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MANAGEDR COMMNECTIVITY IN CABLE SPOOT ASSEMBLIES

{ross-Reference to Related Application{s)

This application is being filed on April 24, 2015, as a PCT International
Patent application and clatms priority to U.S. Patent Application Serial No. 61/984,175

5 filedon Aprd 25, 2014, and LS. Patent Apphication Serial Neo. 62/036,326 filed on
August 12, 2014, the disclosures of which are incorporated herein by reference in their

entireties.

Backersund

Convnunications (e.g., telecommunications) cables can be stored on,

10 delivered on, and deployed by spools. A coronumications cable is typically wound on the
spool at a factory that produced the cable. Upon delivery to an installation site, the cable
can be unwound from the spool and deploved. For example, 3 connectorized ond of the
cable can be routed and coupled 1o a cabinet, distribution hub, or other network location or

10 a piece of communications equipment. An opposite end of the cable can be terminated

[
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at one or more ports on the spool. The spool can be disposed within a cabinet, rack, or

other enclosure. Improvements are desired.

Summary
Some aspects of the disclosure are directed 1o a communications panel
meluding a chassis defining an interior; chassis circuitry coupled fo the chassis and
28 clecirically connected to a data management ngtwork: 8 spool arrangement disposed
within the chassis; and spool circuitry including media reading interfaces coupled to the
optical adapters. The spool arrangement includes a rotatable cable spool and optical
adapters coupled to the cable spool to rotate tn unison with the cable spool. The spool
circuitry being configured to be unconnecied to the chassis circuitry while a cable is being
25 paid out from the cable spool and 1o be connected 1o the chassis circuitry when the cable
has been paid out from the cable spool.
In some implementations, the spool circuitry includes a flexible cable
clecitrically coupled to the media reading interfaces. The flexible cable has a free ond that
1s movable between a stowed position and a conmected position. The spool circuitry is

30 uncennected to the chassis civcuitry when the free end is disposed in the stowed position.
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The spool circuitry is connected to the chassis circaitry when the free end is disposed in
the connected position.

In exaraples, the frec end is retained at a fixed location on the spool
arrangement when disposed in the stowed position. The free end is plugged into a tray
port disposed on the chassis when in the connected position. In an example, a conmector
holder is disposed at an exterior of the chassis. The connector holder defines the tray port
and defining a rearward facing port. The chassis circuitry includes a controllier board
arrangement and a chassis cable having a first end coupled to the controller board
arrangement and a second end plugged into the rearward facing port of the connector
holder.

In other implementations, the spool circuitry inchudes a circuit board
electrically coupled to the media reading interfaces. The circuit board includes a ¢ircuit
board connector accessible at one side of the spool arrangement. In examples, the chassis
cireuitry includes a controller board arrangement and a chassis cable having a first end
coupled to the controller board arrangement and a second end configured to be selectively
connecied to the circuit board connector of the spool circuitry.

In certain examples, the chassis circuitry includes clectronic memory
storing data pertaining to the commumications panel.

In certain implementations, a sccond spool arrangement is disposed in the
chassis. The second spool arrangement includes a sccond cable spool. Additional spool
circuitry includes media reading tnterfaces coupled to optical adapters of the second spool
arrangement. The additional spool circuttry is configured to be unconnected to the chassis
circuitry while a second cable is being paid out from the second cable spool and to be
connected 1o the chassis circutiry wheo the second cable has been paid out from the
second cable spool.

In examples, the chassis cireuitry ncludes multiple tray ports and cach
spool arrangement includes a respective flexible cable that is configured to selectively
plug nto one of the tray ports to connect the respective spool arrangement to the data
management network, fn examples, the chassis cireuitry inchudes multiple cables having
free ends, each spool arrangement includes a respective circuit board connected to the
media reading interfaces of the spool arrangement and including a tray connector, and the
free end of each of the cables can be plugged into the tray connector of one of the spool

arrangements,

o
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In certain implementations, the spool arrangement inclades an adapter
arrangement mounted o the cable spool. The adapter arvangement carrics the optical
adapters that are coupled 1o the cable spool. The adapter arrangement is configured to
shde relative to the cable spool between a connection position and a payout position.

Other aspects of the disclosure are directed to a commmumications panel
including a chassis inchiding a body and a cover that define a chassis interior; a controfler
board arrangement mounted to the cover within the interior of the chassis; and a chassis
cable having a first end and an opposite second end. The body inchudes first and second
opposing sidewalls extending between a base and the cover. The sidewalls also extend
between an open front and a vear of the chassis. The controller board arrangement is
mounted to the chassis through the open front of the chassis. The first end being
electrically s coupled to the controlier board arrangement. The chassis cable is routed
along the chassis so that the sccond end is disposed at the open front of the chassis.

In certain toplementations, the first end of the chassis cable is electrically
coupled to the controller board arrangement at a rear of the chassis. At least one guide
member is attached to the first sidewall of the chassis defines a passage through which the
chassis cable is routed from the rear of the chassis to the open front of the chassis se that
the second end of the chassis cable 18 disposed at the first sidewall. In examples, the guide
member inclades a trough defining the channel. In examples, the guide member inclades
at least two retaining fingers.

In certain tuplementations, the controller board arrangemend is disposed at
the second sidewall of the chassis. In examples, a bridge member is coupled to the cover
within the interior of the chassis. The bridge member supports and routes conductors of
the chassis cable fo the second sidewall at the rear of the chassis.

In certain implementations, a memory board is mounted to the cover within
the inierior of the chassis. The memory board is electrically coupled to the controller
board arrangement at the rear of the chassis. The first end of the chassis cable is
clectrically coupled to the controller beard arrangerent via the memory board. In
exarmples, the memory board defines a plurality of connection ports. The chassis cable
includes a plurality of chassis cables each having a first end and a second end. The first
ends of the chassis cables are coupled to the connection ports of the memory board, The
second ends of the chassis cables are disposed at the open front of the chassis,

I an example, the first sidewall of the chassis defines a plorality of

apertures towards the rear of the chassis. A first of the chassis cables is routed along a

PCT/US2015/027509
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chassis interior towards the open front of the chassis, and a second of the chassis cables
exits the chassis interior through a first of the apertures, is routed along an exterior of the
first sidewall, reenters the chassis interior through a second of the apertures, and is routed
along the chassis interior towards the open front of the chassis.

In certain implementations, the controller board arrangement defines a data
port and/or a power port at the open front end of the chassis.

In certain toplementations, a tray is configured to mount within the chassis
interior. The tray includes data management circuitry coupled to a tray connector to which
the second end of the chassis cabie can be connected, therchy electrically coupling the data
management circuitry of the tray 1o the controller board arrangement.

In some examples, the tray connector terminates a tray cable and s
releasably coupled to the tray at a stowed location. The tray cable has slack length
sufficiently long to cnable the tray counector to be released from the fray and (o be
connected to the second end of the chassis cable at an exterior of the chassis. In other
examples, the tray connecior 1s part of a tray circuit board. The chassis cable has
sufficient slack length to extend from the chassis to the tray connector on the tray.

Other aspects of the disclosure are dirccted to a spool arrangement
mcluding a base configured to be mounted within a chassis interior; a spool disposed on
the base so that the spool can rotate relative to the base about a rotation axis that extends
upwardly from the base; an adapier srrangement mounted to the spool (o move in voison
with the spool when the spool rotates relative to the base; and data managerment circuitry
disposed on the adapter arvangement so that the data management circuitry moves in
unison with the spool when the spool rotates relative to the base. The adapter arrangement
meludes a frame holding a plurality of optical adapters. The frame is configured to slide
relative 1o the spool between a connection position and a payout position. The connection
position is farther forward relative 1o the base than the payout position. The data
management circuitry includes a circuit board coupled to at least some of the optical
adapters. The circuit board is electrically coupled to a tray connector accessible at & front
of the spool arrangement.

