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FIBER DEMARCATION POINT AND SLACK STORAGE

Cross Reference to Related Applications

This application is being filed on February 8, 2017 as a PCT International
Patent Application and claims the benefit of U.S. Patent Application Serial No.
62/292,651, filed on February 8, 2016, and claims the benefit of U.S. Patent Application
Serial No. 62/308,507, filed on March 15, 2016, and claims the benefit of U.S. Patent
Application Serial No. 62/318,521, filed on April 5, 2016, the disclosures of which are

incorporated herein by reference in their entireties.

Background

Passive optical networks are becoming prevalent in part because service
providers want to deliver high bandwidth communication capabilities to customers.
Passive optical networks are a desirable choice for delivering high-speed communication
data because they may not employ active electronic devices, such as amplifiers and
repeaters, between a central office and a subscriber termination. The absence of active
electronic devices may decrease network complexity and/or cost and may increase
network reliability.

FIG. 1 illustrates a network 10 deploying fiber optic lines. As shown, the
network 10 can include a central office 11 that connects a number of end subscribers 15
(also called end users 15 herein) in a network. The central office 11 can additionally
connect to a larger network such as the Internet (not shown) and/or a public switched
telephone network (PSTN). The network 10 can also include fiber distribution hubs
(FDHs) 13 that distribute optical signals to the end users 15. The various lines of the
network 10 can be aerial or housed within underground conduits.

The portion of the network 10 that is closest to central office 11 is generally
referred to as the F1 region, where F1 is the “feeder fiber” from the central office 11. The
portion of the network 10 closest to the end users 15 can be referred to as an F2 portion of
network 10. The network 10 includes a plurality of break-out locations 12 at which
branch cables are separated out from the main cable lines. Branch cables are often

connected to drop terminals 14, for example, via fiber distribution hubs 13. The drop
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terminals 14 include connector interfaces for facilitating coupling of the fibers of the

branch cables to a plurality of different subscriber locations 15.

Summary

Some aspects of the disclosure are directed to a cable spool configured to
hold a cable thereon. In some implementations, the cable spool defines an outer slot
through which the cable is inserted. The outer slot is sized to apply sufficient friction to
the cable to inhibit unwinding of the cable absent a force applied by a user.

In some certain implementations, the outer slot is sized smaller than a width
of the cable. In certain examples, the outer slot is defined between two lips that flex
outwardly to allow the cable to pass through the slot. In examples, the cable spool is
configured to allow winding of the cable only over the center of the cable. In certain
examples, the cable spool is formed from two identical housing members.

In accordance with certain aspects of the disclosure, a cable spool assembly
includes a drum having a radius that corresponds to a minimum bend radius of the cable; a
first flange extending radially outwardly from a first axial end of the drum to a first
circumferential edge; and a second flange extending radially outwardly from a second
axial end of the drum to form a cable spool. The second flange extends to a second
circumferential edge so that the second flange opposes the first flange. The second
circumferential edge is spaced from the first circumferential edge by a gap. The gap is
smaller than a maximum cross-dimension of the cable.

In certain implementations, the first flange is defined by a first housing
member and the second flange is defined by a second housing member.

In certain examples, the first and second housing members cooperate to
define the drum.

In certain examples, the first and second housing members are identical.

In certain examples, the first and second housing members latch together.

In certain examples, the first and second housing members are fastened
together.

In certain implementations, each of the first and second flanges bow
outwardly away from the opposing flange.

In certain implementations, the drum defines a concave outer surface facing

outwardly towards the gap.



10

15

20

25

30

WO 2017/139396 PCT/US2017/017042

In certain implementations, the first and second circumferential edges each
define a curved lip at the gap.

In certain implementations, the drum is hollow. In certain examples, an
inner surface of the drum is generally cylindrical.

In certain implementations, at least one of the flanges defines an aperture
through which a short length of the cable at one end of the cable extends.

In certain examples, the one end of the cable is terminated by a drop
terminal. In certain examples, the one end of the cable is terminated by a single fiber
connector. In certain examples, the one end of the cable is terminated by ruggedized
optical connector.

In certain implementations, a mounting bracket including a base and a
support structure. The base is configured to mount to a surface. The support structure is
sized to hold the cable spool.

In certain implementations, a locking cap configured to couple to the
mounting bracket. The locking cap inhibits removal of the cable spool from the support
structure when coupled to the mounting bracket.

In certain implementations, the locking cap inhibits rotation of the cable
spool relative to the mounting bracket when coupled to the mounting bracket. In certain
examples, the locking cap defines notches sized to receive ribs of the cable spool.

In certain implementations, the mounting bracket includes a receiving
structure disposed within the support structure. The receiving structure defines apertures.
The locking cap includes latch arms sized to snap into the apertures of the receiving
structure of the mounting bracket.

In accordance with certain aspects of the disclosure, a cable deployment
system includes a cable spool; and a cable. The cable spool includes a drum extending
along a height between first and second axial ends. The cable spool also includes first and
second curved flanges extending from the first and second axial ends, respectively, of the
drum. The first and second curved flanges have outer edges that cooperate to define an
annular slot providing access to a passageway surrounding the drum. The slot has a width
that is less than half the height of the drum. The cable is wrapped around the drum
through the passageway. The cable has a first end accessible from an exterior of the cable

spool.
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In accordance with certain aspects of the disclosure, a cable spool assembly
includes a first housing member defining an annular shape; and a second housing member
defining an annular shape. The first housing member defines a central aperture. The first
housing member also defines a first concave surface at an outer circumferential portion of
the first housing member. The second housing member defines a central aperture. The
second housing member also defines a second concave surface at an outer circumferential
portion of the second housing member. The second housing member is configured to
attach to the first housing member so that the central apertures are coaxial and so that the
second concave surface faces the first concave surface.

