Office de la Propriete Canadian CA 2616752 C 2015/03/24

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 61 6 752
Un organisme An agency of

d'Industrie Canada Industry Canada 12 BREVET CANADIEN

CANADIAN PATENT

(13) C

(86) Date de dépét PCT/PCT Filing Date: 2006/07/27 (51) CLInt./Int.Cl. GO2B 6/42 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2007/02/01 G02B 6/44 (2006.01), H02G 3/22 (2006.01)

- _ (72) Inventeurs/Inventors:
(45) Date de delivrance/lssue Date: 2015/03/24 HARRISON. CARL RANDALL. US:

(85) Entree phase nationale/National Entry: 2008/01/25 CLAPP, DONNIE RAY, JR., US:
(86) N° demande PCT/PCT Application No.: US 2006/029740 BLACKWELL, CHOIS ALVEN, JR., US
(87) N° publication PCT/PCT Publication No.: 2007/014385 (73) Proprietaire/Owner:

CORNING CABLE SYSTEMS LLC, US
(74) Agent: GOWLING LAFLEUR HENDERSON LLP

(30) Priorite/Priority: 2005/0//27 (US60/702,965)

(54) Titre : FIXATION D'ETANCHEITE ET DE RETENUE DE CABLES POUR DES FERMETURES DE TELECOMMUNICATIONS
(54) Title: SEALING AND RETAINING CABLE ATTACHMENT FOR TELECOMMUNICATIONS CLOSURES

(57) Abrege/Abstract:
here Is provided a cable attachment for sealing and retaining cables entering an opening of a telecommunications closure. Th

cable attachment includes an adapter body (12) with an opening through which the cable (24) passes; and a grip device (50) ar

grommet device (16) are also located within the opening of the adapter body for strain relieving and sealing, respectively, the cab

e
d
e

passing through the adapter body. The cable attachment further includes a bolt portion (20) that is selectively moveable relative to
the adapter body for applying a force to the grommet device for selectively creating a seal about an outer surface of the cable.

Alternative designs for sealing and/ or strain relieving cables entering a closure are provided.

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
S
N

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




7/014385 A3 0LV A0 O 00 A AR AR

—

O
=

CA 02616752 2008-01-25

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [#

International Bureau

(43) International Publication Date
1 February 2007 (01.02.2007)

(51) International Patent Classification:
GO02B 6/42 (2006.01) HO02G 3/22 (2006.01)

G02B 6/44 (2006.01)
(21) International Application Number:
PCT/US2006/029740
(22) International Filing Date: 27 July 2006 (27.07.2006)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/702,965 27 July 2005 (27.07.2005) US

(71) Applicant (for all designated States except US): CORN-
ING CABLE SYSTEMS LLC [US/US]; 800 17th St.
NW, P.O. Box 489, Hickory, NC 28601 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): HARRISON, C.,
Randall [US/US]; 2058 County Road 4360, Decatur, TX
76234 (US). CLAPP, Donnie, R., Jr. [US/US]; 4900
Waterford, Ft. Worth, TX 76179 (US). BLACKWELL,
Chois, A., Jr. [US/US]; 5344 Colorado Court, North
Richardson, TX 76180 (US).

(74) Agent: ROBERSON, Keith, A.; 800 17th St. NW, P.O.
Box 489, Hickory, NC 28601 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(10) International Publication Number

WO 2007/014385 A3

Al, AU, AZ,BA, BB, BG, BR, BW,BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA,
NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC,
SD, SE, SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, 8Z, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 1,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BE, BJ, CF, CG, CI, CM, GA,

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
15 March 2007

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: SEALING AND RETAINING CABLE ATTACHMENT FOR TELECOMMUNICATIONS CLOSURES

(57) Abstract: There is provided a cable attachment for sealing and retaining cables entering an opening of a telecommunications
& closure. The cable attachment includes an adapter body (12) with an opening through which the cable (24) passes; and a grip device
e\ (50) and grommet device (16) are also located within the opening of the adapter body for strain relieving and sealing, respectively,
the cable passing through the adapter body. The cable attachment further includes a bolt portion (20) that is selectively moveable
relative to the adapter body for applying a force to the grommet device for selectively creating a seal about an outer surface of the
cable. Alternative designs for sealing and/ or strain relieving cables entering a closure are provided.
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SEALING AND RETAINING CABLE ATTACHMENT FOR
TELECOMMUNICATIONS CLOSURES

CROSS REFERENCE TO RELATED APPLICATION
[0001]  The present application claims priority pursuant to 35 U.S.C. 119(e) to U.S.
Provisional Application, Serial No. 60/702,965, entitled “Optisheath Cable Add Kit” and
filed July 27, 2005.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002]  The present invention is related to telecommunications closures, and more
particularly, to apparatus and methods for inserting at least one cable into a

telecommunication closure.

Description of Related Art

[0003]  Telecommunications closures for housing communications equipment are
deployed at various points along the distribution network. Telecommunications closures
are positioned at various locations such as aerially from a utility pole, above ground on a
pedestal, or below ground in a below grade closure. One example of a
telecommunications closure 1s a splice closure configured to be positioned below ground.
Conventional splice closures include components such as splice trays and/or slack hubs to
facilitate the splicing of one or more fiber optic cables. Such splice closures are
preferably watertight to prevent any degradation of the fibers and/or splices due to the
ingress of water and other elements.

