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CABLE STRAIN RELIEF CLAMPING DEVICES AND METHODS FOR
USING THE SAME

RELATED APPLICATION(S)
[0001] The present application claims the benefit of U.S. Provisional Patent Application
No. 61/449,872, filed March 7, 2011, the disclosure of which is hereby incorporated herein

by reference in its entirety.

BACKGROUND OF THE INVENTION
[0002] It is to be appreciated that any discussion of documents, devices, acts or
knowledge in this specification is included to explain the context of the present invention.
Further, the discussion throughout this specification comes about due to the realisation of the
inventor and/or the identification of certain related art problems by the inventor. Moreover,
any discussion of material such as documents, devices, acts or knowledge in this specification
is included to explain the context of the invention in terms of the inventor’s knowledge and
experience and, accordingly, any such discussion should not be taken as an admission that
any of the material forms part of the prior art base or the common general knowledge in the
relevant art in Australia, or elsewhere, on or before the priority date of the disclosure and
claims herein.
[0003] The present invention relates to communication cable systems and, more
particularly, to optical fiber clamping systems and methods for clamping optical fibers with
the same.
[0004] An extensive infrastructure supporting telecommunication has been developed,
traditionally based upon copper wire connections between individual subscribers and
telecommunications company network distribution points. More recently, much of the
telecommunications network infrastructure is being extended or replaced with an optical fiber
based communications network infrastructure. The carrying capacity and communication
rate capabilities of such equipment may exceed that provided by conventional copper wired
systems.
[0005] As such, fiber optic cables are widely used for telecommunications applications
where high information capacity, noise immunity and other advantages of optical fibers may

be exploited. Fiber cable architectures are emerging for connecting homes and/or business
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establishments, via optical fibers, to a central location. A trunk or main cable may be routed,
for example, through a housing subdivision and small fiber count "drop cables" may be
spliced to the main cable at predetermined spaced apart locations.

[0006] A typical main cable may be installed underground and have multiple drop cables
connected thereto, each of a fifty feet or more. Each of the drop cables, in turn, may be
routed to an optical network unit (ONU) serving several homes. Information may then be
transmitted optically to the ONU, and into the home, via conventional copper cable
technology, although it also has been proposed to extend optical fiber all the way to the home
rather than just to the ONU. Thus, the drop cables may serve groups of users, although other
architectures may also employ a main cable and one or more drop cables connected thereto.
[0007] In addition to the optical fibers, a typical fiber optic cable may include cable
jacketing material, cable strength members and fiber containment tubes. These three basic
elements sometimes have different properties, such as different hardnesses, different
stiffnesses, and different coefficients of thermal expansion. It may be desirable in many
situations to limit or even prevent the cable jacketing and the cable strength members from
axial displacement relative to one another, and/or relative to a cable enclosure or other device
attached to the cable. A typical situation in which the securing is desired is where an opening
has been made in the fiber optic cable for accessing the internal optical fibers, and where a
splice enclosure may be installed.

[0008] In some existing systems, the securing of an accessed portion of a fiber optic cable
may be achieved by first removing the cable outer jacket in order to expose some length of
the strength members of the cable. The securing of the outer cable jacket is typically
achieved by mechanically securing the outer cable jacket to a substrate at a location where
the cable jacket is intact, i.e., outside of the region of the cable jacket that has been removed.
This generally allows a circumferential clamp, such as a hose clamp or the like, to be
tightened around the intact outer cable jacket, and then the clamp is attached to a substrate.
In some cases, the clamp may be tightened around the full cable jacket and an extending
element of the substrate so as to secure the cable outer jacket to the substrate. The cable
strength element(s) are typically clamped in another clamp device, which is also attached to
the substrate. This clamping may be achieved by various arrangements of screw actuated
clamps and the like in order to bind down on and exert high forces upon the generally more
rigid and harder strength member material. Thus, in combination, the clamping of the intact

outer cable sheath to the substrate, and the clamping of the protruding exposed strength
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member(s) to the substrate can limit or even prevent displacement between the two, and can

also serve as a means to jointly anchor the two to a device, such as a splice closure.

