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FIBER OPTIC CABLE CLAMP AND CLAMP ASSEMBLY

Cross-Reference to Related Application

This application is being filed on August 25, 2017 as a PCT International Patent
Application and claims the benefit of U.S. Patent Application Serial No. 62/381,959, filed
on August 31, 2016, the disclosure of which is incorporated herein by reference in its

entirety.

Background

Telecommunications equipment containing optical fibers is known. Fiber optic
cables that carry a plurality of optical fibers over distances to connect to equipment are
also known. Some cables, such as trunk cables, are often configured to have a low
flexibility. To help maneuver the cables around tight bends and within small places the
relatively inflexible outer jacket of the trunk cable can be terminated before the end of the
cable, and the end of the outer jacket coupled to a flexible conduit. The individual fibers
from the cable are passed through the flexible conduit and a termination device connects
the end of the cable to the telecommunications equipment. Clamps can be provided to
secure the flexible conduit and/or the termination device to a chassis or wall to ensure tight
connection between the cable and the telecommunications equipment and to ensure that
the cable does not inadvertently disconnect from the telecommunications equipment.
There is a need for improved devices for terminating trunk cables and securing them at or

near their point of connection to telecommunications equipment.

Summary

In one aspect of the present disclosure, a fiber optic cable clamp includes a housing
comprising first and second housing halves, the housing having a fan-out portion and a
flexible conduit portion, the flexible conduit portion being defined by a substantially
circular cross-section, and the fan-out having a substantially rectangular cross-section.

In another aspect of the present disclosure, a fiber optic cable clamp includes a
housing having a fan-out portion and a flexible conduit portion, and at least one exterior
slot configured to receive a bracket arm therethrough for mounting the housing to a wall or

chassis.
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In another aspect of the present disclosure, a fiber optic cable clamp assembly
includes at least two cable clamps, each of the cable clamps including a housing having a
fan-out portion and a flexible conduit portion, and at least one exterior slot, wherein each
of the at least one exterior slot of one of the clamps aligns with one of the at least one
exterior slot of a second of the clamps to receive a bracket arm through the at least two
aligned exterior slots for mounting the housing to a wall or chassis.

In another aspect of the present disclosure, a fiber optic cable clamp includes a
housing having first and second housing halves, the housing having an exterior and an
interior, each of the housing halves including an exterior anti-rotation post and an exterior
anti-rotation recess.

In another aspect of the present disclosure, a fiber optic cable clamp includes a
housing having first and second housing halves, the housing having a fan-out portion and a
flexible conduit portion, the flexible conduit portion being defined by a substantially
circular cross-section, and the fan-out portion having a substantially rectangular cross-
section, the fan-out portion having a coverable opening for injecting sealant into an
interior of the fan-out portion, the fiber optic cable clamp also including a cover for
closing the opening.

In another aspect of the present disclosure, a fiber optic cable clamp assembly
includes at least two cable clamps, each of the cable clamps including a housing having
first and second exterior slots defined by first and second bridging members on opposing
sides of the cable clamp, the assembly further including a bracket including a mounting
portion and two arms extending from the mounting portion, each of the arms including a
plurality of retaining components, and such that one of the arms is removably insertable in
the first slot of all of the at least two cable clamps, such that the other of the arms is
removably insertable in the second slot of all of the at least two cable clamps, the plurality
of retaining components being engageable with the first and second bridging members to
retain the at least two cable clamps on the bracket.

In another aspect of the present disclosure, a fiber optic cable clamp includes a
housing comprising first and second housing halves, the housing having a fan-out portion
and a flexible conduit portion, the flexible conduit portion being defined by a substantially
circular cross-section, and the fan-out portion having a substantially rectangular cross-
section configured to receive a furcation tube holder, the furcation tube holder being a

comb structure having a shaft and a plurality of teeth, adjacent teeth forming an open-
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ended slot therebetween having a plurality of recesses for receiving a plurality of furcation
tubes.

A variety of additional aspects will be set forth in the description that follows. The
aspects can relate to individual features and to combinations of features. It is to be
understood that both the foregoing general description and the following detailed
description are exemplary and explanatory only and are not restrictive of the broad

inventive concepts upon which the embodiments disclosed herein are based.

Brief Description of the Drawings

The following drawings are illustrative of particular embodiments of the present
disclosure and therefore do not limit the scope of the present disclosure. The drawings are
not to scale and are intended for use in conjunction with the explanations in the following
detailed description. Embodiments of the present disclosure will hereinafter be described
in conjunction with the appended drawings, wherein like numerals denote like elements.