[0004)  Telecommunications closures typically include one or more openings defined
in the closure to allow the cables, which are connected, stored, and/or otherwise present
within the closure, to enter and exit the closure. Preferably, the closure provides a
generally sealed environment to protect the connectors, cables, and other hardware stored
within the closure from water, dirt, moisture, infestation, or the like. Conventional

closures typically include grommets that are interchangeable and that provide a variety of
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openings through which one or more cables may pass into the closure. To run a cable
into a closure, a field technician typically removes a plug device (such as a grommet with
no openings), selects a grommet with one or more openings suitable for the cable to pass
through, positions the cable through the grommet, and then places the grommet into the
opening of the closure. One shortfall of this approach 1s that the grommet openings may
not always be optimally sized to seal the cable. Furthermore, the grommets do not
provide any strain relief to the cable entering the closure. Therefore, a need exists for a
cable attachment that conveniently seals and retains a cable entering a

telecommunications closure.

BRIEF SUMMARY OF THE INVENTION
[0005]  The invention addresses the above needs and achieves other advantages by
providing a cable attachment that seals and retains a cable entering a telecommunications
closure through an opening defined in the closure. The cable attachment of the present
invention provides convenient and reliable retention of a cable entering the closure. The
cable attachment of various embodiments of the present invention comprises an adapter
body configured to be positioned adjacent the opening of the closure, such as within the
opening in some embodiments. A grip device is also included n the cable attachment
and is positioned within an opening of the adapter body. A-grommet device is also
positioned within the opening of the adapter body and proximate the grip device. The
grip device, such as a grip washer or set screw in various embodiments of the present
invention, provides an aperture sized to grip at least a portion of the outer surface of the
cable, and the grommet device provides a passageway to allow the cable to traverse the
grommet device in a generally axial direction relative to the cable. The cable attachment
also includes a bolt portion configured to engage the opening of the adapter, such as by
threading in some embodiments of the present invention, to selectively apply a force,
such as a compressive. force, upon the grommet device so that the grommet device
engages the outer surface of the cable. Therefore, the cable attachment of some
embodiments of the present invention seals the cable entry by compressing the grommet
device around the cable and, additionally, the cable attachment retains the cable with the

orip device. Various embodiments of the present invention also comprise a
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telecommunications closure that includes one or more cable attachments, such as the
cable attachment described above.

[0006]  The present invention also comprises methods for conveniently inserting a
cable into a telecommunications closure to seal and retain the cable. One embodiment of
the present invention comprises inserting the cable through the bolt portion, the
passageway of the grommet device, through the aperture of the grip device, and through
the opening of the adapter body. Once the cable is properly positioned in an axial
direction, the bolt device is moved relative to the adapter body to seal and retain the
cable. Still further embodiments of the present invention provide additional apparatuses

and methods for sealing and retaining a cable entering a telecommunications closure.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0007]  Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale and are
meant to be illustrative and not limiting, and wherein:

FIG. 1 is an exploded perspective view of a cable attachment in accordance with
a first embodiment of the present invention, illustrating an optional plug that may be
selectively inserted into the cable attachment;

FIG. 2 is a cross-sectional view of the cable attachment of FIG. 1, illustrating the
cable attachment assembled and retaining the optional plug;

FIG. 3 is an exploded perspective view of the cable attachment of FIG. 1,
illustrating a cable passing through the bolt portion, a flat washer, a grommet device, a
grip device, and an adapter body;

FIG. 4 is a cross-sectional view of the cable attachment of FIG. 1, illustrating the
cable attachment assembled and retaining a cable with a stripped jacket;

FIG. 5 is a side view of the cable attachment of FIG. 1, illustrating the view
window that reveals a stripped jacket that has not been fully inserted;

FIG. 6 is a side view of the cable attachment of FIG. 1, illustrating the view
window that reveals a stripped jacket that has been fully inserted;

FIG. 7 is a perspective view of the cable attachment of FIG. 1, illustrating the
adapter body of the cable attachment;
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FIG. 8 is a perspective view of the cable attachment of FIG. 1, further illustrating
the adapter body of the cable attachment;

FIGS. 9a and 9b are partial perspective views of cable attachments in accordance
with a second embodiment of the present invention installed on different closures,
wherein the tab portions of the adapter bodies are rotationally locked by the protrusions
of the closure;

FIGS. 10a and 10b are a top view and bottom view, respectively, of a grip device
in accordance with a third embodiment of the present invention, 1llustrating a grip device
that comprises a grip washer;

FIG. 11 is a side view of the grip device of FIGS. 10a and 10b positioned on a
cable, illustrating the grip device gripping the cable;

FIG. 12 is a perspective view of the grip device of FIGS. 10a and 10b positioned
on an elliptical jacketed cable, illustrating the grip device gripping the radially extended
portions of the elliptical jacketed cable;

FIG. 13 is a perspective view of the grip device of FIGS. 10a and 10b positioned
on an elliptical jacketed cable, illustrating the grip device not gripping the radially inward
portions of the elliptical jacketed cable;

