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pallet, a plurality of tray assemblies stacked one on top of the other on the
carousel. Each of the tray assemblies include a tray body, at least one fiber
optic adapter supported at a top side of the tray body and a first spool moun -
ted beneath the tray body. The first spool has spaced-apart flanges and fiber
optic cable wrapped about the first spool at a location between the spaced-
apart flanges. At least some of the flanges of the first spools of adjacent tray
assemblies are coupled together.
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PACKAGING ASSEMBLY FOR TELECOMMUNICATIONS
COMPONENTS

CROSS-REFERENCE TO RELATED APPLICATION(S)
This application is being filed on November 6, 2014, as a PCT International
S Patent application and claims priority to U.S. Patent Application Serial No. 61/903,040
filed on November 12, 2013, the disclosure of which is incorporated herein by reference in

its entirety.

THCHNICAL FIELD
The present imvention relates generally to devices and methods for
10 deploying, routing, housing, storing, shipping, connecting, and managing

telecommunications cable and connections.

BACKGROUND
Telecommunication cabling systems typically include cabinets that house
15 terminations and connections/interconnections of telecommunication cables. The
telecommunication cables can include electrical cable, fiber optic cable, and/or hybrid
cable that includes both electrical and optical conductors. The cabinets typically allow
terminations of the various cables to be connected, disconnected, and/or reconnecied to
other terminations of the various cables. To this way, the routing of signals across a
20 telecommunications network can be configured and reconfigured as desired. For example,
a trunk cable from a main office of a telecommunications provider or a data center may be
branched fo various branch cables at the cabinet. Fach of the branch cables may then be
routed to an end-user or to another cabinet.
The telecommunications cable can be stored on, delivered on, and
25 deployed by spools. The cable is typically wound on the spooi at a factory. Upon delivery
10 an installation site, the cable can be unwound from the spool and deploved. The cabingt

can hold terminations/connectors of the cables that are routed 10 it.

SUMMARY

An aspect of the present disclosure relates to an assembly including a

]
<

pallet, a carousel mounted on the pallet, and a plurality of tray assemblies stacked one on
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top of the other on the carousel. Each of the tray assemblies inchude a tray body, at least
one fiber optic adapter supported at a top side of the tray body, and a first spool mounted
beneath the tray body. The first spool having spaced-apart flanges and a fiber optic cable
wrapped about the fivst spool at 4 location between the spaced-apart flanges. At least
some of the flanges of the first spools of adjacent tray assemblies are coupled together.

A varicty of additional aspects will be set forth io the description that
follows. These aspects can relate to individual features and to combinations of features. It
18 10 be understood that both the foregoing general description and the following detailed
description are cxemplary and explanatory only and are not restrictive of the broad

concepts upon which the embodiments disclosed hercin are based.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a telecommmumications assembly having
excmplary features of aspects in accordance with the principles of the present disclosure;

FIG. 2 is an exploded perspective view of the telecormmunications
assembly of FIG.

FIG. 3 is a perspective view of a cable asscrmbly;

FIG. 4 is a side view of stacked cable assemblics on a pallet in accordance
with the principles of the present disclosurg;

FIG. 5 1s a perspective view of a packaging assembly having exemplary
features of aspects in accordance with the principles of the present disclosure;

FIG. 6 is a perspective view of the stacked cable assemblics of FIG. §; with
a stop protection removed;

FIG. 7 is a perspective view of the packaging assembly of FIG. 6 witha
cover opened and showing a packaged chassis;

FIG. 8 is a top perspective view of the packaging assembly of FIG. 6 with
the packaged chassis removed and showing a separator and liner;

FIG. 915 a perspective view of the packaging assembly of FIG. 6 with the
scparator and liner removed 1o show the stacked cable assemblics;

FIG. 10 1s a perspective view of the stacked cable assemblies of FIG. 3
showing a spool stop protecior removed; and

FIG. 11 is a perspective view of the stacked cable asscmblies of FIG. 5

showing the cables being pulled siowltancously.
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DETAILED DESCRIPTION

Referring now to FIGS. 1-2, a tclecommumications assembly 10 is shown.
The telecommunications assembly 10 includes a chassis 12 {e.g., an enclosure, a case, ¢ic.)
and a tray assembly 14 (e.g., a shelf assembly, a drawer assembly, ete.) that removably
mounts in the chassis 12. The telecommunications assembly 10 is adapted for mounting to
a telecommunications rack 16, In other examples, the telecommunications assembly 10
can include 2 chassis sized for bolding vwultiple tray assemblies 14 {c.g..2,3,4,5, 6 or
more tray assemblies).