FIG. 1 illustrates a perspective view of an example fiber optic cable clamp
assembly according to the present disclosure.

FIG. 2 is an exploded perspective view of the fiber optic cable clamp assembly of
FIG. 1.

FIG. 3 is a top view of a single clamp half of FIG. 1 showing a loaded flexible
conduit, a loaded furcation tube holder with furcation tubes, and a plurality of fibers
routed to their respective furcation tubes.

FIG. 4A is a perspective view of the example cover of FIG. 2.

FIG. 4B is a bottom view of the example cover of FIG. 2.

FIG. 5A is a perspective view of the example furcation tube holder of FIG. 2.

FIG. 5B is a front view of the example furcation tube holder of FIG. 2.

FIG. 6 is a perspective view of an example bracket for use with multiple of the
clamp assembly of FIG. 1.

FIG. 7 illustrates different ways of a mounting one or multiple of the clamp

assembly of FIG. 1 to a chassis or wall.

Detailed Description

Various embodiments of the present invention will be described in detail with
reference to the drawings, wherein like reference numerals represent like parts and

assemblies throughout the several views. Reference to various embodiments does not limit
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the scope of the invention, which is limited only by the scope of the claims attached
hereto. Additionally, any examples set forth in this specification are not intended to be
limiting and merely set forth some of the many possible embodiments for the claimed
invention.

A fiber optic trunk cable has a robust construction and can include many optical
fibers. Typically such cables provide sufficient optical fiber protection, but are relatively
stiff. As it pertains to this disclosure, the fiber optic cable can have an increased flexibility
at an end that connects to telecommunications equipment. The increased flexibility of the
cable allows for improved ease of use during installation without compromising protection
of internal components (e.g., the optical fibers).

FIG. 1 illustrates a perspective view of an example fiber optic cable clamp
assembly 100 according to the present disclosure. The assembly 100 includes a clamp 102
and a flexible conduit 104. The flexible conduit is a generally hollow tube that carries the
optical fibers of a trunk cable. The arrow 106 in Figure 1 points towards a distal end of the
flexible conduit 104, where the flexible conduit 104 can, e.g., couple to an outer jacket of
a trunk cable. In some examples, the optical fibers can be part of a ribbon cable. In other
examples, the optical fibers can be loose within the flexible conduit 104. The flexible
conduit 104 can be made from, e.g., metal or plastic, and can have a crush-proof
construction so as to protect the optical fibers located within the conduit 104. In some
examples, the flexible conduit 104 can be filled with a gel substance. The gel substance
aids in weatherproofing the flexible conduit as the gel is water-blocking. The sealant can
be advantageous if the fiber optic cable is installed outdoors. In some examples, the trunk
cable can be filled with the gel. In other examples, the gel can be inserted into the flexible
conduit 104 after the conduit is filled with optical fibers. In still other examples, the
flexible conduit 104 may include the gel prior to the installation of the optical fibers within
the flexible conduit 104. In other embodiments still, the flexible conduit 104 can include a
port configured to receive the gel that is be inserted into the flexible conduit 104. It will be
appreciated that various materials can be used to in substitute for the gel to weather proof
the flexible conduit 104.

In this example, the flexible conduit 104 includes a tubular construction. In one
embodiment, the tubular construction is substantially closed in a 360-degree surrounding
of the internal optical fibers. In one embodiment, the tubular construction is continuous in

cross-section along the full length of the flexible conduit 104. The tubular construction can
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have corrugations or other shapes to allow for flexibility and fiber protection from bending
excessively or kinking.

The proximal end of the flexible conduit 104 couples to the clamp 102. More
specifically, the clamp 102 has a front end 108 and a back end 110. A fan-out portion 112
of the clamp 102 extends rearwardly (i.e., distally) from the front end (or proximal end)
108, and a flexible conduit portion 114 of the clamp 102 extends forwardly from the back
end 110. In the example depicted, the fan-out portion 112 has a substantially rectangular
cross-section, the rectangle having rounded corners and defining a plane that is
perpendicular to the longitudinal axis A of the clamp assembly 100. In the example
shown, the long sides of the rectangular cross-section shorten in a narrowing region 113
towards the rear of the fan-out portion 112. The narrowing region 113 of the fan-out
portion 112 terminates at the front of the flexible conduit portion 114.

In some examples the clamp 102 is made from a polycarbonate-ABS.

The flexible conduit portion 114 is disposed over the flexible conduit 104 to
enclose the end of the flexible conduit 104. In some examples, the flexible conduit portion
114 can be secured to the flexible conduit 104, e.g., by an adhesive.