FIGS. 14a-d are perspective views of a cable attachment in accordance with a
fourth embodiment of the present invention, wherein the grip device comprises a single
flat jacket piercing grip device;

FIGS. 15 a-d are perspective views of a cable attachment in accordance with a
fifth embodiment of the present invention, wherein the grip device comprises a double
flat jacket piercing grip device;

FIGS. 16 a-d are perspective views of a cable attachment in accordance with a
sixth embodiment of the present invention, wherein the grip device comprises a U-shaped
jacket piercing grip device;

FIGS. 17 a-d are perspective views of a cable attachment in accordance with a
seventh embodiment of the present invention, wherein the grip device comprises a single

setscrew;, and
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FIGS. 18 a-d are perspective views of a cable attachment in accordance with a
eighth embodiment of the present invention, wherein the grip device comprises a double

setscrew.

q DETAILED DESCRIPTION OF THE INVENTION
[0008]  The present invention now will be described more fully hereinafter with
reference to the accompanying drawingé, in which some, but not all embodiments of the
invention are shown. Indeed, the invention may be embodied in many different forms
and should not be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided so that this disclosure will satisfy applicable legal
requirements. Although apparatus and methods for sealing and/or strain relieving cables
inserted into telecommunications closures are described and shown in the accompanying
drawings with regard to specific types of cable attachments, it is envisioned that the
functionality of the various apparatus and methods may be applied to any now known or
hereafter devised cable attachment in which it 1s desired to seal and/or strain relieve
cables inserted into telecommunications closures. Like numbers refer to like elements
throughout.
[0009]  With reference to FIGS. 1-18d, cable attachments in accordance with various
embodiment of the present invention are illustrated. The cable attachments of the present
invention may be used with any telecommunications closure for any telecommunications
system, such as copper, fiber optic cable, or other systems. . Furthermore, the cable
attachments of the present invention may be used with any type of closure, including, but
not limited to, network interface devices, network access point closures, pedestals, local
convergence cabinets, aerial closures, splice closures, terminals, and the like, whether
located aerially, above ground, below grade, or in any other fashion. The cable
attachments may be provided individually to be installed 1n pre-existing closures, or the
cable attachments may be provided with the closures either permanently attached or
selectively removable. Furthermore, the cable attachments may be sized to accommodate
any sized cable of any material and/or comprising any number of individual fibers, fiber
arrays, lines, or other signal carriers therein. Further embodiments of the present

invention include cable attachments designed to seal and retain two or more individual
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cables with a single cable attachment. In addition, although the cable attachments of the
embodiments disclosed herein are intended to seal and retain a cable entering a
telecommunications closure, further embodiments of the present are adapted to either seal
a cable or retain a cable as required by the specific performance requirements.

[0010] Turning now to the cable attachment of the embodiment illustrated in FIGS.
1-8, the cable attachment 10 comprises an adapter body 12, a grip device 14, a grommet
device 16, a washer 18, and a bolt portion 20. Also shown in FIGS. 1 and 2 is an
optional plug 22 that is selectively provided to occupy the opening of the cable
attachment when a cable is not inserted in the cable attachment to prevent the ingress of
water, dirt, moisture, infestation, or other undesirable matter into the closure prior to
insertion of a cable. The plug 22 is configured to be inserted into the cable attachment 10
a predetermined axial distance (which is limited by one or more collars shown in FIGS.
1-2) such that the plug is engaged by the grommet device 16 but not the grip device 14,
as insertion of the plug into the grip device could damage the grip device and complicate
removal of the plug.

[0011]  FIGS. 3 and 4 illustrate the cable attachment 10 used with a cable 24 that
includes a jacket 26 that has been stripped to expose the required length of buiffer tube 28
and optical fiber (not shown) within the buffer tube to enable the technician to splice,
connect, or perform other operations on the optical fiber within the closure either before
or after the cable has been sealed and retained by the cable attachment. As described in
more detail below, further embodiments of the present invention include cable
attachments that do not require the cable to be stripped or provide for the cable to be
stripped at any axial location of the cable relative to the cable attachment.

[0012]  The adapter body 12 of the cable attachment 10 of F1GS. 1-8 comprises a
unitary component made of thermoplastic material; however, further embodiments of the
present invention may be made of any number of components and of alternative materials
such as metal to list an additional non-limiting example. The adapter body 12 of FIGS.
1-8 includes a first axial end 30 and a second axial end 32 generally opposed to the first
axial end. The adapter body 12 provides at least one opening 34 sized to allow passage
of at least one cable 24 through the adapter body in a generally axial direction. The
opening 34 of the adapter body 12 may be completely encircled by the adapter body, such
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as with a through hole, or the opening may be partially encircled, such as with a slotted
opening, channel, or the like, to give non-limiting examples of openings through the
adapter body. The adapter body 12 defines a generally cylindrical shape with a
frustoconical first axial end 30, an exterior threaded portion 36, a collar portion 38, and a
hex portion 40; however, further embodiments of the present invention comprise
alternative and/or additional shapes and/or features as suited for the particular closure
and/or cable. The frustoconical first axial end 30 of the adapter body 12 is in part
provided to create a lead-in surface 42, as shown in FIG. 2, to assist in the insertion of a
cable 24 through the adapter body and out the opening of the first axial end of the adapter
body. The frustoconical first axial end 30 also provides an area for the prongs of the grip
device of the illustrated embodiment to move during insertion of the cable 24, as
described in more detail below. The area inside the frustoconical first axial end 30 also
allows portions o1 the cable proximate the stripped jacket, such as strength members
extending from the jacket (described below), to have room to expand and contract based
upon temperature variations. Referring again to the adapter body 12, as shown in FIGS.
1-8, the opening of the first axial end 30 of the adapter body 12 defines a smaller cross-
sectional area relative to the cross-sectional area of the opening of the second axial end
32 of the adapter body.