SUMMARY OF THE INVENTION
[0009] It is an object of the invention in accordance with embodiments described herein
to overcome or alleviate at least one of the above noted drawbacks of related art systems or to
at least provide a useful alternative to related art systems.
[0010] According to some embodiments of the present invention, a clamping device for
connecting a cable to a strain relief member includes a housing having a retention member
extending therefrom. The retention member is configured to be inserted in a mating opening
in the strain relief member and to be secured thereto. A connector is configured to connect
the cable to the housing.
[0011] In other embodiments, the retention member includes a first retention member at a
first longitudinal end of the housing and a second retention member at an opposite second
longitudinal end of the housing, each of which is configured to be inserted in a corresponding
mating opening in the strain relief member. The retention members include "T" shaped legs
extending from a bottom surface of the housing. The mating openings in the strain relief
member include a wide portion configured to receive the "T" shaped legs and a narrow
portion extending longitudinally from the wide portion configured to limit movement of the
"T" shaped legs from the mating openings when the "T" shaped legs are slid therein.
[0012] In further embodiments, the housing includes a forward section, a rear section and
a gripper receiving section therebetween. The connector includes a cable gripper including a
frame configured to be received in the gripper receiving section and a pair of gripper arms
extending from respective sides of the frame and defining a cable receiving slot therebetween
configured to receive the cable through an open upper end of the slot and secure the cable in
the slot. The cable may be a flat drop cable and the housing may include a channel extending
longitudinally therethrough having a width substantially similar to a width of the drop cable.
The frame may include a curved segment or teeth on the sidewalls thereof that provide a
retention force to retain the cable gripper in the gripper receiving section when inserted
therein.
[0013] In other embodiments, the channel includes a first section in the rear section of the
housing having an open end configured to allow optical fibers from the cable to pass

therethrough and a second section in the rear of the housing including a rear wall configured
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to limit contact of a strength member from the cable contacting the optical fibers. The
clamping device may further include a wrap around connector that couples the cable to the
forward section of the housing and the forward section of the housing may include a
receiving groove configured to receive the wrap around connector.

[0014] In yet further embodiments, the cable is a round cable and the housing includes a
longitudinally extending channel therein that is a curved channel sized to correspond to an
outer diameter of the cable. The connector includes a clamping plate configured to connect a
strength member in the cable to the housing at a segment of the cable with an outer jacket of
the cable removed to expose the strength member and an attachment member that attaches the
clamping plate to a clamping section of the housing.

[0015] In other embodiments, an enclosure for enclosing splices between optical fibers of
optical fiber cables includes a housing defining a splice chamber. A main cable strain relief
module in the housing is configured to receive a main cable passing into the splice chamber
and to secure the main cable to the housing. A strain relief member in the closure includes a
plurality of openings arranged on a surface thereof and a clamping device is mounted on the
surface of the strain relief member. The clamping device includes a clamp housing having a
retention member extending therefrom. The retention member is configured to be inserted in
one of the openings in the strain relief member and to be secured thereto. A connector is
configured to connect the cable to the housing.

[0016] In further embodiments, the strain relief member further includes a retention
finger associated with the corresponding pair of the openings that limits movement of the
clamping device relative to the strain relief member when the "T" shaped legs are slid into the
narrow portions of the corresponding pair of openings. The strain relief member may include
an access opening that provides access to the retention finger to allow movement of the
clamping device relative to the strain relief member.

[0017] In other embodiments, the enclosure includes a second clamping device having a
second clamp housing and a second connector. The strain relief member includes a second
corresponding pair of the openings having a substantially same size and spacing therebetween
as the first corresponding pair of the openings. The first clamping device is configured to
secure a flat drop cable and the second clamping device is configured to secure a round cable.
[0018] In yet further embodiments, a kit for securing cables to an enclosure includes a
strain relief plate including a plurality of openings arranged on a surface thereof. The kit

further includes a first clamping device including a first housing having a retention member



29 Sep 2015

2012225855

P00320AU

extending therefrom. The retention member is configured to be inserted in one of the
openings in the strain relief plate and to be secured thereto. A first connector of the first
clamping device is configured to connect the cable to the first housing. The kit further
includes a second clamping device. The second clamping device includes a second housing
having a retention member extending therefrom. The retention member is configured to be
inserted in one of the openings in the strain relief plate and to be secured thereto. The second
clamping device further includes a second connector configured to connect the cable to the
first housing. The first clamping device is configured to clamp a flat drop cable and the
second clamping device is configured to clamp a round cable. The strain relief plate may be
configured to be removably mounted in an enclosure for enclosing splices between optical
fibers of optical fiber cables.