An array 116 of furcation tubes 118 projects forwardly from the front face 120 of
the clamp 102. The furcation tubes 118 protect the fibers as the fibers exit the clamp 102.
The lengths of the furcation tubes 118 are variable and may be different than shown, with
respect to a particular use. In some examples, at least portions of the furcation tubes 118
are flexible (e.g., they can include a polymeric tubing), so a technician can direct them to
selected functions. The array 116 can include any suitable configuration and any suitable
number of rows and columns of furcation tubes 118. Each of the furcation tubes can be
adapted to an individual fiber or a plurality of fibers, such as in the case of ribbon cables.
In the example shown, the front face 120 is substantially rectangular, and the array 116 is
also rectangular, consisting of six rows and twelve columns for a total of seventy-two
furcation tubes, each of which can support a single optical fiber from a trunk cable for
protecting the individual fiber. Thus, the clamp 102 serves to route a plurality of
individual fibers from a trunk cable into individual furcation tubes. The number of
furcation tubes can be selected to correspond to the number of fibers being routed from a
trunk cable or other type of cable (e.g., a ribbon cable). The array 116 can be other shapes,
such as round, oblong, square and so forth. Similarly, the overall shape of the fan-out
portion 112 can be any of a variety of suitable shapes (e.g., round, oblong, square) to

provide for a correspondingly shaped front face 120.
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FIG. 2 is an exploded perspective view of the fiber optic cable clamp assembly 100
of FIG. 1. As illustrated in FIG. 2, the clamp includes first and second clamp halves (130,
132). In some examples, the first and second clamp halves (130, 132) have identical
constructions for, e.g., more efficient manufacturing. In the example shown, each of the
fan-out portion 112 and the flexible conduit portion 114 of each of the first and second
clamp halves (130,132) includes an interior wall (134, 136) and an exterior wall (138,
140). One or more retention bosses 142 projects from the interior wall 136 of the flexible
conduit portion 114 to retainably mate with one or more correspondingly positioned
retention hole 144 disposed in the wall of the flexible conduit 104 for securing the flexible
conduit 104 within the flexible conduit portion 114 of the clamp 102. In addition, a barrier
wall 146 disposed approximately between the flexible conduit portion 114 and the fan-out
portion 112 provides an opening 148 for fibers to pass from the flexible conduit portion
114 to the fan-out portion, while preventing forward movement of the flexible conduit 104
into the fan-out portion 112. Thus, the diameter of the opening 148 is smaller than the
diameter of the front 150 of the flexible conduit 104.

In this example, each of the clamp halves (130, 132) includes a coverable port 152
extending through the exterior wall (138,140) and the interior wall (134, 136). The port
can be any desired shape. In the example shown, the port 152 is rectangular with rounded
corners and is disposed forward of the narrowing region 113. A cover 154 is provided that
is configured to snappingly engage a ridge 153 that surrounds or partially surrounds the
port 152. A lip 158 extending from the underside 156 of the cover 154 is configured to
snappingly engage the ridge 153. The lip 158 can be flexible such that it deforms slightly
as the cover initially engages the ridge 153 as the cover 154 is pressed into the port 152.
Once the lip 158 clears the ridge 153, the lip 158 recovers its original form to snappingly
engage the ridge 153 and secure the cover 154 in the port 152. As shown in FIG. 2, the lip
158 can be segmented with gaps 160 separating adjacent segments. In this example,
relatively small segments 161 are disposed at the corners of the cover 154 to provide
release points for more easily removing the cover 154 from the port 152, e.g., by inserting
a tool, such as a screw driver head, at the corner to bend the relatively small segments 161,
enabling the cover 154 to be pried off.

The port 152 provides convenient and closable access to the interior of the fan-out
portion 112 to, e.g., ensure that fibers are properly routed to furcation tubes and to fill the

fan-out portion with a sealant (e.g., an epoxy) for sealing the fibers therein.
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Each of the clamp halves (130, 132) includes an anti-rotation post 162 and an anti-
rotation recess 164. The anti-rotation post 162 projects from the exterior wall (138, 140),
while the anti-rotation recess is recessed within the exterior wall (138, 140). In some
examples, the anti-rotation recess 164 is a hole that passes through the exterior wall (138,
140) and the interior wall (134, 136). When multiple clamps 102 are arranged side by side,
the anti-rotation post 162 of one clamp is positioned for insertion in the anti-rotation
recess 164 of an adjacent clamp, and vice versa, helping to prevent rotation of one clamp
relative to another clamp when the anti-rotation posts are inserted in the anti-rotation
recesses.