In certain implementations, the spool includes a dnum and at least one
flange extending radially cutwardly from the drum. The at least one flange defines a first
positioning aperture and a second positioning apertarc that is spaced rearwardly from the
first positioning aperture. The adapter arrangement includes a movable tab that aligns

with the first positioning aperture when the adapter arrangement is disposed o the

4
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connection posttion and aligns with the second positioning aperture when the adapter
arrangement is disposed in the payout position.
In exaraples, the adapter arrangement is configured to also move to an

extended position that is farther forward than the connection position. In an example, the

N

at least one flange also defines a ramp configured to move the tab to enable rearward
movement of the adapter arrangement from the extended position to the connection
position,

In examples, the movable tab is operatively coupled to a releasing member
so that movement of the releasing member raises the movable tab. To an example, pulling
10 the releasing member raises the movable tab out of cither of the positioning apertures and
pushing the releasing member does not raise the movable tab out of either of the
positioning apertares.

Other aspects of the disclosure are direcied to a method of clectrically

connecting media reading interfaces at optical ports to a data managoment network, The

[
W

method inclodes providing a chassis defining an interior, a controller board arrangement

disposed within the interior of the chassis, and a chassis cable having a first end coupled to

the controlicr board arrangement and a second end disposed at an open front of the

chassis; installing a spool arrangement within the nterior of the chassis; paying out a cable

from the spool arrangement; and connecting a free end of the chassis cable to the tray

20 comnector. The spool arrangement includes a plurality of optical adapters defining optical
ports, a plurality of media reading interfaces at the optical ports, and a tray connector
clectrically coupled to the media reading interfaces.

In certain implementations, the method includes plugging s network cable
o a data port of the controlier board arrangement. The network cable is connected to a

25 data management network.

In certain implementations, the methed includes inserting a second spool
arrangement within the interior of the chassis; paying out another cable from the second
spool arrangerent; and counecting a free end of a second chassis cable to the second tray
connector. The second spool arrangement mcludes a plurality of optical adapters defining

30 optical ports, a phurality of media reading iterfaces at the optical ports, and a sccond tray
connector elecirically coupled to the media reading tnterfaces of the second spool

arrangement.

(4]
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In certain implementations, the method includes mounting a designation
member to the spool arrangement o aid in rotationally locking a spool of the spool
arrangement.

(Other aspects of the disclosure are dirccted to a commumications panel
tnchuding a chassis; and a spool arrangement disposed within the interior of the chassis.
The chassis includes first and second sidewalls extending between 2 base and a cover and
extending between an open frout and 2 rear. The first sidewall defines an aperture. The
spool arrangement includes a tray, a spool ratatably disposed on the tray, a spool locking
arrangement including a lock bar aligned with the aperture of the first sidewall of the
chassis when the spool arrangement is disposed in the chassis, and an adapter arrangement
disposed on the spoel. The lock bar is configured to slide between a retracted position and
an extended position. The lock bar is biased to the extended position in which the lock bar
cxtends through the aperture. The lock bar is removed from the aperture when disposed in
the retracted position. The adapter arrangoment is configured to move between a
connection posttion and a payoet position. The lock bar is automatically retracted when
the adaptier arrangement 18 moved to the payout position. The lock bar is avtomatically
extended when the adapter arrangement is moved to the cormection position.

In certain implementations, the adapter arrangement inclodes a frame
inclading 8 leg extending rearwardly from a main section. The main section holds a
plurality of optical adapters. The leg is configured to actuate extension and retraction of
the lock bar. In some examples, the lock bar is operationally coupled to an amm that moves
between a first position and a second position. The arm is biased to the first position. The
arm moves the lock bar to the retracted position when the arm moves to the second
position. The arra moeves the lock bar to the extended position when the arm moves to the
first position. The leg is configured to engage the arm to move the arm between the first
and second positions as the adapter arrangement moves between the connection position
and the payout position, respectively. In other examples, the lock bar includes a peg and
the leg defines a camming surface along which the peg rides to extend and retract the lock
bar,

In certain implementations, the spool includes a drum extending upwardly
from a flange. The flange defines first and second positioning aperturcs. The adapter
arrangement 15 mounted 1o the flange. The adapter arrangement includes 4 tab that
extends downwardly., The tab extends into the first positioning aperture when the adapter

arrangement is disposed in the connection position and the tab extends into the second
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positioning aperture when the adapier arrangement is disposed in the payout position. In
examples, the adapter arrangement inchides a forwardly extending handie having a free
end. Operation of the release mechanism moves the tab of the adapter arrangement
between a locked position and a released position.

Other aspects of the disclosure are directed to a method of installing a panel
arrangement including providing a spool arrangement accessible through an open front of
a chassis; disposing an adapter arrangement relative to a spool of the spool arrangement in
& payout position; paying out a cable from the spool by pulling on a free end of the cable;
continuing to rotate the spool until ports of the adapter arrangement align with the open
front of the chassis; and locking the spool relative 1o the chassis by moving the adapter
arrangement forwardly from the payout position to a connection position. Paying out the
cable causes the spool to rotate. The adapter arrangement rotates in umison with the spool.
The adapter arrangement is releasably locked relative to the spool when in the connection
position,

In certain implementations, the method ncludes disposing the adapter
arrangement in the payout position comprises moving the adapter arrangement rearwardly
from the connection position to the payout position.

In certain implementations, the adapter arrangement is releasably locked
relative to the spool when disposed in the payout position,

In certain examples, moving the adapter arrangement forwardly from the
payout position to the connection position also tnchudes releasing the adapter arrangement
from the payout position by retracting a spring-biased tab of the adapter arrangement from
a positioning aperture defined by the spool; and enable the spring-biased tab to enter
another positioning aperture defined by the spool when the adapter arrangement is
disposed in the connection position.

In some exampies, moving the adapter arrangement forwardly from the
payout position {o the connection position moves an outwardly extending tab of the
adapter arrangement away from a pivot arm of a locking arrangement to release the pivot
arm. Releasing the pivot arm enables a lock bar of the locking arrangement to extend.

In other examples, moving the adapter arrangement forwardly from the
payout position to the connection position moves a camiming surface relative to apeg of s
tock bar to retract the lock bar as the peg rides along the canmming surface.

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

that follows. The inventive aspects can relate o mdividual {features and to combinations

-2
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of features. It is to be understood that both the forgoing general description and the
following detailed description are cxemplary and explanatory only and are not resirictive

of the broad inventive concepts upon which the embodiments disclosed herein are based.

Bricf Description of the Drawings

W

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 is a front perspective view of an example communmications panel
inclading 8 chassis and a spool arrangement in accordance with the principles of the
10 present disclosure;

FIG. 2 is a rear perspective view of the communications panel of FIG. 1
with a chassis cover removed for case in viewing the spool arrangement including a spool
and an adapier arrangement;

FIG. 3 s a top plan view of the commumications panel of FIG. 2 with the

1S adapter arrangement disposed in a connection position;

FIG. 4 is a top plan view of the communications panel of FIG. 2 with the
adapter arrangement disposed in a payout position;

FIG. 5 is an cnlarged perspective view of a cross-section of part of the
adapter arrangement disposed in 8 conmection position;

20 FIG. 6 15 a top plan view of an example spool lock arrangement disposed in
an activated posttion;

FIG. 7 18 a top plan view of the spool lock arrangement of FIG. 6 disposed
in a released position;

FIG. 8 is a top plan view of the communications pauel of FIG. 2 with the

25 adapier arrangement disposed in an extended position;

FIG. 915 a front perspective view of an example spool arrangement
configured to be received within a chassis;

FIG. 10 18 a top perspective view of an example adapter arcangement frame
suttable for mounting to a spool and for receiving one or more optical adapters;

30 FIG. 11 is a bottom perspective view of the adapter arrangement of FIG. 10
with a portion of the bottom surface removed to expose cable connectors;

FIG. 12 15 a side elevational view of the adapier arrangement frame of FIG,

10 with a tray cable schematically shown routed to a stowed location;
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FIG. 13 s a front perspective view of an example chassis and chassis
circuitry;
FIG. 14 is a top plan view of the chassis of FI1G. 13;