[0013]  As discussed in more detail below with reference to FIGS. 9a and 9b, the
exterior threaded portion 36 of the adapter body is configured to pass through the opening
of the closure and to be retained by the closure such that an interior portion of the adapter
body at the first axial end of the adapter body is located inside the closure and an exterior
portion at the second axial end of the adapter body is located outside the closure. More
specifically, the first axial end 30 of the adapter body 12 is passed through the opening of
the closure until the closure wall engages the collar portion 38. A retention device (not
shown) that includes internal threading corresponding to the threading of the exterior
threaded portion 1s inserted over the first axial end 30 of the adapter body and threaded
toward the second axial end 32 until the retention device engages the interior of the
closure to selectively retain the adapter body within the opening of the closure. Further
embodiments of the present invention provide alternative structures and/or devices for

retaining the adapter body and/or cable attachment relative to the closure. In addition, the
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illustrated embodiments of the present invention show the cable attachment configured
for positioning within the opening of the closure; however, still further embodiments of
the present invention are configured to position the adapter body and/or other
components of the cable attachment adjacent the opening of the closure with or without
any portion of the cable attachment passing through the opening of the closure. As used
herein, “adjacent” is intended to mean that the adapter body 1s positioned near the
opening and/or within the opening of the closure.

[0014]  The hex portion 40 of the adapter body 12 of the cable attachment 10 of
FIGS. 1-8 is positioned opposite the collar portion 38 from the threaded exterior portion
36. The hex portion 40 is provided on the exterior body 12 to enable a technician to
prevent the adapter body from rotating during insertion and/or rotation of the bolt portion
20 of the illustrated embodiment. The opeﬁing 34 of the adapter body 12 extends from
the axial second end 32 to the first axial end 30 a certain axial distance, and the adapter
body defines a threaded interior portion 44 along the opening 34. Similarly, the bolt
portion 20 defines a threaded exterior portion 46 along an exterior surface of the bolt
portion that corresponds to the threaded interior portion 44 of the opening of the adapter
body 12, such that the bolt portion can be selectively threaded into the adapter body. The
hex portion 40 of the adapter body 12 may be clamped with a wrench by the technician
while the technician threads the bolt portion 20 into the opening 34 of the adapter body
12 to keep the adapter body from unintentionally rotating. Further embodiments of the
present invention provide alternative devices on the exterior and/or interior of the adapter
body and/or bolt portion to allow a technician to conveniently move the bolt portion
relative to the adapter body. Still further embodiments provide alternative shapes and/or
features to enable the bolt portion and adapter body to be moved relative to one another
and retained relative to one another.

[0015]  Turning now to the grip device 14 of the cable attachment 10 of FIGS. 1-4
and 10a-13, the grip device includes at least one aperture 48 sized to grip at least a
portion of an outer surface of the cable 24. The aperture 48 of the érip device may be
completely closed, such as a through hole, or partially enclosed, such as a slotted
opening, channel, or the like, to give non-limiting examples of grip device apertures. The

grip device 14 of FIGS. 1-4 and 10a-13 comprises a grip washer, wherein the or1p
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washer further comprises at least one prong 50 for engaging the at least a portion of an
outer surface of the cable 24. The grip washer of the cable attachment 10 of FIGS. 1-10
is configured to automatically grip the outer surface of the cable 24, such that the grip
device 14 does not require a compressive, or other, force from the other portions of the
cable attachment in order to grip the cable. Further embodiments of the cable attachment
of the present invention comprise grip devices that may or may not automatically grip the
cable. As shown in FIGS. 1-4 and 10a-13, the grip device 14 includes a plurality of
generally radial slits extending from the aperture 48 a certain distance toward the
perimeter of the grip device. The prongs S0 of the grip device 14 are defined between the
generally radial slits. The prongs 50 also include an angled portion 52, such that a
radially inward portion of the prongs are angled in one axial direction. Therefore, the
angled portions 52 of the prongs 50 provide for easy insertion of a cable 24 through the
aperture 48; however, the angled portions of the prongs grip at least a portion of an outer
surface of the cable to prevent the cable from being removed from the grip device in an
opposite direction from which it was inserted. For the embodiment of the present
invention illustrated in FIGS. 1-4 and 10a-13, the grip device 14 is sized to allow
insertion of the cable 24 through the aperture 48 with one to five pounds of force in an
axial direction; however, removal of the cable from the aperture of the grip device
requires approximately fifty pounds or more of force in an opposite axial direction.
Therefore, the grip device 14 retains the cable 24 inserted into the cable attachment and
provides strain relief such that once the cable has been properly installed in the cable

attachment and the one or more fibers connected within the closure, an axial force

- exerted on the cable external to the closure will be distributed through the cable

attachment to minimize and/or prevent damage to the one or more fiber connections
within the closure. Further embodiments of the present invention provide alternative
designs for the grip washer illustrated in FIGS. 1-4 and 10a-13, while still further
embodiments provide alternative grip devices, such as the grip devices of FIGS. 15a-
18d, to provide a number of non-limiting examples.