In accordance with certain aspects of the disclosure, a method of deploying
cable including paying out a cable from a spool by pulling a connectorized end of the
cable away from the spool so that the spool rotates about a rotational axis extending
through a drum of the spool; plugging the connectorized end of the cable into a network
port; and mounting the spool at an end user location. An excess length of the cable
remains on the spool. An opposite end of the cable is terminated by a connector disposed
inside of a sealed closure that is carried with the spool.

In certain implementations, the cable is a first cable and the spool is a first
spool. The method further includes paying out a second cable from a second spool by
pulling on a first end of the second cable; routing the first end of the second cable to an
interior port at the end user location; storing excess length of the second cable on the
second spool; and connecting an opposite end of the second cable to the second end of the
first cable within the closure.

In accordance with certain aspects of the disclosure, a method of deploying
cable includes providing a first cable wound on a first cable spool; providing a second
cable wound on a second cable spool; deploying an entirety of the first cable from the first
cable spool; deploying a portion of the second cable from the second cable spool by
pulling on a first axial end of the cable; mounting the second cable spool at a deployment
location, the second cable spool holding overlength of the second cable; and disposing a
second axial end of the cable adjacent the deployment location. The second cable extends
between a first end and a second end, the second end being optically coupled to one end of
the first cable.

A variety of additional inventive aspects will be set forth in the description

that follows. The inventive aspects can relate to individual features and to combinations
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of features. It is to be understood that both the forgoing 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 accompanying drawings, which are incorporated in and constitute a
part of the description, illustrate several aspects of the present disclosure. A brief
description of the drawings is as follows:

FIG. 1 shows an example fiber optic network;

FIG. 2 is a perspective view of an example cable spool configured in
accordance with the principles of the present disclosure;

FIG. 3 is an end view of the cable spool of FIG. 2;

FIG. 4 is an exploded view of the cable spool of FIG. 2;

FIG. 5 is a front view of the cable spool of FIG. 2;

FIG. 6 is a transverse cross-sectional view of the cable spool of FIG. 5
taken along the 6-6 line;

FIG. 7 is a front view of the cable spool of FIG. 2 with a cable wound
thereon; and

FIG. 8 is a diagram showing the cable spool of FIG. 2 mounted with a
second spool holding slack of a second cable at an end user location, the second cable
being routed from the second spool to an interior port at the end user location;

FIG. 9 is a perspective view of an example cable spool assembly including
a cable spool, a mounting bracket, and a locking cap configured in accordance with the
principles of the present disclosure;

FIG. 10 is an exploded perspective view of the cable spool assembly of
FIG. 9,

FIG. 11 is a rear perspective view of the cable spool assembly of FIG. 9;

FIG. 12 is a perspective view of the mounting bracket of FIG. 9,

FIG. 13 is a perspective view of the cable spool of FIG. 9 mounted to the
mounting bracket of FIG. 9 without the locking cap;

FIG. 14 is a perspective view of the cable spool of FIG. 9;

FIG. 15 is an end view of the cable spool of FIG. 14;

FIG. 16 is an exploded perspective view of the cable spool of FIG. 14;
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FIG. 17 is a cross-sectional view taken along the 17-17 line of FIG. 15;

FIG. 18 is a front perspective view of the locking cap of FIG. 9;

FIG. 19 is a rear perspective view of the locking cap of FIG. 9;

FIG. 20 is a cross-sectional view of the cable spool assembly of FIG. 9
showing the locking cap inhibiting rotation of the cable spool relative to the mounting
bracket; and

FIG. 21 is a perspective view of another example cable spool configured in

accordance with the principles of the present disclosure.

Detailed Description

Reference will now be made in detail to exemplary aspects of the present
disclosure that are illustrated in the accompanying drawings. Wherever possible, the same
reference numbers will be used throughout the drawings to refer to the same or like parts.

The present disclosure is directed to a cable spool configured to hold a
cable. In some implementations, the cable spool defines an outer slot through which the
cable is inserted. In certain implementations, the outer slot is sized smaller than a width of
the cable. In certain examples, the outer slot is defined between two lips that flex
outwardly to allow the cable to pass through the slot. In certain examples, the outer slot is
centered on a drum of the cable spool. In examples, the cable spool is configured to allow
winding of the cable only over the center of the cable.

FIG. 2 illustrates an example cable spool 100 configured in accordance
with the principles of the present disclosure. The cable spool 100 includes a drum 105
sized to correspond with a minimum bend radius of the cable. In certain implementations,
the drum 105 has a radius that equals the minimum bend radius of the cable. In certain
implementations, the drum 105 has a radius that is slightly larger than the minimum bend
radius of the cable. In some implementations, the drum 105 defines a concave outer
surface. In other implementations, the drum 105 defines a cylindrical outer surface.

The cable spool 100 defines an outer slot 108 through which a cable can be
routed onto a drum 105 of the cable spool 100. The outer slot 108 is sized to apply
friction to the cable as the cable passes through the outer slot 108. The outer slot 108 is
sized to be less than a maximum width of the cable. In an example, the outer slot 108 is
sized to be less than a diameter of a round cable. In another example, the outer slot 108 is

sized to be less than a widest dimension of a flat, oblong, or other shaped cable. In certain
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implementations, the slot 108 expands to accommodate the cable when the cable passes
through the slot 108.

