtungseinheit (28) angeordnet
ist.

Kapsel nach einem der Anspriiche 1 bis 14, wobei
die Dichtungsanordnung (32) zur Aufnahme von Ka-
beln mit unterschiedlichen GréRen, Querschnittsfor-
men/Profilen und Anzahlen rekonfiguriert werden
kann.

Revendications

1.

Enceinte (20) comprenant :

un boitier (22) ayant une extrémité (24) qui dé-
finit une ouverture d’unité d’étanchéité (28) ;

une unité d’étanchéité (28) qui s’ajuste dans
ouverture de l'unité d’étanchéité (28), l'unité
d’étanchéité (28) comportant un agencement a
mastic (32) qui définit une pluralité de ports de
cable (30), 'agencement a mastic étant égale-
ment configuré pour fournir un joint périphérique
entre le boitier (22) et I'unité d’étanchéité (28),
unité d’étanchéité (28) comprenant également
un agencement d’actionnement (31) pour com-
primer 'agencement a mastic (32) dans 'ouver-
ture de l'unité d’étanchéité (26), 'agencement
d’actionnement (31) comportant des structures
de compression interne et externe (60, 62) entre
lesquelles est positionné 'agencement a mastic
(32), 'agencement d’actionnement (31) com-
portant un ressort (52) pour appliquer une force
de compression qui provoque une compression
de 'agencement a mastic (32) entre les struc-
tures de compression interne et externe (60, 62)
quand I'agencement d’actionnement (31) est



25

actionné, dans laquelle 'agencement a mastic
(32) comporte une pluralité de modules d’étan-
chéité (33a-33e) dimensionnés chacun pour for-
mer une portion seulement de 'agencement a
mastic actionné par pression (32), les modules
d’étanchéité (33a-33e) pouvant étre installés in-
dividuellement entre les structures de compres-
sion interne et externe (60, 62) et pouvant étre
enlevés individuellement d’entre les structures
de compression interne et externe (60, 62), cha-
que module d’étanchéité (33a-33e) présentant
une longueur axiale totale (L) qui s’étend entre
des premiére et deuxieme extrémités axiales
(70, 72) dumodule d’étanchéité (33a-33e) selon
un axe central (91) du module d’étanchéité (33a-
33e), les modules d’étanchéité (33a-33e) com-
portant chacun un volume de mastic (74) retenu
au moins partiellement entre des premiere et
deuxiéme structures de rétention axiales (76,
78), les premiére et deuxiéme structures de ré-
tention axiales (76, 78) formant les premiére et
deuxiéme extrémités axiales (70, 72) des mo-
dules d’étanchéité (33a-33e), les modules
d’étanchéité (33a-33e) définissant chacun au
moins un des ports de cable (30), les ports de
cable (30) s’étendant axialement a travers les
volumes de mastic (74), les volumes de mastic
(74) comportant des surfaces d’étanchéité de
cable (80) qui s’étendent autour des ports de
cable (30), les volumes de mastic (74) compor-
tant aussi des surfaces de mastic externes ex-
posées (84) qui entourent les périphéries des
modules d’étanchéité (33a-33e) ;

dans laquelle les volumes de mastic (74) des
modules d’étanchéité (33a-33e) comprennent
chacun au moins des premiére etdeuxiéme par-
ties d’étanchéité (74a, 74b) qui peuvent étre sé-
parées pour permettre une insertion de cable
latérale dans les modules d’étanchéité (33a-
33e), et dans laquelle les premiere et deuxiéme
structures de rétention axiales (76, 78) des mo-
dules d’étanchéité (33a-33e) comprennent cha-
cune des premiére et deuxiemes parties de ré-
tention (76a, 76b, 78a, 78b) correspondant aux
premiére etdeuxiéme parties d’étanchéité (74a,
74b) ; et

dans laquelle des portions des surfaces de mas-
tic externes exposées (84) coopérent pour for-
mer le joint périphérique entre le boitier (22) et
'unité de siege (28).

Enceinte selon la revendication 1, dans laquelle
'agencementamastic (32) comprend au moins trois,
quatre, cing ou six des modules d’étanchéité (33a-
33e).