[0016] Some embodiments of the cable attachment and closure of the present
invention are configured to be used with grounded cables. The cable inserted into the

cable attachment and closure may comprise a metallic armor, a metallic strength member,
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or other component that defines a ground. The cable attachment is configured to pierce
the jacket of the cable such that an electrically conductable portion of the cable
attachment electrically engages the armor or strength member of the cable to thereby
ground the cable attachment. Furthermore, the cable attachment of some embodiments of
the present invention comprise electrically conductable leads that electrically join the
cable ground to the closure to thereby ground the closure. One non-limiting example of a
grounded cable attachment comprises a grip device that pierces the jacket a sufficient
amount to electrically contact the armor and/or strength member to thereby ground the
orip device. The grounded grip device is further connected to an electrical conductor,
such as a conductor extending radially through the adapter body to provide one non-
limiting example, that is in electrical communication with at least part of the closure.
Still further embodiments of the present invention comprise alternative devices and
configurations to groundfthe cable attachment and closure when grounded cables are
provided.

[0017]  The grip device 14 of FIGS. 1-4 and 10a-13 1s configured to be inserted into
the opening 34 of the adapter body 12, and is inserted with the prongs 52 angled toward
the first axial end 30 of the adapter body 12 for the embodiment of FIGS. 1-8 (to insert
the grip device with the prongs in the opposite direction would prevent the cable from
passing through, and being engaged by, the grip device); however, further embodiments
may orient the grip device in an alternative direction. Opposite the first axial end 30 of
the grip device 14 1s provided a grommet device 16 within the opening of the adapter
body proximate the grip device. The grommet device 16 of FIGS. 1-8 defines a
generally cylindrical shape with a passageway therethrough to allow the cable to traverse
the grommet device 1n a generally axial direction. As used herein, “traverse” means that
the cable passes through and/or around the grommet device.

[0018]  The grommet device 16 of FIGS. 1-8 comprises an elastomeric material,
examples include but are not limited to silicone materials, neoprene materials, and
ethylene propylene diene monomer (EPDM), that is easily deformable relative to the
thermoplastic material of the adapter body and bolt portion and to the metal of the grip
device 14; however, further embodiments of the cable attachment provide grommet

devices of alternative material. The grommet device 16 is intended to change shape
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when exposed to forces, such as compressive forces in the illustrated embodiment. For
the grommet device 16 of FIGS. 1-8, as axtally compressive forces are exerted upon the
grommet device as the bolt portion 20 is threaded into the adapter body 12, the diameter
of the passageway 54 is reduced such that the grommet device engages the outer surface
of the cable 24. The cable attachment 10 of FIGS. 1-8 is preferably configured to
provide a sealing engagement of the grommet device 16 about the outer surface of the
cable 24, such that water, moisture, dirt, infestation, and/or other undesirable material are
not able to enter the closure through the cable attachment. Additional embodiments of
the present invention provide alternative grommet devices of different shapes, materials,
and/or sizes such that one or more forces exerted upon the grommet device enables the
grommet device to partially or completely provide a seal about an outer surface of a
cable.

[0019] The grommet device of various embodiments of the présent invention
comprises one or more keyed portions along an exterior wall of the grommet that engages
the opening of the adapter body. The opening of the adapter body also includes one.or
more keyed slots adapted to receive the keyed portions, such that the grommet device can
be rotationally retained within the adapter body. Furthermore, the grommet device of
such embodiments of the cable attachment includes a passageway that defines a cross-
section, such as elliptical to provide one non-limiting example, that is adapted to receive
a cable that defines a corresponding cross-section. Because the grommet is rotationally
fixed relative to the adapter body and the adapter body 1s rotationally fixed relative to the
closure in some embodiments of the invention (see discussion of FIGS. 9a and 9b
below), cables having non-circular cross-sections can be inserted into the cable
attachments in a preferred orientation such that the portions of the one or more cables
exterior to the closure can be conveniently routed 1n a desired direction 0 minimize
damage to the fibers or minimize stresses created on the cable when bending. Further ;
embodiments of the present invention comprise alternative features and configurations to
provide convenient routing of the cables exterior to the closure.

[0020]  The washer 18 is provided in the embodiment of FIGS. 1-8 to provide
protection for the grommet device 16 from wear on the axial surface that engages the bolt

portion 20. Additional embodiments of the present invention provide alternative devices
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to protect the grommet device and/or provide grommet devices that do not need
protection. Further embodiments of the present invention may provide on the bolt
portion a surface of a particular shape, material, or texture for minimizing damage to the
grommet device. Still further embodiments of the present embodiment may omit the
washer and other components for protection of the grommet device.