In other embodiments, a method of coupling a cable to an enclosure includes
attaching the cable to a housing of a clamping device, the housing having a retention member
extending therefrom. The retention member is configured to be inserted in a mating opening
in a strain relief member and to be secured thereto. The retention member is then inserted
into the mating opening of the stain relief plate with the cable attached thereto to attach the
clamping device to the strain relief plate. The strain relief plate is configured to be attached

to the enclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019] The accompanying drawings, which are incorporated in and constitute a part of
the specification, illustrate some embodiments of the invention and, together with the
description, serve to explain principles of the invention.
[0020] Figure 1A is a perspective view of a clamping device for a fiber optic cable
according to some embodiments of the present invention.
[0021] Figure 1B is an exploded perspective view of the clamping device of Figure 1A.
[0022] Figure 1C is a side view of the housing of the clamping device of Figure 1.
[0023] Figure 1D is a top view of the gripper arm of the clamping device of Figure 1.
[0024] Figure 2A is a perspective view of a clamping device for a fiber optic cable
according to further embodiments of the present invention.
[0025] Figure 2B is an exploded perspective view of the clamping device of Figure 2 A.
[0026] Figure 3A is a perspective view of a clamping device assembly for a fiber optic

cable according to some embodiments of the present invention.
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[0027] Figure 3B is an exploded perspective view of the clamping device assembly of
Figure 3A.

[0028] Figure 3C is an exploded perspective view of the clamping device assembly of
Figure 3A.

[0029] Figure 4A is a partially exploded perspective partial view of a closure including
the clamping device assembly of Figure 3A according to some embodiments of the present
invention.

[0030] Figure 4B is a perspective view of the closure of Figure 4A with the strain relief
plate installed in the closure.

[0031] Figure 4C is a perspective view of the closure of Figure 4A with the strain relief
plate installed in the closure and an endplate in place on the closure.

[0032] Figure SA is a perspective view of a main cable strain relief of the closure of
Figure 4A with the strain relief plate attached thereto according to some embodiments of the
present invention.

[0033] Figure 5B is an exploded perspective view of the main cable strain relief with the
strain relief plate attached thereto of Figure 5A.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0034] The present invention now will be described more fully hereinafter with reference
to the accompanying drawings, in which illustrative embodiments of the invention are shown.
In the drawings, the relative sizes of regions or features may be exaggerated for clarity. This
invention may, however, 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 be thorough and complete, and will fully convey the scope of the
invention to those skilled in the art.

[0035] It will be understood that, although the terms first, second, etc. may be used herein
to describe various elements, components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be limited by these terms. These
terms are only used to distinguish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, component, region, layer or section
discussed below could be termed a second element, component, region, layer or section
without departing from the teachings of the present invention. Like numbers refer to like
elements throughout the description.

[0036] Spatially relative terms, such as "beneath”, "below", "lower", "above", "upper”
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and the like, may be used herein for ease of description to describe one element or feature's
relationship to another element(s) or feature(s) as illustrated in the figures. It will be
understood that the spatially relative terms are intended to encompass different orientations of
the device in use or operation in addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, elements described as "below" or
"beneath" other elements or features would then be oriented "above" the other elements or
features. Thus, the exemplary term "below" can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90° or at other orientations) and the
spatially relative descriptors used herein interpreted accordingly.

[0037] As used herein, the singular forms "a", "an" and "the" are intended to include the

plural forms as well, unless expressly stated otherwise. It will be further understood that the

terms "includes," "comprises,” "including" and/or "comprising,” when used in this
specification, specify the presence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof. It will be
understood that when an element is referred to as being "connected" or "coupled" to another
element, it can be directly connected or coupled to the other element or intervening elements
may be present. As used herein, the term "and/or" includes any and all combinations of one
or more of the associated listed items.

[0038] Unless otherwise defined, all terms (including technical and scientific terms) used
herein have the same meaning as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood that terms, such as those defined
in commonly used dictionaries, should be interpreted as having a meaning that is consistent
with their meaning in the context of this specification and the relevant art and will not be
interpreted in an idealized or overly formal sense unless expressly so defined herein.

[0039] The description below references enclosing a portion of a fiber optic cable to a
closure device and securing the closure device with respect to the cable portion. The
referenced fiber optic cables may include multiple optical fiber ribbons, a buffer tube,
strength members, a jacket and a metal shield layer; however, according to other
embodiments, fiber optic cables of other constructions (e.g., a fiber optic cable not having a
metal shield layer) may be used with embodiments of the present invention.