Referring to FIG. 2, the chassis 12 will be described. The chassis 12 is
adapted for connection to the rack 16, In the depicted example, the chassis 12 is generally
rectanguelar in shape. The chassis 12 includes a base 18, a first sidewall 20, an oppositely
disposed second sidewall 22 and a cover 24. The base I8 includes a first end 26, an
oppositely disposed second end 28, 3 first side 30 that extends between the first and
second ends 26, 28 and an oppositely disposed sccond side 32, In the depicted example,
the first end 26 is a front end of the base 18 while the second end 28 is a back end. In one
example, the chassis 12 includes a major dimension W, which is measured from the first
side 30 to the second side 32, and a minor dimension [, which 1s measured from the first
end 26 to the second end 28, In the depicted example, the major dimension W is greater
than the minor dimension D

The chassis 12 also inclodes mounting brackets 44 at the front of the
chassis 12 for mounting the chassis 12 to the rack/frame 16. In the depicted exanple, the
mounting brackets 44 are each generally L-shaped and are fastened or otherwise secured
10 the side walls 20, 22 of the chassis 12,

The base 18, the first and second sidewalls 20, 22 and the cover 24
cooperatively define an interior region 52 of the chassis 12, The mterior region 52 18
adapted to receive the tray assembly 14, The front end of the chassis 12 defines a front
opening 54 that provides access to the interior region 52. The back end of the chassis 12
defines a rear opening 56 (sec FIG. 1) that provides access 1o the inderior rogion 52, The
tray assembly 14 can be inserted into and/or removed from the interior region 52 through
cither of the front opening 54 or the rear opening 56.

Referring to FIG. 3, a cable assembly 5% is shown. The cable assembly
58 includes the tray assembly 14 mounted to a cable spoel 60. In the depicted
embodiment, the cable spoocl 60 can hold a length of the fiber optic cable 62 that is greater

than or equal to 500 fect of 3mm fiber optic cable. In another embodiment, the cable

s
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spool 6{ can hold a length of the fiber optic cable 62 that is greater than or equal to 1,000
feet of 3mum fiber optic cable.

The cable spool 60 includes a drum 64, a first flange 66, and 2
second flange 68. The drum 64 1s adapted to receive the fiber optic cable 62 coiled around
the drum 64, The drum 64 includes a first axial end 70 and an oppositely disposed second
axial end 72. The first flange 66 is engaged to the first axial end 70 of the drom 64. The
second tlange 68 is engaged to the second axial cnd 72 of the drum 64. The cable spool
60, including the drum 64 and/or flanges 66, 68, can be
manutactured of a plastic material, a paper board material {e.g., cardboard or like material)
or a recycled material. In one embodiment, the cable spool 60 is recyclable or disposable
after use.

The tray assembly 14 is moumted to an outer surface 74 of the first flange
66 of the cable spool 60, The iray assembly 14 tocludes a tray 76 (e.g., a shelf, a drawer,
cte.} and a cable spool asscrably 78 rotatably moounted to the fray 76. A plurality of fiber
optic adapters 130 are camied on an upper flange 77 of a spool 79 of the cable spool
asserubly 78. A first portion of the fiber optic cable 62 is coiled about the spool 79 and a
sccond portion of the fiber optic cable 62 is coiled about the spood 6. The second portion
of the cable 62 can be significantly longer than the first portion of the cable. The fiber
optic cable 62 transitions {from the spool 60 to the spool 78 through a notch 136 in the first
flange 66. The notch 136 in the first flange 66 cxtends mwardly from an outer edge of the
first flange 66 to the drum 64 such that the cable 62 can be routed from the drum 64
though the notch 136 to the spool 79, The cable 62 can inchude a plurality of optical
fibers. A first end 623 of the cable 62 is managed at the tray sssembly 14, The first end
62a of the cable 62 1s routed from a storage region of the spool 79 (i.e., between the spool
flanges) though a central vegion of the spool 79 to the top side of the upper flange 77. At
the first end 62a of the cable 62, the optical fibers are fanned cut (L.e., broken out) into
separate connectorized pigtails 81 having connectorized ends 83 that are plugged into the
adapters 130. A second end 62b of the cable 62 is accessible at the outside of the cable
spool 6. At the second end 62b of the cable 62, the optical fibers of the cable 62 can be
terminated at a muhi-fiber comector 85, The tray assembly 14 is adapted for insertion
and removal from the chassis 12 as 2 unit without requiring the cable spool assembly 78 to
be detached from the tray 76. In other examples, other spool assemblics may be used. For
example, the spool assemblics disclosed at U.S. provisional patent application Serial No.