In certain implementations, the cable spool 100 includes a first flange 102
extending radially outwardly from a first axial end of the drum 105 and a second flange
104 extending radially outwardly from a second axial end of the drum 105. Outer
circumferential edges of the flanges 102, 104 are spaced from each other to define the slot
108. In certain examples, the outer circumferential edges can define a tapered or curved
lip 109 (FIG. 3) to aid in guiding the cable through the slot 108. The flanges 102, 104 are
sufficiently flexible to enable expansion of the slot 108 to accommodate the cable as a user
pulls or pushes the cable through the slot 108. The flanges 102, 104 are sufficiently rigid
to retain the cable unless a user applies a force to the cable.

In certain implementations, a portion of each of the flanges 102, 104 curves
towards the opposite flange 104, 102 as the flange 102, 104 extends radially outwardly.
The flanges 102, 104 cooperate to define an annular passageway 106 (FIG. 6) around the
drum 105. The cable guided through the slot 108 and onto the drum 105 is wound within
the annular passageway 106. In some implementations, the outer passageway 106 is at
least twice as large as the slot 108. In certain implementations, the outer passageway 106
is at least three times as large as the slot 108. In certain implementations, the outer
passageway 106 is at least four times as large as the slot 108. In certain implementations,
the outer passageway 106 is at least five times as large as the slot 108.

In certain implementations, the cable spool 100 defines a central aperture
103 through the drum 105. In certain examples, the central aperture 103 is defined by a
cylindrical inner surface of the drum 105. In certain examples, a rod or other supporting
member can be inserted through the central aperture 103 to enable the cable spool 100 to
be spun on the rod to facilitate deployment of a cable wound on the cable spool 100.

In certain implementations, at least one of the flanges 102, 104 defines a
window aperture 107 that provides access to the annular passageway 106. In certain
examples, the flange 102, 104 defines a plurality of circumferentially spaced window
apertures 107. In certain examples, both flanges 102, 104 define a plurality of
circumferentially spaced window apertures 107. In some examples, the window apertures
107 of the first flange 102 do not align with the window apertures 104 of the second flange
104. In other examples, however, the window apertures 107 of the first flange 102 align

with the window apertures 104 of the second flange 104.
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In certain examples, a second axial end of the cable can be inserted through
the window aperture 107 so that the second axial end of the cable is disposed external of
the cable spool 100. The cable can then be wound within the annular passageway 106.
Prior to deployment, the first axial end of the cable can be disposed within the annular
passageway 106 or external of the cable spool 100. The cable is deployed by pulling on
the first axial end of the cable. The second axial end rotates with the cable spool 100
during deployment.

As shown in FIG. 4, the cable spool 100 can be formed from a first housing
member 110A and a second housing member 110B that couple together. In some
implementations, the first and second housing members 110A, 110B cooperate to define
the drum 105. In other implementations, one of the housing members 110A, 110B defines
the drum 105. In certain implementations, each of the housing members 110A, 110B
defines one of the flanges 102, 104. Accordingly, the housing members 110A, 110B
cooperate to define the annular passageway 106. In some examples, the first and second
housing members 110A, 110B are identical.

In some implementations, the first and second housing members 110A,
110B latch together. In other implementations, the first and second housing members
110A, 110B can be attached using fasteners 115. In certain such implementations, each
housing member 110A, 110B defines fastening apertures 111 through which the fasteners
115 can be inserted. In certain implementations, each housing member 110A, 110B can
define fastener support structures defining inner threaded channels in which to receive the
fasteners 115. In certain examples, each housing member 110A, 110B includes fewer
fastener support structures than fastening apertures 111.

In use, a user winds a cable 120 onto the spool 100 by threading one end
124 of the cable 120 through the outer slot 108. In some implementations, the end 124 is
disposed within the annular passageway 106. In other implementations, the end 124 is
routed through one of the window apertures 107 of one of the flanges 102, 104. The user
continues to wind the cable onto the spool 100 through the slot 108 to wrap the cable
around the drum 105. In some implementations, the cable 120 is wound until an opposite
end 122 of the cable 120 is received in the passageway 106. In other implementations, the
end 122 of the cable 120 remains external of the spool 100.

In certain implementations, the outer slot 108 is positioned relative to the

drum and is sized relative to the cable 120 so that the user winds the cable 120 over the
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center of the cable 120 and onto the drum 105. Accordingly, the size of the slot 108
inhibits the user from twisting the cable during winding. The size of the slot 108 also
inhibits the cable from passing through the slot 108 without force being applied by the
user. Accordingly, the annular passageway 106 can contain the cable 120 against a spring
force provided by bending strength members (e.g., fiberglass rods) of the cable 120.

The cable spool 100 can be used to store excess length of the cable 120
after deployment of the cable 120. The cable spool 100 can be mounted to a bracket, pole,
behind a wall box, etc. when the cable has been deployed. Part of the cable 120 also can
be wound back on the cable spool 100 if too much is initially paid out from the cable spool
100.

In accordance with some aspects of the disclosure, the end 124 of the cable
spool 100 that is routed through the window aperture 107 can be sealed within a protective
closure 141. The protective closure 141 provides environmental sealing protection of the
end 124. In some implementations, the end 124 is connectorized. In certain examples, the
connectorized end 124 is received at an adapter 145 disposed within the protective closure
141. In other implementations, the end 124 is unconnectorized. In certain examples, the
end 124 can be connectorized in the field and plugged into the adapter 145. In certain
examples, the unconnectorized end 124 can be stored in the closure 141.