[0040] As will be described further herein, some embodiments of the present invention

provide devices configured to secure a plurality of fiber optic cables to each other and then
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secure all of the so connected cables to a substrate such as a splice housing. In some
embodiments of the present invention, a clamping device is provided that is configured to
allow a cable installer to attach cable strain relief components to the cable outside of the
closure to which the cables will be secured. Such an initial securing may, therefore, be
accomplished in a setting where there is generally more access, making the attachment easier
to perform. The pre-secured cable(s) may then be moved proximate to the closure and
attached to the closure, thereby providing the desired cable strain relief. As will be further
illustrated herein, in some embodiments, the cable attachments for pre-securing the cables
can come in a variety of styles and sizes to accommodate a range of different cable styles and
sizes. Such a modular approach may allow varying styles and sizes of cable to be terminated
at a closure on a same strain relief plate. In some embodiments as described further herein,
the strain relief module/cable may be attached to the strain relief plate by means of a sliding
"T" joint with a flexible latch to secure the connection to the plate. In some embodiments,
the flexible latch can be depressed, for example, with the use of a tool, to release the cable
from the strain relief plate. Such securing operations of cables and subsequently to a cable
splice enclosure can be accomplished by many different embodiments of the clamping device
as will be further described below.

[0041] Some embodiments of the present invention are applicable to multiple cable types
and multiple specific methods by which the cable jackets and strength members are retained.
Using some embodiments of the present invention facilitates making the strain relief
termination of capturing the strength members of the cable and cable jacket to the modular
strain relief device easier to accomplish in free space rather than constrained inside the
closure. The modular strain relief device can be designed specifically for cables sizes and
styles, which may make the task of attaching to the cable jacket and strength members easier
and more efficient.

[0042] Some embodiments of a clamping device 200 for a fiber optic cable 50 will now
be further described with reference to the perspective views of Figure 1A and 1C and the
exploded perspective view of Figure 1B. As seen in Figures 1A and 1B, the cable 50 has a
lengthwise (longitudinal) cable axis L and includes a plurality of optical fibers 110 (shown in
the figures as contained in a buffer tube), a pair of strength members 115 and a jacket 120
surrounding the optical fibers 110.

[0043] For purposes of this discussion, the terms longitudinal and lengthwise are used

interchangeably to refer to a direction along the cable axis L while the term transverse is used
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to refer to a plane as seen in the cross-sectional view of Figure 1B, which transverse direction
is defined by a plane relative to the cable axis L that is substantially transverse to a plane that
the cable axis L extends along. Finally, references to "forward" as used herein refers to the
right side as seen in Figure 1A while "rear" or “back” refers to the left side as shown in
Figure 1A, where a closure will generally be located. It will also be understood that the
portions of the cable 50, in practice, will generally be cut so as to provide an access opening
to the cables 110. As illustrated herein, all of the features of the cable 50 appear cut.
However, it will be understood that this is for illustrative purposes as the optical fiber and/or
buffer tube including optical fibers may be cut for splicing in the closure or may be uncut
through fibers. Furthermore, while the entire jacket 120 is shown as removed to provide the
opening, in some embodiments, portions of the jacket 120 remain while sufficient amounts of
the jacket 120 are removed to allow access to the fiber(s) 1110 and strength member(s) 115.
One or more splices may be formed between the cable(s) 110 and other cables or the like.
[0044] Referring now to Figures 1A and 1B, the clamping device 200 includes a housing
202 and a cable gripper 230 The “T” shaped housing 202 includes a forward section 205, a
rear section 209 and a gripper receiving section 211 therebetween that defines the ”T” shape
of the housing 200. The rear section 209 includes a longitudinally extending channel therein
having a longitudinally extending first section 215 and a longitudinally extending second
section 217 adjacent the first section 215. At a rear wall 213 of the rear section 209, the first
section 215 ends at a hook shaped closed wall while the second section 217 ends at an
opening in the rear wall 213. In some embodiments, when the cable 50 is received in the
housing 202 with the optical fiber(s) 110 and the strength member(s) 115 exposed, the optical
fiber(s) 110 continue to extend from the rear section 209 through the opening in the rear wall
213 at the end of the second section 217. In some embodiments, the strength member(s) may
be cut to a selected length so as to terminate with a cut end thereof positioned in the hook
shaped closed wall portion of the rear wall 213. Such an orientation may limit contact of the
strength member(s) 115 with the optical fiber(s) 110 in the rear section 209 to reduce the risk
of damage to the optical fiber(s) 110.