61/370,070, filed August 02, 2010, and U.S. Patent Application Serial No. 13/167,550,
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filed June 23, 2011, hercby incorporated by reference in its entirety, can be inchuded in
certain emubodiments.

The tray 76 includes 2 base panel 80 baving a first end portion 82 {¢.g., a
front end portion), an oppositely disposed second end portion 84 (e.g., a back end portion),
a first side portion 86 that extends at least partially between the first and second end
portions 82, 84 and an oppositely disposed second side portion 88 that extends at least
partially between the first and second end portions 82, 84, In the depicted embodiment,
the first and second side portions 86, 88 extend cutwardly from the base panel 80 ina
generally perpendicular direction. In one embodiment, the tray assembly 14 is tied down
to the first flange 66 so that the base panel 80 of the tray 76 abuts the outer surface 74 of
the first flange 66.

FIG. 4 shows a plorality of the cable assembhies S8 {cach including a tray
14 and a spool 60} arranged in a vertically stacked configuration along a vertical axis X
The bottoromost cable asserobly 58 1s supported oun a rotation structure 90 {(e.g., a structure
sach as a carouscl having a component (e.g., a platform) that is free to rotate about the axis
X}). It will be appreciated that the rotation structure 90 can include bearings, rollers,
whegls or other structures for permitting a platform 91 of the rotation structure 90 to freely
rotate about the axis X relative to a base of the rotation structure 90. As depicted, the
rotation structare 90 is supported on a pallet 98 and the rotation structurve 90 1s configured
such that the platform 91 can freely rotate about the axis X relative to the pallet 98, The
stacked cable assemblics 58 can include cable assemblics 58 to 58; respectively including
spools 601 to 607 and corresponding trays 141 to 147, It will be appreciated that the number
of stacked cable assemblics can vary.

FIGS. 5-6 show an example of a package assembly 100 suitable for packaging the
stack of cable assemblies 58 for transport/shipping. The package assembly 100 includes a
cardboard box 102 containing the vertical stack of cable assemblies 58 (see FIG. 6). In
other examples, the cardboard box 102 can be replaced by a box made of another material,
such as polymer materials, The cable assemblies 58 are stacked vertically in the
cardboard box 102, A variable number of cable assemblies 58 can cause the height of the
cardboard box 102 to vary. A variation of the height of the cardboard box 102 can change
with the number of cable assemblies 58 packaged therein.

The package assembly 100 is shown including four box sides
S1, Ss, Sa, Sy and straps 104, The package assembly 100 can be fastened securely to the

pallet 9% with the straps 104 {(steel or plastic) so that the ioad will not shift from vibration
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of transportation and handling. The anchor straps 104 can be routed underneath the pallet
98 and arcund the sides S, 5y of the cardboard box 102 and over a top cover 106 of the
cardboard box 102.

In the depicted example, the pallet 9% can be a wood pallet box mcluding
a pallet base 108, right side 110, a left side 112, and a paliet top 114 to form a rugged
container for shipping, fork truck handling, and stacking in storage. The pallet 98 defines
an opening 116 for recciving forks of a fruck Iift to move the packaging asserably 100
from one location to another.