In some implementations, the closure 141 has a clamshell configuration
that provides access to the cable end 124. In certain implementations, the closure 141 can
hold the adapter 145 at an axially fixed position and/or a rotationally fixed position. An
example structure suitable for use as the closure 141 is the FIC Box offered by
CommScope of Hickory, NC. In other implementations, the closure 141 can be a
ruggedized optical adapter (e.g., a DLX or HMFOC adapter). In still other
implementations, the end 124 can be a ruggedized male connector and a ruggedized
female connector that environmentally seal to a female or male ruggedized connector
instead of connecting within a closure 141.

The protective closure 141 revolves with the window aperture 107 of the
cable spool 100 when the cable spool 100 rotates about a rotation axis extending through
the central aperture 103. In certain implementations, the cable spool 100 is configured to
carry the closure 141. For example, one of the flanges 102, 104 of the cable spool 100
may include latch fingers or other retention structures to receive the closure 141. In other

implementations, however, the closure 141 can be taped, tied, or otherwise secured to the
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cable spool 100. In still other implementations, the closure 141 can be loose relative to the
cable spool 100.

In use, a user deploys the cable 120 from the cable spool 100 by pulling the
end 122 of the cable 120 relative to the cable spool 100. In some implementations, the
user can position the cable spool 100 at an end user location and pull the cable end 122 to
a drop terminal or other network node to deploy the cable 120. In other implementations,
the user can position the cable spool 100 and end 122 at the drop terminal and walk the
cable spool 100 away from the drop terminal or other network node and towards the end
user location to deploy the cable 120.

In accordance with certain aspects of the disclosure, the cable spool 100
can be utilized in an optical network (e.g., optical network 10 of FIG. 1) to store excess
slack length of cables routed between network locations (e.g., central office, fiber
distribution hubs, indexing terminals, drop terminals, end user, etc.). For example, the
cable spool 100 can be mounted at an end user location (e.g., to an outside of a residence,
business, multi-dwelling unit; or to a pole or other surface adjacent the same). Slack
length of a network cable (e.g., drop cable) routed to the end user location can be stored at
the cable spool 100.

In accordance with certain aspects of the disclosure, the cable spool 100
and protective closure 141 provide a demarcation location 140 within the network (e.g., at
the end user location). For example, the cable spool 100 and protective closure 141 can
provide a connection point between the drop cable routed to the end user location and an
optical fiber routed from inside a residence of the end user. The demarcation location 140
can be environmentally sealed to protect the connection (e.g., using the protective closure
141).

In some implementations, a cover or shroud 150 can be placed over the
cable spool 100. In certain implementations, the cover or shroud 150 provides an aesthetic
enhancement to the cable spool 100 or end user location. In certain implementations, the
cover or shroud 150 functions as a snow shield. In certain implementations, the cover or
shroud 150 may provide environmental protection (i.e., be water-tight). The cable or
shroud 150 defines a port through which the cable 120 passes as the cable 120 extends to
the end 122.

In accordance with certain aspects, additional cabling may be needed to

bring the signals carried by the cable 120 into the residence, business, multi-dwelling unit,
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or other building at which the cable spool 100 is attached. For example, a cable 160 can
be routed between the cable spool 100 and an interior port (e.g., a wall outlet) within the
building. The additional cable 160 has a first end 162 that connects to the end 124 of the
cable 120. In some implementations, the first end 162 is connectorized and configured to
plug into the adapter 145 disposed in the closure 141. In other implementations, the first
end 162 is unconnectorized and configured to splice to an unconnectorized end 124 of the
cable 120. In such implementations, the closure 141 would protect the splice.

In certain implementations, the additional cable 160 is deployed on a
second cable spool 170. The second cable spool 170 is configured to hold any excess
length of the additional cable 160 after deployment of the cable end 162 into the building.
In certain implementations, the second cable spool 170 defines a central aperture that aids
in rotating the spool (e.g., is sized to receive a spindle) to deploy the additional cable 160.
In some implementations, the second cable spool 170 has a similar slotted configuration to
the cable spool 100. In other implementations, however, the second cable spool 170 can
have a larger slot (e.g., a slot that is about the same size as the drum).

In some implementations, the additional cable 160 is smaller in diameter
than the cable 120. For example, the additional cable 160 can be less than 4 mm, less than
3 mm, less than 2 mm, about 1.2 mm, etc. Accordingly, in certain implementations, the
additional cable 160 can be held at a smaller radius than the cable 120. Therefore, the
drum 175 of the second cable spool 170 can be smaller in diameter than the drum 105 of
the cable spool 100. In certain implementations, the additional cable 160 has a shorter
length than the cable 120. Flanges 172 extending outwardly from the drum 175 of the
second cable spool 170 may be smaller than the flanges 102, 104 of the cable spool 100.

In certain implementations, the second cable spool 170 is mounted to or
adjacent the cable spool 100 for storage. In certain implementations, the second cable
spool 170 can be smaller than the cable spool 100. In some implementations, the second
cable spool 170 is sufficiently small to fit within the central aperture 103 of the cable
spool 100. In such implementations, the second cable spool 170 can be mounted to the
cable spool 100 or to the surface to which the cable spool 100 is mounted. In other
implementations, the second cable spool 170 is larger than the central aperture 103, but
still sufficiently small to mount within a footprint of the cable spool 100. In other
implementations, the second cable spool 170 can be the same size or larger than the cable

spool 100.
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In some implementations, the cable spool 100 can be structured to hold the
second cable spool 170. For example, the cable spool 100 can include latches 118 to
engage the second cable spool 170. In other examples, the second cable spool 170 can be
mounted to the cable spool 100 using brackets, fasteners, or other mounting structures. In
still other examples, the second cable spool 170 can be mounted to a surface adjacent the
cable spool 100 using brackets, fasteners, latches, or other mounting structures. In still yet
other implementations, the cable spool 100 can be mounted to the second cable spool 170.