FIGS. 15 and 16 are enlarged views of a portion of FIG. 14 showing the

N

chassis controller board partially and folly received within the chassis, respectively;

FIG. 17 is a bottom perspective view of an example chassis cover canrying
portions of the chassis cireuitry;

FIG. 18 is a top perspective view of an example chassis body carrying
other portions of the chassis circuitry;
10 FIG. 19 18 a perspective view of another example chassis configured to
receive nuidtiple spool arrangements;

FIG. 20} 1s a front perspective view of another example communications
pane} including a chassis and a spool arrangement in accordance with the principles of the

present disclosure;

[
W

FIGS. 21 and 22 are perspective views of an example chassis suitable for
usc in the commumnications panel of FIG. 2{;
FIG. 23 is a perspective view of an example spool arrangemerd suitable for
use in the communications panel of FIG, 20;
FIGS. 24-26 illustrate an example adapter arrangement suitable for use with
20 the spool arrangement of FIG. 23;
FIG. 27 15 a front view of the exanple commuuications panel of FIG. 20;
FIG. 28 1s an enlarged view of a portion of FIG. 27;
FIG. 29 is 3 perspective view of the spool arrangement of FiG. 23 with the
adapter arrangement rermoved;
25 FIG. 30 is a cross-sectional view of a front portion of the spool
arrangement taken along the 30-30 line in FIG. 23;
FIG. 31 is a cross-sectional view of a front portion of the spool
arrangement taken along the 31-31 hine in FIG. 23;
FIG. 32 1s a plan view of a cross-section of a spool arrangement where a
33 top portion of the adapter arrangement, which is disposed in a connection position, has
been removed so that a velcasing arrangement of the adapter arrangement and a peg of a
tock bar are visible;

FIG. 33 is an enlarged view of a portion of FIG. 32;
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FIG. 34 s similar to FIG. 32 except that the adapter arrangement has been
moved to the payout position;
FIG. 35 is an enlarged view of a portion of FIG. 34;

FIG. 3

[

is a perspective view of an example designation member suitable

N

for use with the spool arrangement of FIG. 23;
FIG. 37 is a perspective view of the spooi arrangement of FIG. 29 with the
designation member exploded away from the tray; and

FIG. 38 1s an enlarged view of a portion of FIG. 37.

Dretailed Description

10 Reference will now be made in detail to excrmplary aspects of the present

disclosure that are iHustrated in the accompanying drawings.
In general, the disclosure relates to a commumications panel 1060, 300

including a chassis 110, 310 configured (o receive at icast one spool arrangement 130,
330. Each spool arrangement 130, 330 mnclades a spool 140, 340 and at least one optical

1S termination port 155, 355 that rotates in unison with the spool 140, 340, In certain
examples, physical layer management (PLM) can be provided at the conmmunications
panel 100, 300 so that physical layer information (PL1) stored clecironically on optical
connectors received at the optical termination ports can be provided to a data management
network.

20 FIGS. 1-8 illustrate an example commumications panel 100 inclading an
example chassis 110 and an example spool arrangement 130, The example
commnumications panel 100 has a front 101, a rear 102, atop 103, a bottom 104, a first side
1035, and a second side 106. Mounting flanges 107 extend outwardly from the first and
second sides 103, 106 to enable the communications panel 10{ to be sgcured to arack or

25 other structure. The pancl 100 inclades a chassis 110 configured to receive at least one
spool arrangement 130, Tn the example shown, the chassis 110 1s configured to receive
only gne spool arrangement 130, Such as chassis 110 is referred to as a | RU {rack unit)
chassis. In other examples, however, the chassis 11{ can be configured to receive multiple
spool arrangements 130. For example, the chassis 110 can be configured to receive two

30 spool arrangements 130, three spool arrangements 130, or even more spool arrangements.

For example, the chassis 110 can include a base 111, a fist sidewall 112, 2
second sidewall 113, and a cover 115 that define an interior 114, The chassis mterior 114

1s accessible through an open front 116 and/ov an open rear 117 of the chassis 110, In
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certain implementations, the sidewalls 112, 113 of the chassis 110 include guide members
that align and retain the spool arrangement 130 within the chassis 110, In certain
examples, the guide members jnclude guide fingers 121 that extend inwardly from the

sidewalls 112, 113, A guide flange 132 on the spool arrangement 130 slides between the

N

respective sidewall 112, 113 and the guide finger 121 (e.g., see FIG. 2}, In other

cxamples, the guide members can include guide shelves 122 on which a tray 131 of the

spool arrangernent 130 can seat (sce FIG. 19). For example, a chassis 110 configured to

receive multiple spool arrangements 130 can include multiple rows of guide shelves 122

and guide fingers 121 extending inwardly from the sidewalls 112, 113.

10 A cable 200 is wrapped around the spool 140 of a spool arrangement 130
and a free end 201 of the cable 200 extends outwardly from a cable payout port 108 of the
panel 100 (see FIG. 23, The cable 260 can be deployed (e, paid out) from the spool 140
by pulling on the frec end 201 to rotate the spool 140 about an axis of rotation Ap (FIG. 2).
In some mplementations, the spool 1440 rotates relative to the tray 131 while the spool

15 arrangement 130 is disposed within the chassis 110, In certain examples, the pancl 100
can mchide multiple payout ports 108, The free end 201 can be routed through any one of
the payout ports 108 to vowind the cable 200 from the spool 140, As shown in FIG. 2, the
payout ports 108 can be located at rear corners of the pavel 100, In other examples, the
payout ports 108 can be located anywhere on the chassis 110,

20 A second end of the cable 200 is terminated at the rear ports 154 of one or
more optical adapters 153 coupled to the spool 140. For example, the cable 200 can
include multipie fibers each having a comnectorized end phigged into one of the rear ports
154, In certain examples, the connectorized cnds are disposed in the rear ports 154 before
paying out the cable 200. Incertain exanples, the connectorized ends remain disposed

25 therear ports 154 while the cable 200 is paid out. After the cable 200 is deployed, the
spool 140 s locked in position relative to the chassis 110 using a spool lock arrangement
134, which will be described in more detail herein. The optical adapters define the one or
more termination ports 155, which are accessible from the front 101 of the panel 100.

Connectorized optical fibers (e.g., patch cords) can be routed to the front

33 101 of the panel 100 and plugged into the termination ports 155 to connect to the cable

200, In some implementations, the spool arrangement 130 includes one or more front

bend radius Hmiters 127 that facilitate routing the optical fibers away from the front 101 of

the panel 100, In the example shown, the spool arrangement 136 includes a front bend

radius limiter 127 at cach front corner of the tray 131, In certain examples, the front bend

1
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radius limiters 127 are forwardly offset from a remainder of the tray 131, In other
examples, the front bend radius timiters 127 can be coupled to the chassis 110 instead of to
the spool arrangement 130,

In some implementations, one or more fanouts can be disposed on the spool

N

140 to separate the optical fibers of the second end of the cable 200 so that the separate
optical fibers can be individually conneciorized for receipt at the rear ports 154, In other
implemsentations, the second end of the cable 200 extends into a termination cassetic in
which the fiber(s) of the cable 200 are optically coupled to the termination ports 155, In
still other implementations, one or more splices or splitters can be disposed on the spool
10 140 to comnect the cable 200 to the termination ports 155

The spool 140 includes 8 drom 142 extending upwardly from the tray 131
Ome or more flanges 141 extend radially outwardly from the dnm 142 to define a storage
region 143 at which the cable 200 is wound. A Hp 133 (FIG. 1) aids in rotaining the cable

200 within the storage region 143, The Hp 133 also can be utilized as a designation plate.