The flexible conduit portion 114 of each of the clamp halves (130, 132) includes
mounting portions (170, 172) on opposing sides of the flexible conduit portion 114. On
one side, the mounting portion 172 includes a bracket slot 174 disposed between two
clamp tabs 176. On the opposing side, the mounting portion 170 includes a bracket slot
174 disposed between two clamp slots 180. The clamp slots on one half of the clamp are
aligned with the clamp tabs on the other half of the clamp when the clamp halves are
connected to form a complete clamp body. A bridge 175 defines the outer limit of each of
the bracket slots 174.

The clamp tabs 176 are resiliently flexible and include an outwardly facing lip 178.
The clamp tabs 176 of one clamp half are inserted in the clamp slots 180 of another clamp
half. The angle of the clamp slots 180 compared to the angle of the unflexed clamp tabs
176 causes the clamp tabs to flex inward (i.e., towards the interior of the clamp 102) while
the lip 178 is within the clamp slot 180. Once the lip 178 passes all the way through the
clamp slot 180, the lip 178 returns to its unflexed configuration to snappingly engage the
mounting portion 170 of the other clamp half.

The fan-out portion 112 on each clamp half also includes a clamp tab 176 with lip
178 on one side and a clamp slot 180 on the opposing side for mating with the
corresponding slot/tab on the fan-out portion 112 of the other half. In other examples,
more or fewer clamp tabs and corresponding slots can be provided on the clamp halves.
When the clamp tabs of one clamp half engage the clamp slots of the other clamp half as
described above, the two clamp halves (130, 132) are attached to form a complete clamp
body.

The bracket slots 174 on one half of the clamp 102 align with the bracket slots 174
on the other half of the clamp 102 when the two clamp halves are connected together. The

aligned bracket slots 174 on either side of the flexible conduit portion 114 of the clamp are
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configured to receive bracket arms for mounting multiple clamp assemblies 100 to a
chassis or wall, as described further below.

The furcation tube array 116 is in a furcation tube holder 190, which will be
described in greater detail below. On the interior wall (134, 136) of each clamp half, a
groove 210 is formed between two ribs 212 formed about an entire interior perimeter of
the fan-out portion 112 of the clamp 102 when the clamp halves (130, 132) are connected
together. One or more portions of the groove 210 receives one or more portions of the
outer edge of the furcation tube holder 190 to help hold the furcation tube holder 190 in
place within the clamp 102.

Each furcation tube 118 has a front end 191 that, in some examples, can be
connected to, e.g., a fiber optic connector, such as a SC, LC, or MPO connector. Such
fiber optic connectors enable fibers from the trunk cable to connect to telecommunications
equipment, the fibers first passing through the flexible conduit 104, the clamp 102, and the
furcation tubes 118, which organize the fibers such that their terminal ends can be
connected to other fibers via the fiber optic connectors. Each furcation tube 118 includes
an outer tube 193, an inner tube 196, a crimp ring 192 and a hub portion 194. The hub
portion 194 mounts to the back end 197 of the outer tube 119, and the furcation tube 118 is
secured together using the crimp ring 192. An annular groove 195 in the hub portion 194
is slotted into the furcation tube holder 190 as described further below, to hold the
furcation tube 118 in place.

In one example method of assembling a cable clamp assembly 100 in accordance
with the present disclosure, in one method step the flexible conduit 104 is loaded into the
flexible conduit portion 114 of one half 132 (e.g., a bottom half) of the clamp 102, such
that the retention boss 142 of the clamp half 132 nests in one of the retention holes 144 of
the flexible conduit 104, and such that the front 150 of the flexible conduit 104 abuts the
barrier wall 146. In another method step, the furcation tubes 118 are loaded into the
furcation tube holder 190. In another method step, the furcation tube holder 190, holding
the furcation tubes 118 in an array 116, is loaded into the groove 210 in the clamp half
132. In another method step, the other clamp half 130 is aligned with the clamp half 132
and the two halves are connected together by engaging the clamp tabs 176 with the clamp
slots 180, as described above, and such that the retention boss 142 of the clamp half 130
nests in another retention hole 144 of the flexible conduit 104. In another method step,
individual fibers passing through the flexible conduit 104 are routed into furcation tubes