[0021]  The bolt portion 20 of the cable attachment 10 of FIGS. 1-4 comprises a
unitary component made of thermoplastic material, preferably the same material as used
in the adapter body 12; however, further embodiments of the present invention may be
made of alternative materials such as metal to list an additional non-limiting example.
Although the bolt portion 20 of FIGS. 1-4 1s generally shaped similar to a conventional
bolt, bolt portions of further embodiments of the present invention comprise shapes and
features that do not necessarily resemble a bolt portion. The bolt portion of the present
invention 1s any component that is selectively moveable, relative to the adapter body, to
provide a force on the grommet device regardless of shape, size, location or orientation of
the cable relative to the bolt portion, or any other feature of the bolt portion. Turning
again to the bolt portion 20 of FIGS. 1-4, the bolt portion comprises a through hole that
defines an axis that 1s generally aligned with an axis of the grommet device; however
further embodiments of the bolt portion comprise through holes of any shape and
orientation or no through hole at all. In addition, the bolt portion 20 1s configured to
engage the adapter body 12, such as by threading the bolt portion into the opening 34 of
the adapter body to describe one non-limiting example of engagement between the bolt
portion and adapter body. The bolt portion 20 preferably has a collar 56 at an axial end
of the threaded exterior portion 46, which preferably limits the distance that the bolt
portion may be threaded into the adapter body 12. Further embodiments of the cable
attachment of the present invention comprise bolt portions with removable washers or
other devices for selectively adjusting the amount of travel the bolt portion may make
relative to the adapter body.

[0022]  Returning again to the bolt portion 20 of the cable attachment 10 of FIGS. 1-
4, by threading the bolt portion into the opening 34 of the adapter body 12, the bolt
portion selectively applies a force upon the grommet device 16 (through the washer 18)
such that the grommet device engages the outer surface of the cable 24. The bolt portion

12
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20 of FIGS. 1-4 applies a compressive force upon the grommet device 16 to cause the
inner diameter of the grommet device to decrease and create a seal about the outer
surface of the cable; however, further embodiments of the present invention provide
alternative bolt portions that define alternative engagements with the adapter body to
provide different forces upon the grommet device in order to cause the grommet device to
engage the outer surface of the cable.

[0023]  To install the cable attachment 10 of FIGS. 1-8, if the cable attachment 1s not
already positioned within the opening of the closure, the technician preferably accesses
the closure to remove any component that may be occupying or obstructing the opening
of the closure, such as a grommet. The technician axially inserts the adapter body (which
may or may not be attached to the other portions of the cable attachment) from outside
the closure until the collar portion engages the exterior wall of the closure proximate the
opening. The technician then threads on the retention device (not shown) on the interior
portion of the adapter body until the adapter body is axially secured in the opening of the
closure. If the cable attachment includes the grip device, grommet device, and bolt
portion when installed in the closure, the technician rotates the bolt portion away from
the adapter body such that the passageway of the grommet device is opened suificiently
for a cable to pass therethrough. If a plug 22 is provided in the cable attachment 10, it

 may be removed from the cable attachment once the passageway has been sufficiently

opened, and the plug may be discarded or saved for subsequent use. The technician then
feeds the cable 24 through the cable assembly 10, such as is shown in FIGS. 3 and 4 until
the cable defines the desired axial position, e.g., the amount of cable fed into the closure
is a sufficient amount to enable the technician to perform the necessary fiber optic joining
operation, such as splicing and/or connectorizing. Alternatively, if only the adapter body
is installed in the closure, the technician may feed the cable axially through the bolt
portion, the washer 18 (if desired), the grommet device 16, the grip device 14, and then
through the adapter body and then insert the grip device, grommet device, washer, and
bolt portion in the opening of the adapter body and then thread the bolt portion into the
adapter body to define the ass“embled cable attachment. Further embodiments of the
present invention comprise alternative and/or additional procedures for installing the

cable attachment in the closure and/or passing the cable through the cable attachment.
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[0024]  As mentioned earlier, the cable attachment 10 may be used with cables 24 that
that include a jacket 26 (and other components such as strength members to list one
example) about one or more buffer tubes 28, such that the jacket may be selectively
stripped from the buffer tube at a desired axial position, such as 1s illustrated in FIG. 3.
Alternative embodiments of the present invention include cable attachments for use with
non-stripped cables. However, the cable attachment 10 of the embodiment illustrated in
FIGS. 1-8 is configured to accept stripped cables 24 as the opening of the first axial end
30 of the adapter body 12 is sized to allow passage of only the buffer tube 28 of the cable.
Because the technician will be inserting a stripped cable 24, the technician should ensure
that the grip device 14 has gripped at least a portion of the outer surface of the jacket 26
of the cable, as the buffer tube 28 defines a diameter too small to be gripped by the
prongs 50 of the grip device. In order for the technician to be able to visually veritfy that
the cable 24 has been axially inserted into the cable attachment 10 a sufficient length, one
or more windows 60 are provided within the first axial end 30, such that a portion of the
at least one opening of the adapter body is visible from a generally radial direction
relative to an axis of the at least one opening of the adapter body. More specifically, the
windows 60 are located between the opening of the first axial end 30 of the adapter body
12 and the fully installed grip device 14 so that the technician may be able to see that the
jacket 26 of the cable 24 has passed through the grip device such that the cable 1s
adequately retained and/or strain relieved by the cable attachment. FIG. § illustrates an
installed cable in which only the buffer tube 28 is visible through the window 60, thus
indicating to the technician that the cable 24 should be inserted axially further into the
cable attachment as the grip device 14 may not be engaging the outer surface of the cable.
FIG. 6 illustrates a properly installed cable 24 in which the technician can verify that the
jacket 26 has passed through the grip device 14 a sufficient axial length to provide the
desired retention and/or strain relief. Further embodiments of the present invention
provide alternative devices and/or features to enable a technician to ensure that the cable
1s properly installed in the cable attachment.