Referring to FIGS. 7-9, the package assembly 100 is shown with the
straps 104 removed.  In certain examples, the sides 51, 52, 83, 54 are provided with flaps
118a, 118, 118¢, and 118d respectively. These flaps 118a, 118b, 113¢, and 118d are
folded together and closed to form the top cover 106 (see FIG. §) of the cardboard box
102, In the depicted example, the flaps 118a, 118b, 118¢, and 1184 arc integral with the
other sides 81, 82, 83, 84 of the cardboard box 102,

In certain examples, the packaging assembly 100 can also include a side
opening 12{ in each of sides 83, Ssof the cardboard box 102, This opening 120 can be
obtained by providing cut-outs in the cardboard box 102, The side opening 120 provides
for the packaging assembly 100 to be hand-carried.  In the depicted example, the
cardboard box 102 can include a nomber of boxed chassis 12a corresponding to the
plurality of tray assemblics 14 {see FIG. 6} packaged therein.

Referring to FIG. §, the cardboard box 102 is shown with the boxed chassis
1Za removed. The cardboard box 102 can include separators 122 to create stable layers of
product to adequately secure the load for fork truck handling, The cardboard box 102 may
also inchude liners 124 to separate the various components being shipped within the
package. The separators can be placed between layers and covers as necessary to stabilize
the load.

Referring to FIG. 9, the cardboard box 102 is shown with the separator 122
and liner 124 removed. The cable assemblics 58 are shown packaged inside the cardboard
box 102, In certain cxarmples, the cable assemblies 58 can be stacked one on top of the
other therein. In some examples, as many as seven cable assemblics 58 can be packaged
therein, In other examples, the number of cable assemblies 58 can vary,

In one example, the cable assemblies 58 can be secured by appropriate
banding, stretch or shrink-wrap, to prevent shifting when transported. With such

protection, the load will not shift from vibration of transportation and handling. The stack
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of cable assemblies S8 can be positioned in front of or behind a telecommumications
mount {¢.g., rack 16, frame, et¢.), which is adapted to receive the telecommunications
asserubly 10 depending on whether the telccommunications asserably 10 s to be installed

from the front or back of the telecommunications mount. The cardboard box 102 can then

N

be removed from the stack of cable assemblies 58.

Referring again to FIG. 6, the pallet 98 includes a spool protection member
126 that forms a protective hip at the top side of the pallet 98, The spool protection
member is designed to prevent a fork-hft tine from accidentally sliding over the top side of
the pallet and damaging the bottom-most cable assembly 58, The spool protection 126 can
10 be fastened {c.g., screwed, bolted, riveted, welded, bounded, etc.) o the top side of the
pallet 98,

Referring to FIG. 10, the pallet 98 is shown with the spool protection 126
removed. With the spool proteciion 126 removed, the cable 62 can be paid out from the

bottom-most spool 60 without interference from the spool protection 126,

[
W

Referring to FIG. 11, in some examples the flanges of at least some of the
cable spools 60 can be fastened together. For example, the upper flange 66 of the spool
60, can be fastened to the lower flange 68 of the spool 6{», the upper flange 66 of the
spool 60, can be fastened to the lower flange 68 of the spool 605, the upper tlange 66 of
the spocl 6{k can be fastened to the lower flange 68 of the spool 604, the upper flange 66
20 ofthe spool 60, can be fastened to the lower flange 68 of the spooi 6{s, and the upper

flange 66 of the spool 605 can be fastoned 1o the lower flange 68 of the spoeo! 605 The
stack of cable assemblies 58 15 supported on the platform 91 (see FIG. 4) of the rotatable
structure 90 (see FI1G. 4). Since the cable assemblies are linked together, the stacked cable
asscrublies 58 are all configured to rotate in vnison with the platform 91 of the rotation
25 structure 90 when the platform 91 rotates about the axis X {see FIG. 4).
In certain examples, the first and second flanges 66, 68 can include
apertures 138, The apertures 138 can be adapted to receive a fastening structure 140 {e.g.,
zip tic} to restrain or hold the flanges of the cable spools 60 together on a stack for
rotational purposes on the rotatable structire 90 {e.g., carousel). In the depicted example,
33 the apertures 138 can be positioned adjacent to the notch 136 of the first or second flange
66, 68, In other examples, the apertures 138 can be positioned anywhere on the first or
second flanges 66, 68.
To deploy the fiber optic cables 62 from the stacked cable assemblics 58,