[
W

In certain tmplementations, the drum 142 extends finrther upwardly bevond a top one of
the flanges 141 to define a management region 146 of the spool 140, The second end of
the cable 200 extends from the drum 142, along the management region 144, o the rear
ports 154 of the optical adapters 153, In certain examples, a sub-cover 145 can be
disposed over the top flange 141 1o protect the second end of the cable 200 (see FIG. 2).
20 In some implementations, the optical adapters 153 are movable relative to
the spool 140. For example, the optical adapters 153 can be mounded to & termination
section 152 of a frame 151 to form an adapter arrangement 150 that is configured to shide
relative to the spooi 140, In certain implementations, the frame 151 includes guides 156
engage guide members 147 on the spool 140 1o direct the movement of the adapter
25 arrangement 150 along the spool 140, In certain examples, two guides 136 extend
rearwardly from the termination section 152 of the frame 151, In an example, each guide
156 defines a sot or channel 157 o which a guide member (e.g., a screw) 147 on the spool
140 rides. In other cxamples, the rearward guides 156 can slide along channels or rails
disposed on the spooi 140,
30 In certain examples, the adapter arrangement 150 moves between a
conncction position and a payout position. When in the connection position (FIG. 3), the
adapter arrangement 150 is disposed sufficiently forward relative to the drum 142 to
enable access to the termination ports 155 from the front 101 of the panel 100. The payout

position is rearward of the connection position. When in the payout position (FIG. 4), the
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adapter arrangement 150 is positioned to avoid interference with sidewalls 112, 113 of the
chassis 110 when the spool 140 rotates relative to the chassis 11{. In certain examples,
the adapter arrangement 150 also can be moved 1o an extended position relative to the

spool 140 (F1G. 8). When in the extended position, the rear ports 154 of the adapters 153

N

arc accessible from the front 101 of the panel 100.

In some mmplementations, the adapter arrangement 150 can be locked into
one or raore of the positions relative to the spool 140, in cortain exaniples, the adapter
arrangement 156 inclodes an adapter locking arrangement 160 that mchudes a downwardly
extending tab 162. When the adapter arrangement 150 is disposed in the connection
10 position, the downwardly extending tab 162 aligns with and extends into a first positioning
aperture 148 defined in the top flange 141 of the spool 140, When the adapter
arrangement 130 is disposed in the payout position, the downwardly extending tab 162
aligns with and extends into a sccond positioning aperture 149 defined in the top flange

141, The sccond positioning aperture 149 is located closer to the drurn 142 than the first

[
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positioning aperture 148,
In certain implementations, the adapter locking srrangement 168 (sec FIG.
5% cnables a user to raise the tab 162 relative to the flange 141 to enable movement of the
adapter arrangement 150 between positions. In certain examyples, the adapter locking
arrangement 160 includes a sepport body 161 to which the tab 162 15 coupled. A spring
20 163 is mounted to the support body 161 to bias the tab 162 dowowardly relative to the
suppott body 161, In an example, the tab 162 defines slots 165 that glide over guide edges
164 of the support body 161 to maintain proper alignment of the tab 162,
A release member 167 also is movably mounted to the support body 161,
For example, the release member 167 caninclude a grip surface 169 (FI1G. 5) configured
25 to facilitate grasping and manipulation of the release member 167 by the user. In some
tmplementations, movement of the release member 167 forwardly relative to the sapport
body 161 raises the tab 162 to disengage the adapter arvangement 150 from the positioning
apertares. In other implementations, movement of the relcase member 167 rearwardly
relative to the support body 161 raises the tab 162 to disengage the adapter arrangement
33 15O from the positioning apertures. In still other implementations, movement of the
release member 167 in cither the forward or rearward direction relative to the support
body 161 raises the tab 162 to disengage the adapter arrangement 150 from the positioning

aperiures,
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In certain implementations, the release member 167 is shidingly mounted to
the support body 161, In certain examples, the release member 167 includes a first
camuing surface 16%a that is contigured to engage a fust cam follower surface 166a of the
tab 162 when the release member 167 1s moved {(e.g., forwardly) relative to the support
body 161, In cortain examples, the release member 167 includes a second camming
surface 168b that is configured to engage a second cam foliower surface 166b of the tab
162 when the release member 167 18 maoved {e.g., rearwardly} relative to the support body
161, The cam follower surfaces 166a, 166k of the tab 162 ride ap the respective camming
surfaces 1683, 168b of the release momber 167 during movement of the release member
167, thereby raising the tab 162 relative to the support member 161,

As shown in FIGK. 3-7, movement of the adapter arrangement 150 relative
to the spool 140 can activate and release the spool lock arrangement 134, When the spool
lock arrangement 134 is activated, the spool 140 cannot rotate within the chassis 110.
When the spool lock arrangement 134 is released, the spool 140 is free to rotate within the
chassis 110. The spool lock arrangement 134 includes a lock bar 135 mounted to a
support member 136, The lock bar 135 aligns with ao aperture 124 defined in the chassis
110 when the spool arrangement 130 is disposed within the chassis 110, Extending the
tock bar 135 into the aperture 124 inlubits rotation of the spool 140 relative to the chassis
110. Retracting the lock bar 135 from the aperture 124 releases the spool 140 to rotate
relative to the chassis 110, In an example, the lock bar 135 is biased towards the extended
position. Accordingly, the spool 140 automatically locks relative o the chassis 110 when
the spool arrangement 130 is disposed within the chassis 1140,

The spool lock arrangement 134 includes a releasing arrangement 137 that
mncludes a lever arm 138 coupled to the lock bar 135, Pivoting (or otherwise moving) the
lever arm 138 between first and second positions extends and retracts the lock bar 135
The lever arm 138 defines an engagement surface 139 at one end. Moving the adapter
arrangement 130 to the payout position causes the release member 158 to press against the
cngagement surface 139, thereby moving the lever arm 138 to retract the lock bar 135 {see
FIG. 7). Moving the adapter arrangement 150 to the connection position moves the
release member 158 sufficient to enable the lever arm 138 1o return to the first position,
thereby extending the lock bar 135 (FIG. 6).

Accordingly, when the spool arrangement 130 s disposed in the chassis
110, a user manmipulates the release member 167 of the adapter locking arrangement 160 to

release the tab 162 from the first positional aperture 148, The user slides the adapter
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arrangement 150 from the connection position to the payout posttion and allows the tab
162 to engage with the second positional aperture 149. The spool lock arrangement 134 is
autormatically released when the adapter arrangement 150 is moved 1o the payout position.

The user pays out the cable 200 by pulling on the free end 201, thercby votating the spool

N

140 within the chassis 110. When the cable is paid out, the user manipulates the release
member 167 of the adapter locking arrangement 160 to release the tab 162 from the
second positional aperture 149, The user shides the adapter amangement 150 from the
payout position to the connection position and allows the tab 162 to engage with the first
positional aperture 148, The spool lock arrangement 134 is avtomatically activated {e.g.,
10 by a spring) when the adapter arrangement 150 is moved to the connection position,
thereby locking the spool 140 against rotational movement relative to the chassis 110

In accordance with some aspects of the disclosure, the panel 100 can
inchude circuitry to enable data (e.g., physical layer mformation) to be transferred from

optical connectors reccived at the termination ports 155, throngh the panel 100, 1o a data
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management network. In some implementations, the circoitry includes tray circuitry 190
including media reading interfaces electrically coupled to a tray connector 196, in some
muplementations, the circuitry includes chassis cireuitry 170 inchading a controller board
171 that is electrically coupled to a tray port 179 that is configuved to recetve the tray
comector 196 to connect the spool arrangement 130 to the data management network.
29 FIGS. 9-12 illustrate cxample tray circuitry 190 that is configored to
provide data obtained from conmectors received at the teroination ports 155 1o the tray
connector 196, The tray circuitry 190 inchides media reading interface arrangements
disposed at the optical adapiers 153, The media iuterface arrangements include one or
more contact members coupled to a circuit board at the optical adapter 153, Some
25 example optical adapters 153 and media reading interface arrangements are disclosed
ULS. Patent No. 8,690,593, the disclosure of which is hereby mecorporated herein by
refercnce. Other example optical adapters 153 and media reading mterface arrangements
are disclosed in U.S. Patent Application Serial No, 14/169,912, filed Januvary 31, 2014,
and titled “Optical Assemblies with Managed Connectivity,” the disclosure of which 1s
33 hercby incorporated herein by reference.
As shown in FIG. 10, the tray circuitry 190 also inchudes intermediate
cireuit boards carried by the termination scetion 152 ofthe frame 151, The intermediate
circuit boards include adapter board connectors 191 that interface with conmectors of the

media interface arrangements. The intermediate circuit boards also inchude cable
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connectors 192, In certain examples, a flexible tray cable 194 has a first end 195 plogged
into the cable connector 192 and an opposite second end terminated by the tray connector
196. In other cxamples, the flexible tray cable 194 has a first end 195 that connects 1o ag
mntermediate flexible tray cable at a frame port 193, The intermediate flexible cable
extends between the frame port 193 and the cable connector 192