[0025]  Turning now to the adapter body 12 of FIGS. 7 and 8, the adapter body 12
includes a tab portion 62 defined on an exterior surface of the adapter body, such that the
tab portion rotationally fixes the adapter body relative to the closure, which 1s particularly

14
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helpful when the technician is threading the retention device (not shown) to axially
secure the adapter body to the closure, as shown if FIGS. 9a and 9b, and when the
technician 1s rotating the bolt portion 20 relative to the adapter body to selectively apply
and remove forces on the grommet device 16. The tab portion 62 of the illustrated
5 embodiment comprises slot into which a protrusion on the closure engages to prevent

rotation of the adapter body relative to the closure. Alternative embodiments of the
present invention comprise alternative tab portions configured to rotationally fix the
adapter body relative to the closure. |
[0026]  Two closures 64 of slightly different designs are illustrated in FIGS. 9a and

10 9b, wherein each closure has eight openings that have cable attachments 10 positioned
adjacent thereto, or more specifically, positioned within the openings. The cable
attachments 10 are 1llustrated without cables 24 or plugs 22 inserted therein. The cable
attachments of FIGS. 9a and 9b are fully installed such that the tab portion 62 of each
adapter body 12 engages a protrusion 66 of the closure 64, such that each adapter body is

15 rotationally tixed relative to the closure. Further embodiments of the present invention
comprise closures having at least one opening and/or defining alternative protrusions
configured to rotationally fix adapter bodies installed proﬁhnate thereto.
[0027]  Turning now to FIGS. 10a-13 the grip device 14 is shown from a number of
vantage points to illustrate the grip provided by the prongs 50 of the grip device. Asthe

20 jacket 26 of the cable 24 defines an elliptical cross-section, only four of the eight prongs
50 of the grip device 14 grip the outer surface of the cable; however, enough grip is
provided by the four prongs of the grip device to ﬁrovide the desired retention and/or
strain relief for the embodiment shown in FIGS. 1-13. Further embodiments of the
present invention comprise alternative grip devices adapted for specific cable cross-

25 sections and/or alternative designs for gripping the cable.
[0028]  Additional embodiments of the present invention are provided in FIGS. 14a-
18d, wherein alternative cable attachments 110-510 are illustrated. The cable attachment
110 of FIGS. 14a-14d includes a jacket piercing grip device 114, which may also be
known as an insulation displacement contact (“IDC”). The grommet device 116, which

30 may or may not provide a sealing engagement with the outer surface of the cable, is

axially positioned along the cable 124. The grommet device 116 of the embodiment of
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FIGS. 14a-14d is a retainer insert and does not provide a sealing engagement with the
outer surface of the cable 124; however, a seal is provided by the cable attachment 110
with a heat shrink portion, as discussed below. One or more jacket piercing grip devices
114 are 1nserted into one or more generally radially oriented slots until the grip devices
5 pierce the jacket of the cable 124 and preferably engage the strength members of the

cable to improve the retention and/or strain relief of the cable attachment 110. The
technician may need to use pliers or other equipment to fully engage the grip device 114
with the cable 124 to grip the cable. A bolt portion 120, which comprises a retainer body
in the embodiment of FIGS. 14a-14d, 1s then axially advanced to generally enclose the

10 grommet device 116. The bolt portion 120 of FIGS. 14a-14d preferably includes a heat
shrink portion that may be shrunk once the bolt portion is in posiﬁon to provide a seal for
the cable attachment 110. The cable attachment 110 of FIG. 14¢ may then be inserted .'
into the adapter body 112 which is preferably positioned adjacent the opening of the
closure. The bolt portion 120 may include a threaded portion to engage the adapter body

15 or other features to selectively engage the adapter body. One non-limiting example of
teatures for selective engagement of the bolt portion and adapter body includes a bolt
portion and adapter body configured to replicate the OPTITAP™™ connectors available
from Corning Cable Systems LLC of Hickory, NC.
[0029]  Turning now to the cable attachment 210 of FIGS. 15a-15d, the cable

20 attachment 210 1s comparable to the cable attachment 110 of FIGS. 14a-14d but with the
addition of an extra set of jacket piercing grip devices 214. Similarly, the cable
attachment 310 of FIGS. 16a-16d is similar to the cable attachment 110 of FIGS. 14a-
14d but the cable attachment 310 includes the jacket piercing grip devices 314 that define
a U-shaped design such that a single grip device 314 is capable of gripping the outer