In certain implementations, the cover or shroud 150 can be placed over
both the cable spool 100 and the second cable spool 170. For example, the cover or
shroud 150 can be placed over the cable spool 100 with the second cable spool 170
mounted inside the central aperture 103. In other examples, the cover or shroud 150 can
be placed over the cable spool 100 with the second cable spool 170 mounted to an exterior
of the flange 102, 104 facing the cover or shroud 150.

FIGS. 9-20 illustrate another example cable spool assembly 240 configured
in accordance with the principles of the present disclosure to store slack length of a cable
(e.g., a drop cable). The cable spool assembly 240 includes a cable spool 200, a mounting
bracket 230, and an optional locking cap 280. The mounting bracket 230 is secured to a
mounting location (e.g., at an exterior of a residence of an end user). The cable spool 200
is disposed on the mounting bracket 230 to mount the cable spool 200 at the mounting
location. The locking cap 280 may be used to maintain the cable spool 200 at the
mounting bracket 230. In certain implementations, the locking cap 280 may inhibit
rotation of the cable spool 200 relative to the mounting bracket 230 as will be described in
more detail herein.

As shown in FIGS. 10-12, the mounting bracket 230 includes a base 231
configured to mount to a mounting surface. The base 231 defines a mounting surface 232
facing in a first direction relative to the base 231. In some examples, the mounting surface
232 is generally flat. In other examples, the mounting surface 232 is curved to
accommodate the shape of a cable or pole to which the mounting bracket 230 could be
attached. In certain examples, the mounting surface 232 has a textured surface to facilitate
mounting to the mounting location. In certain implementations, the base 231 defines one
or more fastener openings 236 sized to receive fasteners to hold the mounting bracket 231
to the mounting surface. In other implementations, the base 231 could define latches, slots

to receive straps, or other mounting structures.
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A support structure 233 extends from the base 231 in a second direction
opposite the first direction. The support structure 233 is sized to fit within a central
aperture 203 (FIG. 10) of the cable spool 200. The support structure 233 is sized and
configured to hold the cable spool 200. In certain implementations, the support structure
233 includes one or more flexible arms 234 that define hooks 235 at ends distal from the
base 231. The support structure 233 is sized so that the hooks 235 latch over a front rim
205a (FIG. 13) of the cable spool 200 to hold the cable spool 200 to the mounting bracket
230.

The cable spool 200 can be used to store excess length of the cable after
deployment of the cable. The cable spool 200 can be mounted to the bracket 230, another
bracket, or another mounting structure when the cable has been deployed. In some
examples, the cable spool 200 hangs on the support structure 233 and the hooks 235
inhibit removal of the cable spool 200 from the support structure 233. In other examples,
the cable spool 200 hangs on the hooks 235 (e.g., when the mounting bracket 230 is
mounted to an aerial cable). Part of the cable also can be wound back on the cable spool
200 if too much is initially paid out from the cable spool 200.

FIGS. 13-16 illustrate another example cable spool 200 configured in
accordance with the principles of the present disclosure. The cable spool 200 includes a
drum 205 sized to correspond with a minimum bend radius of the cable. In certain
implementations, the drum 205 has a radius that equals the minimum bend radius of the
cable. In certain implementations, the drum 205 has a radius that is slightly larger than the
minimum bend radius of the cable. In some implementations, the drum 205 defines a
concave outer surface. In other implementations, the drum 205 defines a cylindrical outer
surface.

The cable spool 200 defines an outer slot 208 through which a cable can be
routed onto a drum 205 of the cable spool 200. The outer slot 208 is sized to apply
friction to the cable as the cable passes through the outer slot 208. The outer slot 208 is
sized to be less than a maximum width of the cable. In an example, the outer slot 208 is
sized to be less than a diameter of a round cable. In another example, the outer slot 208 is
sized to be less than a widest dimension of a flat, oblong, or other shaped cable. In certain
implementations, the slot 208 expands to accommodate the cable when the cable passes

through the slot 208.
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In certain implementations, the cable spool 200 includes a first flange 202
extending radially outwardly from a first axial end of the drum 205 and a second flange
204 extending radially outwardly from a second axial end of the drum 205. Outer
circumferential edges of the flanges 202, 204 are spaced from each other to define the slot
208. In certain examples, the outer circumferential edges can define a tapered or curved
lip 209 to aid in guiding the cable through the slot 208. The flanges 202, 204 are
sufficiently flexible to enable expansion of the slot 208 to accommodate the cable as a user
pulls or pushes the cable through the slot 208. The flanges 202, 204 are sufficiently rigid
to retain the cable unless a user applies a force to the cable.

In certain implementations, a portion of each of the flanges 202, 204 curves
towards the opposite flange 204, 202 as the flange 202, 204 extends radially outwardly.
The flanges 202, 204 cooperate to define an annular passageway 206 (FIG. 17) around the
drum 205. The cable guided through the slot 208 and onto the drum 205 is wound within
the annular passageway 206. In some implementations, the outer passageway 206 is at
least twice as large as the slot 208. In certain implementations, the outer passageway 206
is at least three times as large as the slot 208. In certain implementations, the outer
passageway 206 is at least four times as large as the slot 208. In certain implementations,
the outer passageway 206 is at least five times as large as the slot 208.

In certain implementations, the cable spool 200 defines a central aperture
203 through the drum 205. In certain examples, the central aperture 203 is defined by a
cylindrical inner surface of the drum 205. In certain examples, a rod or other supporting
member can be inserted through the central aperture 203 to enable the cable spool 200 to
be spun on the rod to facilitate deployment of a cable wound on the cable spool 200.