[0045] The forward section 205 includes a longitudinally extending channel 219
configured to receive a segment of the cable 50 where the cable jacket 120 is still intact.
Note that, as illustrated in Figures 1A and 1B, cable 50 is a flat drop cable. As such, the
channel 219 includes substantially flat sidewalls displaced from each other transversely a

distance allowing insertion of the cable 50 therebetween. In some embodiments, a transverse
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width of the channel may be slightly less than that of the cable 50 to allow an interference fit
that may serve to hold the cable 50 in place until it is secured in place by, for example, a tie-
wrap 240 or other connector. In other embodiments, the channel width may be slightly more
that of the cable 50, using other features to retain the cable without use of an interference fit.
The forward section 205 in the illustrated embodiments also includes a connector receiving
groove 221 configured to receive the tie wrap 240 to secure the cable 50 in the clamping
device 200.

[0046] The gripper receiving section 211 illustrated in Figures 1A and 1B includes a
transverse slot 211 configured to receive the cable gripper 230 therein. As seen in Figures 1B
and 1D, the cable gripper 230 has two gripper arms 232 and a frame 234. The gripper arms
232 extend towards each other from the sides of the frame 234 at an angle a. A gap between
the gripper arms 232 in the center of the cable gripper 230 defines a cable receiving slot 225.
For the illustrated embodiments, the gripper arms 232 are angled toward the rear end of the
housing 202 when inserted into the slot 211. As such, with the cable 50 inserted therein, they
are especially resistant to pulling of the cable longitudinally towards the front end. In other
words, when installed in a closure, if an operator were to inadvertently try to pull the cable 50
out of the closure, the gripper arms 232 would flex to increase the gripping force applied to
the cable 50 and prevent movement thereof. The slot 211 includes corresponding angled wall
segments to allow the cable gripper 230 to be inserted therein.

[0047] Also seen in the illustrated embodiments is a curved segment 236 on a bottom arm
of the frame 234. The gripper arm 230 may be a metal material, such as spring steel, and
when the gripper arm 230 is inserted in the slot 211 and interference fit with the slot 211 may
flex the curved segment 236. As a result, a retention force may be applied between the slot
211 and the frame 234 to help with secure retention of the gripper arm 230 in the slot 211.
Furthermore, teeth are shown on the bottom of the sides of the frame 234, which teeth may
also act to retain the gripper arm 230 in the slot 211.

[0048] Also seen in Figures 1A to 1C are a forward retention leg 223 and a rear retention
leg 225 of the housing 202. These “T” shaped legs may be used to grip the clamping device
200 as will be further described with reference to Figure3A and 3B.

[0049] Further embodiments of clamping devices will now be described with reference to
Figures 2A and 2B. As seen in Figures 2A and 2B, a clamping device 300 includes a housing
302 and a clamping plate 350, a connector, shown as a bolt 352 and nut 354. Also shown in

Figures 2A and 2B is a cable clamp 340 for securing the cable 50’ to the housing 302. It will
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be understood that a tie wrap 240 could also be used. Similarly, a cable clamp 340 could
have been used instead of a tie wrap in the previously described embodiments. It will be
more generally understood that the clamping device 300 differs from the clamping device
200 in that it is configured to receive a different type of cable. The cable 50’ is a round cable
with an outer protective cable jacket 120’ and optical fiber(s) 110°, which may be in a buffer
tube, and strength member(s) 115’, only one of which is present in the illustrated
embodiments, extending therein.

[0050] The housing 302 includes a forward section 305 and a rear section 309. The
forward section 305 includes a longitudinally extending channel 319 configured to receive a
segment of the cable 50’ where the cable jacket 120’ is intact. The curvature of the channel
319 may substantially match that of a cable type it is configured to receive. The forward
section 305 also includes a connector receiving groove 321 configured to receive the cable
clamp 340 to secure the cable 50’ in the clamping device 300.

[0051] The rear section 309 includes an upper surface configured to mate with the
clamping plate 350 to secure the strength member(s) 115 therebetween. The clamping plate
350 may be a metal plate and the housing 302 may be plastic. In some embodiments, the
upper surface of the rear section 309 may be metal if a metal to metal clamp on the strength
member(s) 115’ is desired. The bolt 352 passes through a central opening in the clamping
plate and a central opening in the rear section 309 and is secured with the nut 354 positioned
on the bottom surface of the rear section 309 to secure the clamping plate 350 to the rear
section 309. The rear section 309 may include a recess on the bottom surface thereof
configured to receive the nut 354 and limit rotation thereof during assembly to allow
attachment of the bolt 352 to the nut 354.