118. Routing of the fibers can be performed before or after the second clamp half 130 is
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connected to the first clamp half 132. One or both of the ports 152 can assist in accessing
the fibers and/or observing the routing of the fibers into their respective furcation tubes
118. In another method step, sealant is introduced into the fan-out portion 112 of the
clamp 102 via one or both of the ports 152 (in some examples, the sealant is also allowed
to dry/harden/cure) in order to seal the fibers within the clamp 102. In another method step
the covers 154 are placed and locked in the ports 152 to cover the ports 152 (it should be
appreciated that the covers 154 can be locked into the ports 152 at the same time as each
other or at different times). In some examples, one of the two ports 152 can be used for
observation/monitoring while sealant is introduced through the other of the two ports 152.
In some examples, just one of the ports 152 is used for both observation/monitoring and
sealant introduction, and the other of the ports 152 is closed with a cover 154 earlier
during the assembly to prevent leakage of sealant (e.g., in the case of a liquid sealant
having relatively low viscosity).

Each clamp half (130, 132) includes additional clamp coupling means 200 that
correspond with the clamp coupling means on the other half. In this example, the clamp
coupling means 200 includes a fastener housing 202 disposed on the exterior wall (138,
140) on either side of the clamp 102. In the example shown the additional clamp coupling
means 200 protrude from opposing sides of the narrowing region 113 of the fan-out
portion 112. The fastener housing 202 houses a through-hole 204 for receiving a pin or
screw. In other examples, more or fewer holes can be provided than as shown in the
figures. The through-holes 204 on one clamp half (130, 132) align with the through-holes
204 on the other clamp half when the clamp halves are connected together. In addition,
when coupling multiple clamps 102 together, e.g., in a single bracket as described below,
the through-holes 204 of one clamp are aligned with the through-holes 204 of the adjacent
clamp when the anti-rotation post 162 of one clamp is nested within the anti-rotation
recess 164 of the adjacent clamp. In this way, long pins or screws can be inserted through
the through-holes 204 of adjacent clamps to couple the adjacent clamps together, and/or
to, e.g., a chassis or wall.

FIG. 3 is a top view of a single clamp half 132 of FIG. 1 showing a loaded flexible
conduit 104, a loaded furcation tube holder 190 with furcation tubes 118, and a plurality of
fibers 220 routed to their respective furcation tubes 118. The figure illustrates the clamp
half 132, the furcation tubes 118 having the inner tube 196, the outer tube 193, and crimp
ring 192, the flexible conduit 104, the clamp tabs 176, the clamp slots 180, the furcation
tube holder 190, the cover 154 with underside 156 and lip 158, the barrier wall 146, the

9
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front 150 of the flexible conduit 104 (abutting the barrier wall 146), the retention boss 142,
the bracket slots 174, and the fastener housings 202 with through-holes 204, as described
above. As shown in FIG. 3, the fibers 220 are routed to individual furcation tubes 118. In
addition, in this example, the fastener housing 202 on one side of the clamp half 132
includes a boss 222 that aligns and nestingly mates with a corresponding hole in the other
clamp half 130 as an additional coupling and/or aligning means between the clamp halves
132 and 130.

FIG. 4A is a perspective view of the cover 154 of FIG. 2. FIG. 4B is a bottom view
of the cover 154 of FIG. 2. Referring to FIGS. 4A and 4B, the cover 154 includes the
underside 156, the lip 158, and the gaps 160 as described above. In this example, the lip
158 includes two longitudinal segments 250, two latitudinal segments 252, and two corner
segments 254 at each of the four corners of the cover 154. Between any two adjacent
segments (250, 252, 254) is a gap 160. In addition, as more clearly shown in FIG. 4A,
each segment (250, 252, 254) of the lip 158 includes a ledge 256. The ledge 256 faces
outward (i.e., away from the center of the cover 154). As the cover 154 is inserted in the
port 152 of the clamp 102, the segments of the lip 158 resiliently flex until the ledge 256
of the segments clears the ridge 153 surrounding the port 152. The ledge 256 then
snappingly engages over/under the ridge 153 to secure the cover 154 to the clamp 102. In
some examples the cover 154 is made from a polycarbonate-ABS.