In certain implementations, at least one of the flanges 202, 204 defines a
window aperture 207 that provides access to the annular passageway 206. In certain
examples, the flange 202, 204 defines a plurality of circumferentially spaced window
apertures 207. In certain examples, both flanges 202, 204 define a plurality of
circumferentially spaced window apertures 207. In some examples, the window apertures
207 of the first flange 202 do not align with the window apertures 204 of the second flange
204. In other examples, however, the window apertures 207 of the first flange 202 align
with the window apertures 204 of the second flange 204.

In certain examples, a second axial end of the cable can be inserted through

the window aperture 207 so that the second axial end of the cable is disposed external of
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the cable spool 200. The cable can then be wound within the annular passageway 206.
Prior to deployment, the first axial end of the cable can be disposed within the annular
passageway 206 or external of the cable spool 200. The cable is deployed by pulling on
the first axial end of the cable. The second axial end rotates with the cable spool 200
during deployment.

As shown in FIG. 16, the cable spool 200 can be formed from a first
housing member 210A and a second housing member 210B that couple together. In some
implementations, the first and second housing members 210A, 210B cooperate to define
the drum 205. In other implementations, one of the housing members 210A, 210B defines
the drum 205. In certain implementations, each of the housing members 210A, 210B
defines one of the flanges 202, 204. Accordingly, the housing members 210A, 210B
cooperate to define the annular passageway 206. In some examples, the first and second
housing members 210A, 210B are identical.

In certain implementations, the first and second housing members 210A,
210B latch together. For example, one or both housing members 210A, 210B may define
latch members 213 sized to mate with latch holes 214 defined by the other housing
member 210B, 210A. In certain implementations, the first and second housing members
210A, 210B can be attached using fasteners. In certain such implementations, each
housing member 210A, 210B defines fastening apertures 211 through which the fasteners
can be inserted. In certain implementations, each housing member 210A, 210B can define
fastener support structures 212 defining inner threaded channels in which to receive the
fasteners. In certain implementations, one or both of the first and second housing
members 210A, 210B include alignment pegs 215 that align with alignment openings 216
of the other housing member 210B, 210A. In certain examples, the alignment openings
216 are formed in some of the fastener support structures 212.

In use, a user winds a cable onto the spool 200 by threading one end of the
cable through the outer slot 208. In some implementations, the end is disposed within the
annular passageway 206. In other implementations, the end is routed through one of the
window apertures 207 of one of the flanges 202, 204. The user continues to wind the
cable onto the spool 200 through the slot 208 to wrap the cable around the drum 205. In
some implementations, the cable is wound until an opposite end of the cable is received in
the passageway 206. In other implementations, the end of the cable remains external of

the spool 200.
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In accordance with some aspects of the disclosure, the end of the cable that
is routed through the window aperture 207 can be sealed within a protective closure, such
as protective closure 141 of FIG. 8. The protective closure provides environmental sealing
protection of the cable end. In some implementations, the cable end is connectorized. In
certain examples, the connectorized end is received at an adapter disposed within the
protective closure. In other implementations, the cable end is unconnectorized. In certain
examples, the cable end can be connectorized in the field and plugged into the adapter. In
certain examples, the unconnectorized end can be stored in the closure.

The protective closure revolves with the window aperture 207 of the cable
spool 200 when the cable spool 200 rotates about a rotation axis extending through the
central aperture 203. In certain implementations, the cable spool 200 is configured to
carry the closure. For example, one of the flanges 202, 204 of the cable spool 200 may
include latch fingers or other retention structures to receive the closure. In other
implementations, however, the closure can be taped, tied, or otherwise secured to the cable
spool 200. In still other implementations, the closure can be loose relative to the cable
spool 200.

In certain implementations, the outer slot 208 is positioned relative to the
drum and is sized relative to the cable so that the user winds the cable over the center of
the cable and onto the drum 205. Accordingly, the size of the slot 208 inhibits the user
from twisting the cable during winding. The size of the slot 208 also inhibits the cable
from passing through the slot 208 without force being applied by the user. Accordingly,
the annular passageway 206 can contain the cable against a spring force provided by
bending strength members (e.g., fiberglass rods) of the cable.

In certain implementations, a portion of the cable also can be coiled
external of the passage 206. For example, one or more loops of the cable can be formed
external of the cable spool 200 and secured to an exterior of the cable spool 200 (e.g.,
using cable ties). In certain examples, tie-down support members 219 are disposed at an
external surface of one or both flanges 202, 204. Cable ties can be inserted through the
tie-down support members 219 and wrapped around the coil to hold the portion of the
cable to the cable spool 200. In an example, the coil includes a sufficient length of cable
to accommodate routing a respective end of the cable to a connection point.

In accordance with certain aspects of the disclosure, a locking cap 280 may

facilitate retaining the cable spool 200 at the mounting bracket 230. In certain
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implementations, the locking cap 280 is configured to couple to the mounting bracket 230.
In certain implementations, the locking cap 280 extends over at least a portion of the cable
spool 200 when the locking cap 280 is coupled to the mounting bracket 230. In certain
implementations, the locking cap 280 inhibits rotation of the cable spool 200 relative to
the mounting bracket 230 when the locking cap 280 is disposed in a locked position
relative to the mounting bracket 230 and cable spool 200.

FIGS. 18-19 illustrate an example locking cap 280 structured and
configured in accordance with the principles of the present disclosure. The locking cap
280 includes a base 281 from which an annular wall 282 extends. The wall 282 defines
open-ended notches 283 facing away from the base 281. Flexible latching arms 284 also
extend away from the base 281 within the wall 282. Each latching arm 284 defines a hook
285 at an end distal from the base 281. A biasing member 286 extends between the distal
ends of the latching arms 284 to bias the hooks 285 outwardly.