Enceinte selon 'une des revendications 1 et 2, dans
laquelle les premiere et deuxiéme structures de ré-
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tention axiales (76, 78) des modules d’étanchéité de
cable (33a-33e) définissent des ouvertures de struc-
ture de rétention (94) qui s’alignent avec les ports
de cable (30).

Enceinte selon 'une des revendications 1 & 3, dans
laquelle les premiére et deuxiéme structures de ré-
tention axiales (76, 78) sont configurées pour res-
pectivement s’enclencher avec les structures de
compression interne et externe (60, 62) de I'agen-
cement d’actionnement (31).

Enceinte selon 'une des revendications 1 a 4, dans
laquelle les premiére et deuxiéme structures de ré-
tention axiales (76, 78) définissent des réceptacles
(102) pour recevoir des projections correspondantes
(96) pourvues sur les structures de compression in-
terne et externe (60, 62) de 'agencement d’action-
nement (31).

Enceinte selon 'une des revendications 1 a2 5, dans
laquelle des portions d’engagement (96) des struc-
turesde compression interne et externe (60, 62) che-
vauchent les premiére et deuxiéme structures deré-
tention axiales (76, 78) des modules d’étanchéité
(33a-33e).

Enceinte selon 'une des revendications 1 a 6, dans
laquelle les premiére et deuxiéme structures de ré-
tention axiales (76, 78) sont attachées aux volumes
de mastic (74).

Enceinte selon 'une des revendications 1 a 7, dans
laquelle les surfaces d’étanchéité de cable (80) pré-
sentent des premiéres longueurs axiales (L1) qui
s’étendententre les premiére etdeuxiéme structures
de rétention axiales (76, 78), dans laquelle les sur-
faces d’étanchéité externes (84) présentent des
deuxiemes longueurs axiales (L2) qui s’étendent en-
tre les premiére et deuxiéme structures de rétention
axiales (76, 78), et dans laquelle les premiéres lon-
gueurs axiales (L1) sont supérieures aux deuxiemes
longueurs axiales (L2).

Enceinte selon 'une des revendications 1 a 8, dans
laquelle les volumes de mastic (74) comprennent un
gel, et dans laquelle les périphéries des modules
d’étanchéité de cable (33a-33e) entrent en contact
avec le gel de modules d’étanchéité de cable adja-
cents (33a-33e).

Enceinte selon 'une des revendications 1 2 9, dans
laquelle les premiére et deuxiéme structures de ré-
tention axiales (76, 78) sont configurées pour s’ac-
coupler aux structures de compression interne et ex-
terne (60, 62) de 'agencementd’actionnement (31).

Enceinte selon 'une des revendications 12 10, dans
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laquelle les premiere et deuxiéme structures de ré-
tention axiales (76, 78) établissent une interface
avec les structures de compression interne et exter-
ne (60, 62) de telle sorte que les structures de com-
pression interne et externe (60, 62) appliquent une
pression axialement atraversles premiére etdeuxie-
me structures de rétention axiales (76, 78) sur les
volumes de mastic (74) lorsque 'agencement d’ac-
tionnement (31) est actionné.

Enceinte selon la revendication 11, dans laquelle les
volumes de mastic (74) des modules d’étanchéité
(33a-33e) entrent en contact entre eux lorsqu’ils sont
assemblés ensemble et sont tous comprimés simul-
tanément et collectivement entre les structures de
compression interne et externe (60, 62) quand
'agencement d’actionnement (31) est actionné.

Enceinte selon la revendication 12, dans laquelle
'agencement d’actionnement (31) comprend un ac-
tionneur fileté de type vis.

Enceinte selon la revendication 12 ou 13, dans la-
quelle 'agencement d’actionnement (31) comprend
un axe (170) situé de maniére centrale dans l'unité
d’étanchéité (28).

Enceinte selon 'une desrevendications 1 a 14, dans
laquelle lagencement d’étanchéité (32) peut étre re-
configuré pour recevoir des céables différents en
taille, en nombre et en forme/profil de section trans-
versale.
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