FIG. 5A is a perspective view of the furcation tube holder 190 of FIG. 2. FIG. 5B
is a front view of the furcation tube holder 190 of FIG. 2. Referring to FIGS. 5A and 5B,
the furcation tube holder 190 is a comb structure that includes a shaft 300 and a plurality
of teeth 302. A slot 304 between each pair of adjacent teeth 302 has an open end 306 and a
closed end 308, the closed end 308 being closed off by the shaft 300. In this example, each
of the slots 304 includes a plurality of recesses 310, each of which is configured to receive
and hold a furcation tube 118 as described above. Relatively wide portions 312 of the teeth
302 between the recesses 310 help to prevent movement of a furcation tube out of its
recess. Furcation tubes are loaded into the recesses 310 via the open ends 306 of the slots
304. The teeth 302 can be resiliently flexible, allowing furcation tubes, while being loaded
into the furcation tube holder 190, to be pushed past the relatively wide portions 312 until
the furcation tube reaches the desired recess 310. The perimeter edge 314 of the furcation
tube holder 190 is shaped and sized to securely fit within the groove 210 in the fan-out
portion 112 as described above. In some examples the furcation tube holder 190 is made

from a polycarbonate-ABS.
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FIG. 6 is a perspective view of an example bracket 400 for use with multiple clamp
assemblies 100 of FIG. 1. The bracket 400 includes a mounting portion 402 and two arms
404 extending from the mounting portion 402. Each of the arms 404 includes a plurality of
clamp retaining components 406. In this example, the clamp retaining components are
resiliently flexible tabs that, in their unflexed configuration, protrude outward from their
respective arm 404 away from the central axis B of the bracket 400, but can be resiliently
flexed inward toward the central axis B before reassuming their unflexed configuration.
The mounting portion 402 includes a mounting component for mounting the mounting
portion 402 to, e.g., a chassis or wall. In this example, the mounting component includes
two mounting holes 408 that receive fasteners (e.g., bolts or screws), for mounting the
bracket 400 to, e.g., a wall or chassis. The arms 404 are configured for removable
insertion in the bracket slots 174 of the clamp 102 as described above, and as shown and
described below in connection with FIG. 7. For example, the distance d between the arms
404 matches the distance between the bracket slots 174, and the thickness t of the arms
404 1s selected such that the arms 404 can be inserted in the bracket slots 174. In addition,
the width w of the arms can be selected to match or approximately match the width of the
bracket slots 174, to reduce or prevent sliding of the bracket 400 within the bracket slots
174 once the bracket arms 402 have engaged the bridges 175 of the clamp 102. In some
examples, the bracket 400 is made at least partially from sheet metal.

FIG. 7 illustrates different example ways of mounting one or multiple of the clamp
assemblies 100 of FIG. 1 to a wall 500. In a first configuration 600, screws 602 are
inserted through the clamp coupling means 200 and into screw holes (not shown) in the
wall 500.

In a second configuration 700, a bracket 400 is secured to the wall 500 with screws
or other fasteners 702, and the arms 404 of the bracket 400 are inserted through the
bracket slots 174 of a single clamp 102 until the desired pair of tabs 406 engages the
bridges 175 of the clamp 102 to hold the clamp 102 in place. The clamp 102 can be
removed from the bracket 400 by pressing the flexibly resilient tabs 406 inward until they
no longer engage the bridges 175 of the clamp 102, and then sliding the clamp 102 off the
bracket 400. Optionally, as a further securing means, screws or other fasteners are also
inserted through one or both of the clamp coupling means 200 of the clamp 102 and into
screw holes (not shown) in the wall 500.

In a third configuration 800, a bracket 400 is secured to the wall 500 with screws

or other fasteners 802, and the arms 404 of the bracket 400 are inserted through the
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bracket slots 174 of two clamps 102 until the desired pair of tabs 406 engage the bridges
175 of each clamp 102 to hold the clamp 102 in place. The substantially rectangular cross
section of the fan-out portions 112 of the clamps 102 helps to mount adjacent clamps 102
together in this way. The clamps 102 can be removed from the bracket 400 by pressing the
flexibly resilient tabs 406 inward until they no longer engage the bridges 175 of the
clamps 102, and then sliding the clamps 102 off the bracket 400. Optionally, as a further
securing means, screws or other fastening means are also inserted through one or both of
the clamp coupling means 200 of both clamps 102 and into screw holes (not shown) in the
wall 500. Though not shown, an anti-rotation post 162 of one of the clamps 102 mates
with an anti-rotation recess 164 of the other clamp 102, and vice versa.

It should be appreciated that more or fewer clamp coupling means 200 can be
provided on the clamps 102. Some of the clamp coupling means 200 can include fasteners
that assist in holding the two clamp halves together only, while others of the clamp
coupling means 200 can include longer fasteners that secure one clamp 102 to a wall or
chassis or even longer fasteners that secure more than one clamp 102 to a wall or chassis.
It should also be appreciated that the bracket 400 can be modified to accommodate and
securely hold more than two cable clamps 102 (e.g., three, four, five or more cable
clamps) by extending the arms 404 and including additional pairs of resilient tabs 406 on
the arms 404.