The latching arms 284 and hooks 285 mate with the mounting bracket 230
to hold the locking cap 280 to the mounting bracket 230. As shown in FIG. 12, certain
implementations of the mounting bracket 230 include a receiving structure 237 that
extends from the base 231 in the second direction. The receiving structure 237 is located
within the support structure 233. In certain examples, the receiving structure 237 is
coaxial with the support structure 233. In certain examples, the receiving structure 237
extends less far from the base 231 than the support structure 233. In certain examples,
one or more ribs 239 extend between the support structure 233 and the receiving structure
237. The receiving structure 237 defines one or more apertures 238. In certain examples,
each aperture 238 tapers inwardly as the aperture 238 extends away from the base 231. In
certain examples, the receiving structure 237 defines a passage leading to an aperture 232a
defined by the base 231. In certain examples, the apertures 238 lead to the passage.

As shown in FIG. 20, the latching arms 284 of the locking cap 280 flex
inwardly as they enter the receiving structure 237 of the mounting bracket 230 when the
locking cap 280 is disposed over the support structure 233. When the latching hooks 285
of the locking cap 280 reach the apertures 238 of the receiving structure 237, the biasing
member 286 pushes the hooks 285 through the apertures 238 to latch to the receiving
structure 237. The latching hooks 285 hold the locking cap 280 to the mounting bracket
230.
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In certain implementations, the notches 283 of the locking cap 280 align
with ribs 225 of the cable spool 200 when the cable spool 200 and locking cap 280 are
both disposed on the mounting bracket 230. In certain implementations, the ribs 225 are
received within the notches 283 of the locking cap 280 when the locking cap 280 is
latched to the mounting bracket 230. Interaction between the wall 282 and the ribs 225
inhibits rotation of the cable spool 200 relative to the locking cap 280. Interaction
between the hooks 285 and the receiving structure 237 inhibits rotation of the locking cap
280 relative to the mounting bracket 230.

In certain implementations, a cover or shroud, such as cover or shroud 150
of FIG. 8, can be mounted over the mounting bracket 230, cable spool 200, and locking
cap 280. In certain examples, the cover or shroud functions as a snow shield. In certain
examples, the cover or shroud is environmentally sealed. In certain examples, the cover or
shroud is an aesthetic cover that is not environmentally sealed.

In accordance with certain aspects of the disclosure, the cable spool 200
can be configured to mount to a disposable spool for deployment in the field. In certain
implementations, the cable spool 200 includes one or more fastener support structures 229
disposed radially outwardly from the fastener support structures 212. Long fasteners can
be inserted through the fastener support structures 229 and through portions of the
disposable spool.

FIG. 21 illustrates another example cable spool 410 having flexible, closely
spaced flanges that are substantially similar to the flanges 102, 104, 202, 204. In certain
implementations, the cable spool 410 includes teeth 440 extending radially into the central
aperture 103, 203. In certain implementations, the flanges of the cable spool 410 include
external structure that facilitates attachment of cable ties or other fastening structures.

Additional information about example mounting brackets suitable for use in
holding the cable spool 100, 200, 410 can be found in copending PCT Application No.
________________ , having attorney docket number [02316.3013WOULY, filed February 8, 2017, and
titled “Cable Slack Storage System for Terminal,” the disclosure of which is hereby
incorporated herein by reference.

Having described the preferred aspects and implementations of the present
disclosure, modifications and equivalents of the disclosed concepts may readily occur to
one skilled in the art. However, it is intended that such modifications and equivalents be

included within the scope of the claims which are appended hereto.
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What is claimed is:

1. A cable spool assembly for a cable, the cable spool assembly comprising:

a drum having a radius that corresponds to a minimum bend radius of the cable;

a first flange extending radially outwardly from a first axial end of the drum to a
first circumferential edge; and

a second flange extending radially outwardly from a second axial end of the drum
to form a cable spool, the second flange extending to a second circumferential edge so that
the second flange opposes the first flange, the second circumferential edge being spaced
from the first circumferential edge by a gap, the gap being smaller than a maximum cross-

dimension of the cable.

2. The cable spool assembly of claim 1, wherein the first flange is defined by a first

housing member and the second flange is defined by a second housing member.

3. The cable spool assembly of claim 2, wherein the first and second housing

members cooperate to define the drum.

4. The cable spool assembly of claim 2, wherein the first and second housing

members are identical.

5. The cable spool assembly of claim 2, wherein the first and second housing

members latch together.

6. The cable spool assembly of claim 2, wherein the first and second housing

members are fastened together.

7. The cable spool assembly of claim 1, wherein each of the first and second flanges

bow outwardly away from the opposing flange.

8. The cable spool assembly of claim 1, wherein the drum defines a concave outer

surface facing outwardly towards the gap.
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9. The cable spool assembly of claim 1, wherein the first and second circumferential

edges each define a curved lip at the gap.

10.  The cable spool assembly of claim 1, wherein the drum is hollow.

11.  The cable spool assembly of claim 10, wherein an inner surface of the drum is

generally cylindrical.

12.  The cable spool assembly of claim 1, wherein at least one of the flanges defines an

aperture through which a short length of the cable at one end of the cable extends.

13.  The cable spool assembly of claim 12, wherein the one end of the cable is

terminated by a drop terminal.

14.  The cable spool assembly of claim 12, wherein the one end of the cable is

terminated by a single fiber connector.

15.  The cable spool assembly of claim 12, wherein the one end of the cable is

terminated by ruggedized optical connector.