25 surface of the cable in at least two locations. The cable attachment 410 of FIGS. 17a-
17d 1s also similar to the cable attachment 110 of FIGS. 14a-14d; however the grip
device 414 comprises a single set screw that is threaded into the grommet device 416 to
grip the outer surface of the cable 424. Likewise, the cable attachment 510 of FIGS.
18a-18d comprises a grip device 514 of two set screws for gripping the outer surface of

30 the cable 524. Still further embodiments of the present Invention comprise alternative

grip devices and other components of the cable attachment and closure.
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[0030] Many modifications and other embodiments of the invention set forth herein
will come to mind to one skilled in the art to which the invention pertains having the
benefit of the teachings presented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the invention 1s not to be limited to the
specific embodiments disclosed and that modifications and other embodiments are
intended to be included within the scope of the appended claims. It is intended that the
present invention cover the modifications and variations of this invention provided they
come within the scope of the appended claims and their equivalents. Although specific
terms are employed herein, they are used in a generic and descriptive sense only and not

for purposes of limitation.
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THAT WHICH IS CLAIMED:

1. A cable attachment for sealing and retaining a cable entering a telecommunications
closure through an opening defined in the closure, the cable attachment comprising;:

an adapter body configured for positioning adjacent the opening of the closure,
wherein the adapter body defines a first axial end and a second axial end generally opposed
to the first axial end, and wherein the adapter body provides at least one opening sized to
allow passage of at least one cable;

a grip device provided within the at least one opening of the adapter body, wherein

the grip device defines an aperture sized to grip at least a portion of an outer surface of the

cable;

a grommet device provided within the at least one opening of the adapter body and
proximate the grip device, wherein the grommet device defines a passageway to allow the
cable to traverse the grommet device in a generally axial direction relative to the cable; and

a bolt portion configured to engage the adapter body, wherein the bolt portion 1s
adapted to selectively apply a force upon the grommet device such that the grommet device
engages the outer surface of the cable, wherein

said first axial end of the adapter body comprises at least one window, such that a
portion of the at least one opening of the adapter body is visible from a generally radial

direction relative to an axis of the at least one opening of the adapter body, wherein the or
each window is located such as to allow verification that an unstripped portion of the cable

has passed through the grip device to provide a desired retention and/or strain relief.

2. A cable attachment according to Claim 1, wherein the at least one opening of the

adapter body is sized to allow passage of at least one fiber optic cable.

3. A cable attachment according to Claim 1, wherein the adapter body defines an
interior portion at a first axial end and an exterior portion at a second axial end generally
opposed to the first axial end, wherein the adapter body is configured to pass through the

opening of the closure and to be retained by the closure such that the interior portion of the
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adapter body is located inside the closure and the exterior portion of the adapter body is

located outside the closure.

4, A cable attachment according to Claim 3, wherein the at least one opening of the
adapter body defines a smaller cross-sectional area at the first axial end relative to the cross-

sectional area of the at least one opening at the second axial end.
. A cable attachment according to Claim 1, wherein said grip device comprises a grip.

0. A cable attachment according to Claim 1, wherein the grip device comprises at least

one set sCrew.

7. A cable attachment according to Claim 1, wherein the grip device comprises at least

one prong for engaging at least a portion of the outer surface of the cable.

8. A cable attachment according to Claim 1, wherein passageway of the grommet

device comprises a through hole defining an axis that is generally aligned with an axis of the

adapter body.

9. A cable attachment according to Claim 1, wherein the passageway of the grommet
device defines a non-circular cross-section, and wherein the grommet device comprises a

keyed portion such that the grommet device may be selectively oriented relative to the

adapter body.

10. A cable attachment according to Claim 1, further comprising a plug that is
selectively retained by at least the grommet device to seal the cable attachment prior to entry

of the cable into the closure.

11. A cable attachment according to Claim 1, wherein the adapter body includes at least
one tab portion defined on an exterior surface of the adapter body such that the tab portion

rotationally fixes the adapter body relative to the closure.
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12. A cable attachment according to Claim 1, wherein the adapter body defines a
threaded interior portion and the bolt portion defines a threaded exterior portion such that

the bolt portion can be selectively threaded into the adapter body.

13. A telecommunications device comprising:
a closure defining at least one opening;
a cable attachment according to one of the claims 1 to 12,
wherein the cable attachment is adapted to seal and retain a cable entering the

closure through the at least one opening defined in the closure.

14. A method of inserting a cable into a telecommunications closure through a cable
attachment according to one of the claims 1 to 12, comprising:

inserting the cable through the bolt portion, the passageway of the grommet device,
the aperture of the grip device, and an opening of an adapter body;

moving the bolt portion of the cable attachment relative to the adapter body of the
cable attachment;

visibly verifying trough the or each window in the adapter body that an unstripped
portion of the cable has passed through the grip device to provide a desired retention and/or

strain relief.

15. A method according to Claim 14, further comprising:

stripping at least an outer portion of the cable prior to inserting the cable to define a
stripped portion of the cable and an unstripped portion of the cable, such that only the
stripped portion of the cable is inserted through an opening of the adapter body when the
cable is inserted through the bolt portion, the passageway of the grommet device, the
aperture of the grip device, and the opening of the adapter body.

16. A method according to Claim 14, further comprising:

removing a plug from the cable attachment prior to inserting the cable.

20
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