In some implementations, the frame 151 of the adapter arrangement 156
defines a recessed channel 159 in which a portion of the flexible tray cable 194 or the
infermediate cable can be disposed. In the example shown in FIG. 11, the recessed
channel 159 is defined at a bottom of the frame 151 in the termination section 152, In
certain examples, a single cireutt board connects to all of the adapter media reading
mterfaces carried by the frame 151, In such examples, the flexible tray cable 194 has one
first end 195 that couaples to a single cable connector 192, In other examples, the frame
151 carries multiple intermediate circoit boards that each connect to some of the media
reading interfaces. Insuch examples, cach intermediate circuit board has a cable
connector 192 and the flexible tray cable 194 has multiple first ends 195 that each couple
to one of the cable connectors 192.

As shown o FIGS. 11 and 12, the flexible tray cable 194 is routed so that
the tray comnector 196 is disposed at a stowed location 197 on the frame 151, For
example, the tray comector 196 can be attached {0 the frame 151 towards the front of the
frame 151 so that the tray connector 196 is accessible {0 a user through the open front 116
of the chassis 110, Inthe example shown, the stowed location 197 1s defined at one side
of the tormination section 152 towards the front, Retaining tabs 198 are provided along
the side of the frame 151 to aid in holding the flexible tray cable 194, One or more
routing fingers 199 may be provided by the rearward guide 156 10 aud in guiding the
flexible tray cable 194 from the frame port 193 to the stowed location 197, The tray
comector 196 1s attached to the frame 151 at the stowed location 197 while the spool
arrangement 130 is mounted o the chassis 110 and while the cable 200 is deployed.

FIGS. 13-18 illustrate cxample chassis circuitry 170 including a controller
board 171 that mounts to a chassis and a fray port 179 that is clectrically coupled to the
contrelier board 171, The controller board 171 includes a circuit board having a board
connector 172, a power port 173 at which power is received, and 2 network port 174 at
which the beard connects o the data management network. In certain examplces, the
controlier board 171 also inchides one or more status indicators {e.g., Hght indicators). In

some implementations, the tray port 179 is disposed at the open front 116 of the chassis
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110, In the example shown, a chassis adapter 178 can be disposed on the second sidewall
113 at the open front 116 of the chassis 110.
When cable 200 has been deployed from a spool arrangement 130 within

the chassis 110, the user can access the tray connector 196 through the open fromt 116 of

N

the chassis 110, remove the tray connector 196 from the stowed location 197 on the
adapter frame 151, and plog the tray conpector 196 into the tray port 179, Plugging the
tray connector 196 into the tray port 179 connects the media reading interfaces of the
corresponding spool arrangement 130 to the controlier board 171, The controler board
171 includes an clectronic controller or processer that reads/writes connector mformation
10 at the tormination ports 155 via the media reading interfaces.

In some implementations, the spool arrangement 130 1s siructured to
facilitate routing of the tray conpector 196 to the tray port 179, In certain
implementiations, the spool arrangement 130 includes a bend radius Hiiter 189 disposed at

a front (e.g., adjacent the front bend radius lumiters 127). The radius Hmiter 189 is shaped
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to bend a forwardly extending cable towards the rear 102 of the panel 100, In use, the user
can remove the iray connector 196 from the frame 151, pull the tray connector 196
forwardly of the adapter arrangement 150, wrap the flexible cable 194 arcund the radius
bimiter 189, and plug the tray connector 196 into a forwardly facing tray port 179, Inan
example, the adapter arrangement 150 can be pulled to the extended position to facilitate
20 access to the tray connector 196,

In certain toplementations, the chassis 110 s configured 1o receive
muitiple spool arrangements 130, In such implementations, the chassis 110 mnclodes
mulitiple tray ports 179 (e.g., at the open front 116 of the chassis 110). Each spool
arrangement 130 includes a corresponding tray connector 196 that is plugged ito a

25 corresponding one of the tray ports 179 1o connect the media reading interfaces of the
spool arrangement 130 {o the data network., In examples, the same controller board 171 s
clectrically coupled to the media reading interfaces of multiple spool arrangements 136,
In such examples, the media reading tuterfaces are coupled to the data network via the
network port 174 of the controller board 171.

30 In certain examples, the controller board 171 1s mounted to the chassis 110

so that the power port 173 and the network port 174 are disposed towards the open front

116 ofthe chassis 110, In the example shown, the controller board 171 15 mowunted to the

first sidewall 112 and the chassis adapter 178 is moonted to the second sidewall 113, A

flexible chassis cable 142 (FiG. 14) connects the controller board 171 and the tray port
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179. The chassis cable 182 is routed along a rear 102 of the chassis 110 and up the second
sidewall 113 of the chassis 110 to the tray port 179 via a routing channel 146 as will be
described in more detail herein.

As shown in FIGS. 13-16, in some examples, one or more guide members

N

175 are coupled to the chassis 110 to receive the controller board 171, In the example
shown, a first guide member 175 is coupled to the first sidewall 112 of the chassis 110 and
a second guide member 175 is coupled to the cover 1158 of the chassis 110 (see FIG. 17).
The controller board 171 slides along the guide members 175 to mount the controller
board 171 within the chassis 110. In certain examples, the controller board 171 includes a
10 flexible tab or latch arm 176 that cogages with an inuver shoulder 177 defined by one of the
guide members 175 1o secure the controller board 171 within the chassis 110 {(see FIGS.
15 and 16).

In certain troplementations, the controller board 171 plugs into 2 memory

board 180 that 1s mounted within a rear of the chassis 110, For example, the board

[
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connector 172 of the controller board 171 may slide mto a connector socket of the memory

board 180, The memory board 180 stores data about the panel 100 (e.g., the number of

spool arrangements 130 that the chassis 110 is configured to hold, a unique identification
designation of the panel/chassis 110, etc.). The memory board 180 defines one or move
cable ports 181, In certain examples, the memory board 180 defines a cable port 181 for

20 cach spool arrangement 130 that the chassis 1190 is configured to receive. In certain
exaraples, the roemoery board 180 detines a cable port 181 for fray port 179 detined by the
chassis cireuitry 170, One or more chassis cables 182 (FIG. 14) extend between the
memory board 180 and the chassis adapter(s) 178 to connect cach tray port 179 to the
controfier board 171,

25 In the example shown, a bridge 186 extends across the rear of the chassis
110 to support the one or more cables 182, The bridge 186 defines an aperture 187
through which the cables 182 can exit the bridge 186 and enter a guide trough 188 that
extends along an interior of the second sidewall 113, The guide trough 184 routes the
cable 182 to the chassis adapter 178, In an example, the guide trough 188 carries the

33 chassis adapter 178, As shown in FIGS. 17 and 18, in some examples, the controller

board 171 and the bridge 146 are mounted to the cover 115 of the chassis 110 and the

guide trough 188 is mounted to the sidewall 113 of the chassis 110,

When the chassis 11{ is configired to hold multiple spool arrangements

130, multiple goide troughs 188 are mounted to the sidewall 113, Each guide trough 188
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is mounted over respective guide members structored to retain a respective spool
arrangement 136, In certain examples, a single controlier board 171 and a single bridge
186 are utilized in each chassis 110 even when the chassis 1106 receives multiple spool
arrangements 130, In such examples, multiple chassis cables 182 extend over the bridge
186 from a respective cable port 181 of the memory board 180 to the second sidewall 113,
At the second sidewall 113, each of the chassis cables 182 is routed into one of the guide
troughs 188,

For example, in a chassis 110 configured to hold three spool arrangements
130 {c.g., sce FIG. 19), a first chassis cable 182 can be routed over the bridge 186, through
the aperture 187, and inte a top guide trough 188, Second and third chassis cables 182
extend along the bridge 186, through the bridge aperture 187, and through an aperture
defined in the second sidewall 113 to exit the chassis interior 114, The second and third
chassis cables 182 are routed along an exterior of the sidewall 113 untif reaching a
respective aperture in the sidewall 113, Each of the chassis cables 182 is routed back into
the chassis interior 114 and into a respective guide trough 188, In an example, 8 flange or
cover 128 can be mounted to the exterior of the sidewall 113 over the chassis cables 182 to
protect the chassis cables 182 {see F1G. 19).