[0052] The clamping plate 350 seen in Figures 2A and 2B includes downwardly
extending fingers 351 on three sides thereof. These fingers 351 facilitate alignment of the
clamping plate 350 on the upper surface of the rear section 309 and further limit rotation
thereof during rotation of the bolt 352 to secure the clamping plate 350 to the rear section
309. In addition, the rear (back) finger 351 may act as a stop member limiting advancement
of the strength member(s) 115’ into the closure. As such, the illustrated rear finger 351 may
be wider than the side fingers 351, and may extend the full width of the underlying rear
section 309. No finger is shown on the fourth side, which receives the strength member(s)
115, which may allow easier insertion of the strength member(s) 115’ between the rear

section 309 and the clamping plate 350.
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[0053] Also shown in Figures 2A and 2B are a forward retention leg 223’ and a rear
retention leg 225’ of the housing 302. In some embodiments, the retention legs 223°, 225’
are substantially identical to the retention legs 223, 225 with a substantially identical spacing
therebetween to allow the respective clamping devices 200, 300 to be interchangeably
mounted in respective stations on a strain relief plate as will be described with reference to
Figures 3A to 3C. In other words, referring to Figure 1C and Figure 3B, A length I; between
legs 223 and 225 and between legs 223°, 225’ may be substantially the same and match a
length 1> between openings 466, 468 that will be described below. Similarly, a length 13 of all
of the legs 223, 225, 223°, 225’ may match a length 14 of a narrow portion 472 of openings
466, 468 that will be described below.

[0054] Referring now to Figures 3A to 3C, a clamping device assembly 401 according to
some embodiments of the present invention will now be described. The clamping device
assembly includes a strain relief plate 460 with a plurality of clamping devices 200, 300
secured thereto. The clamping devices 200, 300 have been described above and the features
thereof will now only be further discussed as they relate to the strain relief plate 460.

[0055] The strain relief plate includes a plurality of forward leg receiving openings 466
and a corresponding plurality of rear leg receiving openings 468. For the illustrated
embodiments, eight aligned pairs of the openings 466, 468 are illustrated, which define eight
separate clamping device mounting stations on the strain relief plate 460. In other words,
eight clamping devices may be mounted to the strain relief plate 460, although only two are
shown attached thereto in the figures. The clamping device 200 is mounted in a first station
using openings 466’ and 468’. The clamping device 300 is mounted in the eighth station
using openings 466” and 468”.

[0056] Each of the openings 466, 468 includes a wide portion 470 and a narrow portion
472 extending in a forward longitudinal direction from the wide portion 470. The “T” shaped
wider portion of the legs 223, 225 has a size corresponding the wide portion 470 to allow the
legs 223, 225 to pass through their respective forward opening 466 and rear opening 468.
The clamping devices 200, 300 are then moved in a forward direction and the narrower
portion of the “T” shape passes through the narrow portion 472 of the openings 466, 468, in
which position the “T” shaped wider portion of the legs 223, 225 is prevented from passing
upwardly through the opening 466, 468 to secure the clamping devices to the strain relief
plate 460.

[0057] As seen in Figure 3C, which is a cross-sectioned perspective view taken along line

12



29 Sep 2015

2012225855

P00320AU

3C-3C of Figure 1A, a retention finger 480 is provided to limit longitudinal movement of the
clamping device 200, 300 after installation to maintain the clamping device 200, 300 secured
to the strain relief plate 460. As seen in Figure 3C, the retention finger 480 includes an
upwardly extending tab 482 at a forward end thereof. The tab 482 may be pressed down by
flexing of the retention finger 480 on insertion of the clamping device 200, 300 in the
opening 466, 468 to allow insertion and forward movement of the clamping device 200, 300.
Once the clamping device 200, 300 is advanced into the narrow portion 472, the retention
finger 480 may be released to relax back to its un-flexed position and the tab 482 end of the
retention finger 480 moves up to a position limiting rearward movement of the clamping
device 200, 300. A screwdriver or other actuator may be inserted in the opening 466, 468 to
flex the retention finger 480 downward to release the engagement with the clamping device
466, 468. This allows rearward movement of the clamping device 200, 300 to allow removal
thereof from the strain relief plate 460.

[0058] Further embodiments of the present invention will now be described with
reference to Figures 4A to 4C and 5A and 5B. Figures 4A to 4C are views showing
installation of the strain relief plate 460 in a splice closure 500 including a housing 502. The
strain relief plate 460, with the clamping devices (not shown) thereon, rests on mounting tabs
505 on each transverse side of the closure housing 502. Note that the tabs 505 are only
visible on one side in the figures but may be substantially the same on the other side. The
strain relief plate 460 further rests on a central support post 510, which is part of a main cable
strain relief module 517 of the closure 500 that is installed in the housing 502. Once put in
position, as seen in Figures 4B and 4C, the strain relief plate 460 is connected to the closure
500 by a bolt 520 coupled to a corresponding bolt connection member feature also shown as a
feature of the main cable strain relief module 517.