From the foregoing detailed description, it will be evident that modifications and
variations can be made in the devices of the disclosure without departing from the spirit or

scope of the invention.

12



WO 2018/044729 PCT/US2017/048699

WHAT IS CLAIMED IS:

1. A fiber optic cable clamp comprising:

first and second clamp halves defining a fan-out portion configured to route a
plurality of optical fibers to telecommunications equipment, and a flexible conduit portion
configured to secure an end of a flexible conduit carrying optical fibers, each of the fan-
out portion and the flexible conduit portion of each of the first and second clamp halves
comprising an exterior wall and an interior wall; and

at least one slot disposed on the exterior wall of the flexible conduit portion, the at

least one slot configured to receive a bracket arm for mounting the clamp.

2. The fiber optic cable clamp of claim 1, wherein the fan-out portion has a
substantially rectangular cross-section perpendicular to a longitudinal axis of the clamp,
and wherein the flexible conduit portion has a substantially round cross-section

perpendicular to the longitudinal axis of the clamp.

3. The fiber optic clamp of any of claims 1-2, wherein the flexible conduit portion
comprises two slots on opposing sides of the exterior wall, each slot configured to receive

one of two bracket arms.

4. A fiber optic clamp assembly comprising at least one of the fiber optic cable clamp
of claim 3 and a bracket, the bracket comprising a mounting portion and the two bracket
arms extending from the mounting portion, each of the two bracket arms comprising a
plurality of flexibly resilient tabs, each of the flexibly resilient tabs configured to engage
each of two bridge elements, each of the two bridge elements defining one of the two slots

in the at least one of the fiber optic clamp.

5. The fiber optic clamp assembly of claim 4, comprising two of the fiber optic
clamps of claim 3, and wherein pairs of the plurality of flexibly resilient tabs engage the
bridge elements that define the two slots on both of the fiber optic clamps, the slots of one
of the two fiber optic clamps being aligned with the slots of the other of the two fiber optic

clamps.
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6. The fiber optic cable clamp of any of claims 1-3, wherein the exterior wall of the
fan-out portion of each of the first and second halves comprises an anti-rotation post and
an anti-rotation recess, wherein each of the anti-rotation posts is configured to mate with
an anti-rotation recess of another fiber optic cable clamp, and wherein each of the anti-
rotation recesses is configured to mate with an anti-rotation post of another fiber optic

cable clamp.

7. The fiber optic cable clamp of any of claims 1-3 or 6, wherein the fan-out portion

includes a narrowing region abutting the flexible conduit portion.

8. The fiber optic cable clamp of any of claims 1-3, 6 or 7, further comprising a

barrier wall configured to abut the end of the flexible conduit.

0. The fiber optic cable clamp of any of claims 1-3 or 6-8, further comprising a

furcation tube holder disposed in a groove on an interior surface of the fan-out portion.

10.  The fiber optic cable clamp of claim 9, wherein the furcation tube holder is a comb
structure comprising a shaft, a plurality of teeth defining a plurality of slots therebetween,
wherein each of the slots comprises a plurality of recesses, and wherein each of the

recesses 1s configured to hold a single furcation tube.

11.  The fiber optic cable clamp of claim 10, wherein each of the slots comprises a

closed end and an open end for loading furcation tubes into the slot.

12.  The fiber optic cable clamp of any of claims 10-11, wherein each of the furcation

tubes is configured to route a single optical fiber to the telecommunications equipment.

13.  The fiber optic cable clamp of any of claims 10-12, wherein the recesses are

arranged in the furcation tube holder to hold a rectangular array of furcation tubes.
14.  The fiber optic cable clamp of any of claims 1-3 or 6-13, wherein each of the

clamp halves comprises a plurality of clamp slots and a plurality of clamp tabs, and

wherein the clamp tabs of one of the clamp halves are configured to lock in the clamp slots
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of the other of the clamp halves, and wherein the clamp tabs of the other of the clamp

halves are configured to lock into the clamp slots of the one of the clamp halves.

15.  The fiber optic cable clamp of any of claims 1-3 or 6-14, wherein the interior wall
of the flexible conduit portion comprises a retention boss configured to nest in a retention

hole of the flexible conduit.

16.  The fiber optic cable clamp of any of claims 1-3 or 6-15, further comprising a
plurality of fastener housings protruding from the exterior wall of the fan-out portion, each

of the fastener housings comprising a through hole for receiving a fastener.