The chassis and tray circuitry can be grounded to the chassis 110, which
can be grounded via a grounding wire to the rack, cabinet, or other surrounding stroctore.
In certain implementations, the controller board 171 includes a spring clip that engages a
conductive surface of the chassis cover 115 {(e.g., conductive tape laid on a bare metal
sorface of cover). In certain implementations, the spool arrangement 130 can be grounded
to the chassis 11{ by providing a metal spring clip at the bottom flange 141 of the spool
140 that contacts a conductive surface of the tray 131, The tray 131 contacts the chassis
110 when moumnted within the chassis 110

FIGS. 20-38 illustrate another example commumications panel 300
including an example chassis 310 and example spool arrangements 330, Tn various
implementations, the chassis 310 can be sized to receive one, two, three, four, or more
spool arrangements 330, In the example shown, the chassis 310 is configured to receive
three spool arrangements 330, In certain implementations, the chassis 310 is substantially
similar to the chasses shown in FIGS. 1-19. In the example shown in FIG. 20, 2 cover has
been removed from the chassis 310 to allow viewing of the interior of the chassis 310,

The example chassis 310 can include a base 311, a fivst sidewali 312, a

second sidewall 313, and a cover that define an interior 314 accessible through an open

19

PCT/US2015/027509



WO 2015/164738 PCT/US2015/027509

front 316 and/or an open rear 317, In certain implementations, the sidewalls 312, 313 of
the chassis 310 include goide members 320 that align and retain the spool arrangements
330 within the chassis 310. For example, the guide members 320 define one or more

levels at which a spool arrangement 330 can be mounted. In certain examples, the guide

N

members 320 include guide fingers 321 and/or guide shelbves 322 that extend inwardly

from the sidewalls 312, 313 {e.g., sec FIG. 21). A guide flange 332 on the spool

&

arrangement 330 slides over at least some of the guide shelves 322 and between at least
some of the guide fingers 321 and the respective sidewall 312, 313 {e.g., see FIG. 20).
FIG. 23 illosirates one example spool arrangement 330 suitable for
10 mounting in the chassis 310 (see FIG. 20). Each spool arrangement 330 includes a spool
340 and at least one optical termination port 355 that rotates in unison with the spooi 340,
A cable 200 can be wound arcund the spool 340, A connectorized end of the cable 200
can be optically coupled to the termination port 355, In certain cxamples, one or more

optical adapters arc coupled to the spool 340 to rotate in vnison. In such exanples,
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muitiple connectorized ends of the cable 200 can be plugged mto rear ports of optical

adapters 353 that interface with front ports 355 of the optical adapters. In certain

examples, the optical adapters 353 can be mounted to a terpunation section 352 of a frame

351 to form an adapter arrangement 350 that is configured to shide relative to the spool

340 as will be discussed in more detail herein.

29 In accordance with some aspects of the disclosure, the panel 300 can
include circuitry to cunable data (e.g., physical layer information) to be transforred from
optical connectors received at the termination ports 3535, throogh the panel 300, to a data
management network. In some implementations, the circuitry includes tray circuitry 390
meluding media reading interfaces electrically coupled to a tray connecior 393, Tn some

25 implementations, the circuitry melades chassis circuitry 370 melading a controller board
371 that is electrically coupled to one or more cables 382, Each cable 382 can be
selectively routed to the tray connector 393 of a spool arrangement 330 to connect the
spool arrangerent 330 to the data management network.

As shown in FIG. 20, the controller board 371 plags inte a memory board

33 380 that is mounted within a rear of the chassis 310, A power port 373 and a network port

7

)
3

4 are coupled to the controlier board 371 and accessible towards the front 316 of the
chassis 310, For example, the power port 373 and network port 374 are shown
schematically in FIG. 20. The memory board 380 stores data about the panel 300 (e.g., the

number of spool arrangements 330 that the chassis 310 is configured to hold, a unique
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identification designation of the panel/chassis 310, ete.). The memory board 380 defines
on¢ or more cable ports 381, In certain examples, the memory board 380 defines a cable
port 381 for cach spool arrangement 330 that the chassis 310 is configured to receive. A

respective cable 382 is routed from each cable port 381 towards the front 316 of the

N

chassis 310.

In certain troplementations, a bridge 386 extends across the rear of the
chassis 310 to support the one or wore cables 382 connected to the memory board cable
ports 381, The bridge 386 defines an apertare 387 throagh which the cables 382 can exit
the bridge 386 at the second sidewall 313 of the chassis 310, In some implementations,
10 one or more retaining fingers 388 extend inwardly from the second sidewall 313 to define
a cable passage from the bridge 386 towards the front 316 of the chassis 310, T other
implementations, the cable 382 can be routed through a guide trough {(e.g., guide trough
148} attached to the sidewall 313 towards the front 316 of the chassis 310, In cortain

exaraples, the controlier board 371 and the bridge 386 are nounted 1o the cover of the
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chassis 310 and the retaining fingers 388 is mounted to the sidewall 313 of the chassis

10,

|98}

In certain implementations, one or more cables 382 exit the chassis 310
when exiting the bridge 386. For example, the second sidewall 313 may define an
aperture 325 through which one or more of the cables 382 can exit the chassis 310 (see

20 FIG. 22). One or more cables 382 can be routed along an exterior of the second sidewall
313 to other fevels of guide members 320 within the chassis. For example, the second
sidewall 313 may define additional apertares 325 through which one or more cables 382
can cnter the chassis 310 to access guide mermbers 320 at different levels within the
chassis 310 (e.g., see FIG. 21). A flange 328 can be mounted to the exterior of the second

25 sidewall 313 to cover the apertures 325 and the portions of the cables 382 extending
outside the chassis 310 {e.g., see FIG. 22).

In some implementations, the controller board 371, memory board 380, and
bridge 386 mount 1o a cover of the chassis 310, In the example shown in FIG. 20,
however, the cover is removed from view while the controller board 371, memory board

33 380, and bridge 386 remain in position relative to a remainder of the chassis 310 for ease
in viewing. in other implementations, the controlier board 371, memory board 380, and
bridge 386 can be mounted to sidewalls of the chassis 310,

As shown in FIGS. 24-26, example tray circuitry 390 inchides media

reading interface arrangemenis disposed at the optical adapters 353, The media intorface
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arrangements inchide one or more contact members coopled to a circuit board at the
optical adapter 353, Some example optical adapters 353 and media reading interface
arrangements are disclosed in U.S. Patent No. 8,690,593, incorporated by reference above.
Other example optical adapters 353 and media reading interface arrangements are
disclosed in U.S. Patent Applcation Serial No. 14/169,912, which 1s also incorporated by
reference above.