[0059] Further details of the main cable strain relief module 517 according to some
embodiments of the present invention are seen in Figures SA and 5B. In particular, a main
cable first section 10 and second section 10’ are shown secured to the main cable strain relief
module 517. The main cable 10, 10’ may be an express cable that both enters and exits the
closure 500 with a plurality of the fibers therein not cut. The additional cable 12 seen in the
figures is also secured to the cable strain relief module 517. Cable 12 may be spliced into a
plurality of cut fibers of the main cable 10, 10’ to be routed, for example, along a different
street than the main cable. Cable 12 may be used to provide service to customers along the

different street. Additional fibers in the main cable 10, 10’ may be cut and spliced to fibers in
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drop cables or the like secured to the strain relief plate 460. For example, such drop cables
may run to customer locations located in the proximity of the closure 500. The main cable
10, 10” may be a 288 fiber count cable, the additional cable 12 may be a 72 fiber count cable
and eight drop cables may be secured to the strain relief plate 460. In such embodiments, 80
fibers of the main cable 10, 10’ may be cut and spliced to in the closure 500. Further note
that the main cable strain relief module 517 provides separate securing features for both the
outer jackets of the cables 10, 10°, 12 and for strength members extending within the cables
10, 107, 12.

[0060] It will be appreciated that enclosures in accordance with the present invention may
have components (e.g., cover members, walls, etc.) and cavities or chambers having shapes,
configurations and/or sizes different than those shown and described herein.

[0061] Although a few exemplary embodiments of this invention have been described,
those skilled in the art will readily appreciate that many modifications are possible in the
exemplary embodiments without materially departing from the novel teachings and
advantages of this invention. Accordingly, all such modifications are intended to be included
within the scope of this invention. Therefore, it is to be understood that the foregoing is
illustrative of the present invention and is not to be construed as limited to the specific
embodiments disclosed, and that modifications to the disclosed embodiments, as well as other
embodiments, are intended to be included within the scope of the invention.

[0062]  “Comprises/comprising” and “includes/including” when used in this specification
is taken to specify the presence of stated features, integers, steps or components but does not
preclude the presence or addition of one or more other features, integers, steps, components
or groups thereof. Thus, unless the context clearly requires otherwise, throughout the
description and the claims, the words ‘comprise’, ‘comprising’, ‘includes’, ‘including’ and
the like are to be construed in an inclusive sense as opposed to an exclusive or exhaustive

sense; that is to say, in the sense of “including, but not limited to”.
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Proposed Claim Amendments

1. A clamping device for connecting a cable to a strain relief member,
comprising:

a housing having a retention member extending therefrom; and

a connector configured to connect the cable to the housing

wherein the retention member comprises a first retention member at a first longitudinal
end of the housing and a second retention member at an opposite second longitudinal end of the
housing, each of which is configured to be inserted in a corresponding mating opening in the
strain relief member and wherein the retention members comprise "T" shaped legs extending
from a bottom surface of the housing and wherein the mating openings in the strain relief
member comprise a wide portion configured to receive the "T" shaped legs and a narrow portion
extending longitudinally from the wide portion configured to limit movement of the "T" shaped

legs from the mating openings when the "T" shaped legs are slid therein.

2. The clamping device of Claim 1,
wherein the retention member being configured to be inserted in a mating opening in the
strain relief member and to be secured thereto and wherein the housing includes a forward
section, a rear section and a gripper receiving section therebetween and wherein the connector
comprises a cable gripper including:
a frame configured to be received in the gripper receiving section; and
a pair of gripper arms extending from respective sides of the frame and defining a
cable receiving slot therebetween configured to receive the cable through an open upper

end of the slot and secure the cable in the slot.

3. The clamping device of Claim 1, wherein the cable comprises a flat drop cable
and wherein the housing includes a channel extending longitudinally therethrough having a
width substantially similar to a width of the drop cable and wherein the frame includes a curved
segment or teeth on the sidewalls thereof that provide a retention force to retain the cable gripper

in the gripper receiving section when inserted therein.
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4. The clamping device of Claim 3, wherein the channel includes a first section in
the rear section of the housing having an open end configured to allow optical fibers from the
cable to pass therethrough and a second section in the rear of the housing including a rear wall

configured to limit contact of a strength member from the cable contacting the optical fibers.