16.  The cable spool assembly of any of claims 1-15, further comprising a mounting
bracket including a base and a support structure, the base being configured to mount to a

surface, the support structure being sized to hold the cable spool.

17.  The cable spool assembly of claim 16, further comprising a locking cap configured
to couple to the mounting bracket, the locking cap inhibiting removal of the cable spool

from the support structure when coupled to the mounting bracket.

18.  The cable spool assembly of claim 17, wherein the locking cap inhibits rotation of

the cable spool relative to the mounting bracket when coupled to the mounting bracket.

19.  The cable spool assembly of claim 18, wherein the locking cap defines notches

sized to receive ribs of the cable spool.
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20.  The cable spool assembly of any of claims 17-19, wherein the mounting bracket
includes a receiving structure disposed within the support structure, the receiving structure
defining apertures; and wherein the locking cap includes latch arms sized to snap into the

apertures of the receiving structure of the mounting bracket.

21. A cable deployment system comprising:

a cable spool including a drum extending along a height between first and second
axial ends, the cable spool also including first and second curved flanges extending from
the first and second axial ends, respectively, of the drum, the first and second curved
flanges having outer edges that cooperate to define an annular slot providing access to a
passageway surrounding the drum, the slot having a width that is less than half the height
of the drum; and

a cable wrapped around the drum through the passageway, the cable having a first

end accessible from an exterior of the cable spool.

22.  The cable deployment system of claim 21, wherein the cable spool defines a

central aperture.

23.  The cable deployment system of claim 21, wherein the cable has a second end
opposite the first end.
24.  The cable deployment system of claim 23, wherein the second end extends through

a window aperture defined in one of the first and second flanges of the cable spool.
25.  The cable deployment system of claim 23, further comprising a closure having an
interior that is environmentally sealed from an exterior of the closure, the closure

receiving the second end of the cable within the interior.

26. The cable deployment system of claim 25, further comprising an optical adapter

disposed within the closure.
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27.  The cable deployment system of claim 25, wherein the cable spool is a first cable
spool and the cable is a first cable, and wherein the cable deployment system further
comprises a second cable spool holding a second cable, the second cable having an end

coupled to the second end of the cable within the interior of the closure.

28. The cable deployment system of claim 27, wherein the second cable spool is

mounted to the first cable spool.

29.  The cable deployment system of claim 28, wherein the second cable spool mounts

within a central aperture of the first cable spool.

30.  The cable deployment system of claim 28, further comprising a cover or shroud
mounted over the first and second cable spools, the cover or shroud defining a port

through which the first cable extends.

31 A cable spool assembly comprising:

a first housing member defining an annular shape, the first housing member
defining a central aperture, the first housing member also defining a first concave surface
at an outer circumferential portion of the first housing member; and

a second housing member defining an annular shape, the second housing member
defining a central aperture, the second housing member also defining a second concave
surface at an outer circumferential portion of the second housing member, the second
housing member being configured to attach to the first housing member so that the central
apertures are coaxial and so that the second concave surface faces the first concave

surface.

32.  The cable spool assembly of claim 31, wherein the first and second concave

surfaces cooperate to define an annular passageway around the cable spool assembly.

33.  The cable spool assembly of claim 32, wherein an outer annular slot provides

access to the annular passageway.
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34. The cable spool assembly of claim 32, wherein an annular portion of the first and
second housing members that bounds the central apertures includes radially extending

teeth.

35. A method of deploying cable comprising:

paying out a cable from a spool by pulling a connectorized end of the cable away
from the spool so that the spool rotates about a rotational axis extending through a drum of
the spool,

plugging the connectorized end of the cable into a network port; and

mounting the spool at an end user location, wherein an excess length of the cable
remains on the spool, and wherein an opposite end of the cable is terminated by a

connector disposed inside of a sealed closure that is carried with the spool.

36. The method of claim 35, further comprising mounting a cover or shroud over the
spool.
37. The method of claim 35, wherein the cable is a first cable and the spool is a first

spool, and wherein the method further comprises:
paying out a second cable from a second spool by pulling on a first end of the
second cable;
routing the first end of the second cable to an interior port at the end user location;
storing excess length of the second cable on the second spool; and
connecting an opposite end of the second cable to the second end of the first cable

within the closure.

38. The method of claim 37, further comprising mounting the second spool to the first
spool.
39. The method of claim 37, further comprising mounting the second spool within a

central aperture defined by the first spool.

40. The method of claim 39, further comprising mounting a cover or shroud over the

first and second spools.
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41. A method of deploying cable comprising:

providing a first cable wound on a first cable spool;

providing a second cable wound on a second cable spool, the second cable
extending between a first end and a second end, the second end being optically coupled to
one end of the first cable;

deploying an entirety of the first cable from the first cable spool;

deploying a portion of the second cable from the second cable spool by pulling on
a first axial end of the cable;

mounting the second cable spool at a deployment location, the second cable spool
holding overlength of the second cable; and

disposing a second axial end of the cable adjacent the deployment location.

42. The method of claim 41, wherein the deployment location is at a premises of an
end user; wherein the second axial end of the cable is terminated by a single fiber
connector; and wherein disposing a second axial end of the cable adjacent the deployment
location comprises plugging the single fiber connector into end user equipment at the

premises.

43, The method of claim 41, wherein the deployment location is a telephone pole;
wherein the second axial end of the cable is terminated by a drop terminal; and wherein
disposing a second axial end of the cable adjacent the deployment location comprises

mounting the drop terminal to the telephone pole.

44.  The method of claim 41, further comprising winding part of the second cable back

onto the second cable spool so that the second cable does not twist or kink during winding.
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