As shown in FIG. 25, the tray circuitry 390 also tnchudes a civeuit board
arrangement 394 carried by the termination section 352 of the frame 351, The circuit
board arrangement 394 includes one or more adapter board connectors that interface with
comnectors of the media intorface arrangements. The circuit board arvangement 394 also
mcludes a tray connector 393 that is electrically conmnected 1o the media reading interface
arrangements through the circuit board arrangement 394, In certain examples, the circoit
board arrangement 394 is disposed at a bottom of the frame 351 and the (ray counector
393 faces upwardly from the frame 351, To the example shown, the tray connector 393 is
located at 8 side of the frame 351 that faces the second sidewall 313 of the chassis 310.

As shown in FIG. 21, a connectorized cnd 384 of the cable 382 can be
stowed within the chassis 310 until the spool arrangement 330 is installed and the cable
200 s deployed from the spool arrangement 330, As shown in FIGS. 27 and 28, the cable
382 can be rouded from the chassis 310 to the tray connector 393 after the cable 200 1s
deployed. For cxample, a user can slide the spool arrangement 330 along the guides 320,
deploy the cable 200 from the spool arrangement 330 as will be described hercin, grasp
the connectorized end 384 of the cable 382 from the front of the chassis 310, and plug the
conncciorized end 384 into the tray connector 393 of the spooi arrangement 330, Inthe
example shown, a cable 382 routed through a top lovel of cable guides 320 is routed to a
top-most spool arrangement 330, Gther levels of cable guides 320 are provided for
additional spoo! arrangements 330 as appropriate.

In some implementations, the optical adapters 353 are movable relative to
the spool 340. For example, the optical adapters 353 can be carried by the adapter
arrangement 350 that is configured to slide relative to the spool 340. In certain
implementations, the frame 351 imchides guides 356, 357 that engage guide members 343
on the spool 340 to direct the movement of the adapter arrangement 350 along the spool
340. In certain examples, the guide members 345 of the spool 340 define channels 346

along which the guides 356, 357 can slide. In the example shown, hovizontal guides 356
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extend outwardly from opposite sides of the frame 351 and vertical guides 357 extend
upwardly from the frame 351.

In certain examples, the adapter arrangoment 350 moves between a
connection position and a payout position. When in the connection position, the adapter
arrangement 350 1s disposed sufficiently forward relative to the drom 342 to enable access
to the termination ports 355 from the front of the panel 300. The payout position is
rearward of the connection position. When in the pavout position, the adapter
arrangement 350 is positioned to avoid mterference with sidewalls 312, 313 of the chassis
310 when the spool 340 rotates relative to the chassis 310, In certain examples, the
adapter arrangement 350 also can be moved te an extended position relative to the spood
340. When in the extended position, rear ports of the adapters 353 are accessible from the
front of the panel 300.

Referring to FIGS. 29-31, in some imaplomentations, the adapter
arrangement 35C can be locked into one or more of the positions relative to the spool 340
using an adapter locking arrangement 360. In some implementations, the adapter
arrangement 350 can be locked into the connection position. In certain troplementations,
the adapter arrangement 350 can be locked tuto the payout position. When the adapter
arrangement 350 1s locked into position, the user must actuate the adapter locking
arrangement 360 to move the adapter arrangement 350 to another position.

In certain examples, the adapter locking arrangement 360 inclodes a
downwardly extending tab 362 that can be raised and lowered. When the adapter
arrangement 350 is disposed in the connection position, the downwardly extending tab 362
aligns with and cxtends into a first positioning aperture 348 at the spool 340 {(see FIG. 29).
When the adapter arrangement 350 is disposed io the payout position, the downwardly
extending tab 362 aligns with and extends into a second positioning aperture 349 defined
at the spool 340 (see FIG, 29). The second positioning aperture 349 s located closer to
the drum 342 than the first posttioning aperture 348, The tab 362 is raised out of the
positioning aperture 348, 349 to enable movement of the adapier arrangement 350
between positions,

In certain examples, the adapter focking arrangement 360 mchudes a
support body 361 to which the iab 362 is coupled. A spring 363 is mounted to the support
body 361 to bias the tab 362 downwardly relative to the support body 361, Accordingly,
the tab 362 automatically latches to the positioning apertures 3438, 349 when the tab 362

aligns with the positioning apertures 348, 349, A release member 367 also is movably
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(e.g., slideably) moonted to the support body 361, The release member 367 can inchude a
grip surface 369 configured to facilitate grasping and manipulation of the release member
367 by the user.

The release member 367 includes a camming surface 366 that is configured
10 engage a cam folower 365 of the tab 362 when the release member 367 is moved ina
first direction (e.g., forwardly) relative fo the support body 361. Moving the relcase
merober 367 moves the camming surface 366 relative to the cam follower 363 so that the
cam follower 365 rides op the camming surface 366, thereby raising the tab 362, In
certain examples, the camming surface 366 extends upwardly in a rearward direction
relative 1o the tab 362, T such cxamples, forward movement of the relcase member 367
raises the tab 362 to disengage the adapter arrangement 350 from the positioning apertures
348, 349.

In some implementations, the release member 367 ncludes camming
surfaces that extend upwardly in both dircctions so that movement of the release member
367 forwardly or rearwardly will raise the tab 362, In other implementations, however,
the release member 367 does not define a camming surface that extends upwardly ina
forward direction fron the tab 362, Rather, the release member 367 defines a shoulder
364 that s positioned sufficiently oblique 1o the tab 362 so that the tab 362 cannot cam up
the shoulder 364 {c.g., see FIG. 31}, In soch implementations, the abutment between the
tab 362 and the shoulder 364 inhibits rearward movement of the release member 367 by a
user,

In such implementations, a user cannot move the adapier arrangement 350
from the connection position to the payout position by pushing rearwardly on the relcase

oy
I

member 367, Rather, the user would pull forwardly on the release member 367 10 raise
the tab 362 out of the first positioning aperture 348 and separately push the frame 351
rearwardly towards the drum 342, To move the adapter arrangement 350 from the payout
position to the connection position, the user would pull forwardly on the release member
367 1o raise the tab 362 out of the second positioning aperture 349 and continue pulling
the release member 367 forwardly away from the drum 342,

In certain examples, a ramp 347 is disposed at an opposite of the first
positioning aperture 348 from the sccond positioning aperture 349. In the exampie shown,
the ramyp 347, the first positioning aperture 348, and the second positioning apertare 349
are aligned in a forward-rearward direction. In such examples, the tab 362 will cam up the

ramp 347 when the adapter arrangement 350 is moved rearwardly from the extended
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position to the connection position.  Accordingly, a user can move the adapter
arrangement 350 from the extended position to the connection position by pushing
rearwardly on the release member 367 (or pulling forwardly on the release member and
pushing rearwardly on the frame 351}

As shown in FIGS. 32-35, movement of the adapter arvangement 350
relative to the spool 340 can activate and release the spool lock arrangement 334, When
the spool lock arrangement 334 1s activated, the spool 340 cannot rotate within the chassis
3180, When the spool lock arrangement 334 is released, the spool 340 is free to rotate
within the chassis 310. The spool lock arrangement 334 includes a lock bar 335 mounted
to a lock bar support aermaber 336, In cortain examples, a support member 345 defines
both the lock bar support member 336 and one of the guide members 346 of the spool 340.
In the example shown, two support members 345 are mounted to opposite sides of the
spool 340 to provide the guide mombers 346. A lock bar 335 can be mounted to the lock
bar support member 336 of one of the support members 345,

The lock bar 335 aligns with an aperture 324 (FIG. 21) defined in the
chassis 310 when the spool arrangement 330 is disposed within the chassis 310
Extending the lock bar 335 into the aperture 324 inhibits rotation of the spoeo! 340 relative
to the chassis 310 (see FI1G. 20). Retracting the lock bar 335 from the aperture 324
releases the spool 340 to rotate relative to the chassis 310, In an example, the lock bar 333
is biased towards the extended position. Accordingly, the spool 340 automatically locks
relative to the chassis 310 when the spool arrangement 330 is disposed within the chassis
316,