17. The fiber optic clamp assembly of claim 5, wherein each of the fiber optic clamps
comprises a pair of fastener housings protruding from the exterior wall of the fan-out
portion, each of the fastener housings comprising a through hole for receiving a fastener,
wherein each of the pair of fastener housings of one of the clamps is aligned with one of
the pair of fastener housings of the other of the clamps, and wherein each of two fasteners

is inserted through both of the fiber optic cable clamps.

18. A fiber optic cable clamp comprising:

first and second clamp halves defining a fan-out portion configured to route a
plurality of optical fibers to telecommunications equipment and a flexible conduit portion
configured to secure an end of a flexible conduit carrying the optical fibers, each of the
fan-out portion and the flexible conduit portion of each of the first and second clamp
halves comprising an exterior wall and an interior wall,

a coverable port disposed in each of the first and second clamp halves in the fan-
out portion of the clamp;

and a cover for each of the coverable ports, each of the covers being snappingly

engageable with one of the ports.
19.  The fiber optic cable clamp of claim 18, wherein each of the covers comprises a

flexibly resilient lip projecting from an underside of the cover, the lip comprising a ledge

configured to snappingly engage a ridge surrounding each of the coverable ports.
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20.  The fiber optic cable clamp of claim 19, wherein the flexibly resilient lip

comprises a plurality of segments and a gap between each pair of adjacent segments.

21. The fiber optic cable clamp of claim 20, wherein each of the covers comprises a
shape that is substantially a rounded rectangle, and wherein the flexibly resilient lip
comprises at least one longitudinal segment, at least one latitudinal segment, and at least

one corner segment.

22. A method of assembling a fiber optic clamp assembly, comprising the following
steps:
assembling a fiber optic cable clamp comprising a flexible conduit portion and a
fan-out portion, the assembling comprising:
loading a flexible conduit into the flexible conduit portion of a bottom half
of a fiber optic cable clamp;
loading a plurality of furcation tubes in a furcation tube holder, the
furcation tube holder comprising a comb structure having a shaft and a plurality of
teeth extending from the shaft that define slots, the slots comprising recesses for
receiving furcation tubes;
loading the furcation tube holder into a groove disposed on an interior wall
of the fan-out portion of the bottom half of the fiber optic cable clamp;
aligning the top half of the fiber optic cable clamp with the bottom half of
the fiber optic cable clamp, locking a plurality of clamp tabs of the top half in
clamp slots of the bottom half, and locking a plurality of clamp tabs of the bottom
half in clamp slots of the top half to connect the top half and the bottom half;
introducing a sealant into the fan-out portion of the cable clamp through a
port disposed in the fan-out portion in order to seal the fibers; and

locking a cover in the port to cover the port.

23. The method of claim 22, further comprising nesting a retention boss disposed on
an interior wall of the flexible conduit portion of the bottom half of the clamp in a

retention hole of the flexible conduit.

24, The method of any of claims 22-23, wherein the fiber optic cable clamp comprises

a pair of bracket slots, each of the bracket slots being defined by a bridge, and wherein the
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method further comprises a step of inserting a pair of bracket arms through the bracket

slots such that protruding tabs on the bracket arms engage the bridge.

25.  The method of claim 24, further comprising inserting an additional fiber optic

cable clamp on the bracket arms.

26. A fiber optic cable connection assembly comprising:

a trunk cable supporting a plurality of optical fibers;

a flexible conduit having a first end coupled to the trunk cable and a second end,;

a bracket comprising a mounting portion and at least one arm extending from the
mounting portion;

a cable clamp having a first end connected to the flexible conduit and a second end
opposite the first end, the cable clamp comprising first and second clamp halves defining a
fan-out portion configured to route a plurality of optical fibers to telecommunications
equipment, each of the first and second clamp halves comprising an exterior wall and an
interior wall, the clamp further comprising at least one slot disposed on the exterior wall
of the flexible conduit portion, the at least one slot configured to receive one of the at least
one bracket arm for mounting the clamp; and

a plurality of furcation tubes extending past the second end of the clamp and away
from the first end of the clamp and supporting the plurality of optical fibers, the furcation
tubes being configured to connect the plurality of optical fibers to telecommunications

equipment via fiber optic connectors.

27.  The fiber optic cable clamp of any of claims 1-3 or 6-16, wherein the first clamp

half has an identical construction to the second clamp half.

28.  The fiber optic cable clamp of any of claims 1-3, 6-16, or 27, further comprising a
coverable port disposed in each of the first and second clamp halves in the fan-out portion
of the clamp; and a cover for each of the coverable ports, each of the covers being

snappingly engageable with one of the ports.
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