5. The clamping device of Claim 4, further comprising a wrap around connector that
couples the cable to the forward section of the housing and wherein the forward section of the

housing includes a receiving groove configured to receive the wrap around connector.

6. The clamping device of Claim 1, wherein the cable comprises a round cable and
wherein the housing includes a longitudinally extending channel therein, wherein the channel is a
curved channel sized to correspond to an outer diameter of the cable and wherein the connector
comprises a clamping plate configured to connect a strength member in the cable to the housing
at a segment of the cable with an outer jacket of the cable removed to expose the strength
member and an attachment member that attaches the clamping plate to a clamping section of the

housing.

7. An enclosure including the clamping device of Claim 1 and further comprising:
a splice closure housing; and

the strain relief member in the splice closure.

8. An enclosure for enclosing splices between optical fibers of optical fiber cables,
comprising:

a housing defining a splice chamber;

a main cable strain relief module in the housing that is configured to receive a main cable
passing into the splice chamber and to secure the main cable to the housing;

a strain relief member in the closure including a plurality of openings arranged on a
surface thereof; and

the clamping device according to claim 1, the clamping device mounted on the surface of

the strain relief member, wherein the retention member being configured to be inserted in a pair
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of the openings in the strain relief member and to be secured thereto, and wherein the strain relief
member further comprises a retention finger associated with the corresponding mating openings
that limits movement of the clamping device relative to the strain relief member when the "T"

shaped legs are slid into the narrow portions of the corresponding mating openings.

9. The enclosure of Claim 8, wherein the strain relief member includes an access
opening that provides access to the retention finger to allow movement of the clamping device

relative to the strain relief member.

10. The enclosure of Claim 8, wherein the clamping device comprises a first
clamping device, the clamp housing comprises a first clamp housing and the connector
comprises a first connector, the enclosure comprises a second clamping device having a second
clamp housing and a second connector and wherein the strain relief member includes a second
corresponding pair of the openings having a substantially same size and spacing therebetween as
the first corresponding pair of the openings and wherein the first clamping device is configured

to secure a flat drop cable and the second clamping device is configured to secure a round cable.

11. The enclosure of Claim 10, wherein the first clamp housing includes a forward
section, a rear section and a gripper receiving section therebetween and wherein the first
connector comprises a cable gripper including:

a frame configured to be received in the gripper receiving section; and

a pair of gripper arms extending from respective sides of the frame and defining a cable
receiving slot therebetween configured to receive the cable through an open upper end of the slot
and secure the cable in the slot,

wherein the first clamp housing includes a channel extending longitudinally therethrough
having a width selected to provide an interference fit with the flat drop cable when the cable is
received therein and wherein the frame includes a curved segment or teeth on the sidewalls
thereof that provide a retention force to retain the cable gripper in the gripper receiving section

when inserted therein.
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12. The enclosure of Claim 11, wherein the second housing includes a longitudinally
extending channel therein and wherein the channel is a curved channel sized to correspond to an
outer diameter of the round cable and wherein the second connector comprises a clamping plate
configured to connect a strength member in the flat drop cable to the second housing at a
segment of the cable with an outer jacket of the cable removed to expose the strength member

and an attachment member that attaches the clamping plate to a clamping section of the housing

13. The enclosure of Claim 12, wherein the first and second clamping device each
further comprise a wrap around connector that couple cables therein to their respective housings

and corresponding receiving grooves in their respective housings.

14. A kit for securing cables to an enclosure, comprising:

a strain relief plate including a plurality of openings arranged on a surface thereof;

a first clamping device according to claim 1, the retention member of the first clamping
device being configured to be inserted in a corresponding mating openings in the strain relief
plate and to be secured thereto; and

a second clamping device according to claim 1, the retention member of the second
clamping device being configured to be inserted in another corresponding mating openings in the
strain relief plate and to be secured thereto, wherein the first clamping device is configured to

clamp a flat drop cable and the second clamping device is configured to clamp a round cable.

15. The kit of Claim 14, wherein the housing of the first clamping device includes a
forward section, a rear section and a gripper receiving section therebetween and wherein the
connector of the first clamping device comprises a cable gripper including:

a frame configured to be received in the gripper receiving section; and

a pair of gripper arms extending from respective sides of the frame and defining a cable
receiving slot therebetween configured to receive the cable through an open upper end of the slot

and secure the cable in the slot.
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