the pallct 98 is moved adjacent to a first instaliation location. In one example, the first

|
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installation location can be a rack {e.g., a frame) where it is desired to install the one or
more chassis 12 that were shipped together with the cable asscmblies 5% in the box 102,
At the first mstallation location, the second ends 62b of the cables 62 are accessed and
pulled to pay the second portions of the cables 62 out from their corresponding spools 60,
In certain examples, only one cable 62 s pulled and deployed at a time. In other
cxarples, a plurality of the cables 62 {c.g., 2, 3, 4, 5, 6 or more) are simultancously pulled
and paid off from thewr corresponding spools 60. In certain cxamples, all the cables 62 on
the pallet 98 can be simuoltancously deployed. In other examples, subsets of the total
number of cables 62 can be simultancously deployed (e.g., groups of 2 or 3 cables may be
simultancously deployed together).  As the sccond ends 62b of the cables 62 are pulled,
all of the cable assemblics 5% stacked on the rotatable stracture 990 rotate in unison with
cach other and with the platform 91 of the rotatable structure 90 so as to allow the cables
62 being pulled to be paid off from their corresponding spools 60.

The second portions of the fiber optic cables 62 are paid out from their
corresponding cable spools 6 until 2 sufficient cable length has been dispensed for the
sccond cnds 62b of the cables to be located at 3 second installation location that is remote
form the first installation location. In certain examples, the second justallation location
can include a rack/frame holding telecommunications components that include ports for
receiving the multi-fiber connectors 85 terminating the second ends 62b of the cables 62.
if the deployment lengths of the cables 62 exceed the fength of cable beld by the spools
60, the first portions of the cable 62 can be accessed from the spools 79 to provide
additional cable length. Once the sccond ends 62b have been comnmected at the second
installation location, the spools 60 can be uncoupled from one another (¢.g., the ties 140
can be cut) and the cable assemblics 38 can be unstacked. Thercafier, the tray assemblics
14 can be removed from their corresponding spool 60 and loaded into the one or more
chassis 12 installed at the first installation location. Cable length for moving the tray
assemblies 14 to the first installation locations can be provided by the first portions of the
cables 62 stored at the spools 79, Excess cable length can be stored/managed by the
spools 79 or elsewhere at the first mstallation location. In one example, the cable spools
60 are discarded (2.g., disposed of or recyeled) after deployment of the cable assemblics
S8,

From the forgoing detatled description, it will be evident that
modifications and variations can be made without departing from the spirit and scope of

the disclosure.

PCT/US2014/064380
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CLAIMS:

I An assembly comprising:

a pallet;

a carousel mounted on the pallet;

a plurality of tray assemblics stacked one on top of the other on the
carousel, cach of the tray assemblics fncluding: a tray body, at least one fiber optic adapter
sapported at a top side of the tray body, 2 first spoo! mounted beneath the tray body, the
first spool having spaced-apart flanges and fiber optic cable wrapped about the first spool
at a location between the spaced-apart flanges; and

wherein at least some of the flanges of the first spocls of adjacent tray

assemblies are coupled together.

2. The assembly of claim 1, wherein the flanges coupled together with fastening
structures.

3. The assembly of claim 2, wherein the fastening structres include ties,

4. The assembly of claim 3, wherein the flanges are cardboard and define openings

for receiving the tics.

S, The assembly of claim 1, wherein the first spools are aligned along a vertical
axis.
6. The assembly of claim 1, wherein each tray assembly also includes a second

spool rotatably mounted at a top side of the tray body.

7. The assembly of claim 1, further comprising a box supported on the pallet that

encloses the plurality of tray assemblies.

8. The assembly of claim 1, wherein all of the first spools are coupled together.
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9. The assembly of claim 8, whercin all of the first spools rotate in ounison with the
carouscl when the fiber optic cabics are dispensed from the first spools during

deployment of the tray assemblies.
14 The assembly of claim 8, wherein the tray assemblies are deployed by pulling all

of the fiber optic cables at once thereby causing all of the first spools to rotate in unison

with each other and in unison with the carousel.

10
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