The fock bar 335 inclades a peg 337 that moves unitarily with the lock bar
335. The spool lock arrangement 334 includes a releasing arrangement 332 coupled to the
frame 351 of the adapter arrangement 350 (c.g., see FIGS. 32 and 34). The rcleasing
arrangement 338 defines a cam surface 339, The peg 337 rides along the cam surface 339
when the frame 351 is slid relative to the spool 340,  In the example shown, the cam
surface 339 ramps inwardly relative to the spool 340 as the cam surface 339 extends
towards the front 316 of the chassis 310, Accovdingly, the cam surface 339 causes the peg
337 to move inwardly relative o the spool 340 as the cam sarface 339 moves rearwardly
relative to the peg 337,

FIGS. 32 and 33 ilhustrate the frame 351 in the connection position. The
tab 362 of the adapter locking arrangement 360 is disposed within the first positioning

aperture 348, The releasing arrangement 338 is positioned relative to the peg 337 to not

(S
e
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interfere with the biasing of the lock bar 335, Accordingly, the lock bar 335 is disposed in
the extended position. FIGS. 34 and 35 illustrate the frame 351 in the payout position.
The tab 367 of the adapter locking arrangement 360 is disposed within the second

positioning aperture 349, The peg 337 has cammed inwardly along the cam surface 339

N

s that the lock bar 335 is disposed in the retracted position.

Accordingly, when the spool arrangement 330 is disposed in the chassis
310, a user manipulates the release member 367 of the adapter locking arrangement 360 to
release the tab 362 from the first positional aperture 348, The user slides the adapter
arrangement 356 from the connection position to the payout position and allows the tab
10 362 to engage with the second positional aperture 349, The spool lock arrangement 334 is
automatically released when the adapter arrangement 350 is moved fo the payout position.
The user pays out the cable 200 by pulling on the free end 201, thereby rotating the spool
340 within the chassis 310, When the cable is paid out, the user manipufates the release

moernber 367 of the adapter locking arrangement 360 to release the tab 362 from the

[
W

second positional aperture 349, The user slides the adapter arrangement 350 from the

payout position to the connection position and allows the tab 362 to cngage with the fisst

positional aperture 348, The spool lock arrangement 334 is autoratically activated {e.g.,

by a spring) when the adapter arrangement 350 is moved to the connection position,

thereby locking the spool 340 against rotational movement relative to the chassis 310,

29 FIGS. 36-3% illustrate an example designation member 118 that can be
coupled to the spool arrangement 330, o certain examples, the designation member 118
is coupled to the spool arrangement 330 after at least some of the cable 200 has been paid
out. The designation member 118 includes a lip 333 on which labels for the adapter ports
355 can be dispesed. In certain examples, the fip 333 aids in retaining the cable 200 on

25 the spool 340, One or more support fingers 119 extend forwardly of the ip 333 to aid in
routing fibers or cables to the adapter ports 355,

In certain troplementations, the designation member 118 is configured to
tatch to the spoot arrangement 330, In the example shown, the designation member 118
meludes flexible fingers 327 at opposite ends. Fach flexible finger 327 includes 4 latch

30 bution 3292 and a push tab 32%b. The latch button 329z s configured to snap into an

opening defined by the tray 331 of the spool arrangement 330 (¢.g., see FIG. 3%). The

push tab 329b is configurved to deflect the flexible finger 327 sufficient to remove the latch

button 329a from the opening when pushed by a user (e.g., see FIG. 36).
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In certain implementations, the designation member 118 is configured to
aid in locking the spool 340 in a rotational position refative to the tray 331 of the spool
arrangement 330, For cxample, o certain examples, & bottom flange 341 of the spool 340
defines a notch 343 and the designation member 118 inclades 4 tab 323 configured to
extend mto the notch 343 when the designation member 118 i3 mounted to the tray 331,
Interaction botween the tab 323 and the notch 343 inhibits rotation of the spool 340 when
the designation member 118 is mounted 1o the tray 331,

In certain examples, the tray 331 also defines the notch 343 into which the
tab 323 extends. In the example shown, the spool flange 341 also defines cutout shoulders
344 at an open side of the notch 343, The tab 323 of the designation member 118 jncludes
wings 326 that are sized 1o it in the cutout shoulders 344 when the designation member
118 is mounted to the tray 331, In certain examples, the designation member 118 cannot
fit on the tray 331 until af least some of the cable 200 has been paid out. Accordingly, the
designation member 118 does not block rotation of the spool 340 before paying out the
cable 200.

The above specification, examples and data provide a complete description
of the manufacture and use of the compaosition of the invention. Since many embodiments
of the mvention can be made without departing from the spirit and scope of the invention,

the invention resides in the claims hereinafter appended.

o
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What is claimed is:

I A communications pancl comprising:

a chassis defining an nterior;

chassis circuttry coupled to the chassis and electrically connected to a data
management notwork:

& spool arrangement disposed within the chassis, the spool arrangement including a
rotatable cable spool and optical adapters coupled to the cable spool to rotate in cuison
with the cable spool; and

spool circuitry including media reading interfaces coupled to the optical adapters,
the spool circuitry being configured fo be unconnected to the chassis circuitry while a
cable is being paid out from the cable spool and to be connected to the chassis circuitry

when the cable has been paid out from the cable spool.

2. The commumications pancl of claim 1, wherein the spool eivcuitry includes a
flexible cable clectrically coupled to the media reading interfaces, the flexible cable
having a free end that 15 movable between a stowed position and a connected position,
wherein the spool civcuitry 15 unconnected to the chassis circuitry when the free end is
disposed in the stowed position, and wherein the spool circuitry 1s connected to the chassis
circuitry when the free end is disposed in the connected position.

3. The commumications pancl of claim 2, wherein the free end is retained at a8 fixed
location on the spool arrangement when disposed in the stowed position, and wherein the

frec end 1s plugged into a tray port disposed on the chassis when in the connected position.

4. The communications panel of claim 3, further comprising a connector holder
disposed at an exterior of the chassis, the connector holder defining the tray port and
defining a rearward facing port; wherein the chassis circuitry inchudes a controller board
arrangement and a chassis cable having a first end coupled to the conroller board
arrangement and a second end plugged into the rearward facing port of the connector

holder.

o
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S, The commumications panel of claim 1, wherein the spool eirenitry inchudes a
circuit board electrically coupled to the media reading interfaces, the circuit board

mcluding a circuit board connector accessible at one side of the spoo! arrangement.

6. The commuonications panel of claim 3, wherein the chassis circuitry inclades a
controlier board arrangement and a chassis cable having a first end coupled to the
controlier board arrangement and a second end configured to be selectively comnected to
the circuit board connector of the spool circuitry,

7. The commumications pancel of any of claims 1-4, wherein the chassis cirenitry

mcludes electronic memory storing data pertaining to the commumications pancl

8. The communications panel of claim 1, further comprising:

& sccond spool arrangement disposed in the chassis, the second spool arrangement
including a second cable spool; and

additional spool circuitry including media reading interfaces coupled to optical
adapters of the sccond spool arrangement, the additional spool circuitry being configired
to be unconnected to the chassis civcuitry while a second cable is being paid out from the
second cable spool and to be conmected to the chassis circuitry when the second cable has

been paid out from the sccond cable spool.

9. The commumications pancl of claim 8, wherein the chassis circuitry inchides
multiple tray ports, and whercin cach spool arrangement includes a respective flexible
cable that is configured to selectively plug into one of the tray ports to connect the

respective spool arrangement to the data management network.

16.  The communications pancl of claim 8, wherein the chassis circuitry includes
moultiple cables having tree ends, wherein cach spool arrangement includes a respective
circuit board comnected to the media reading interfaces of the spool arrangement and
including a tray connector, and wherein the free end of cach of the cables can be plugged

into the tray connector of one of the spool arrangements.

11, The commuonications panel of claim 1, wherein the spool arrangement includes an

adapicr arrangoment mounted o the cable spool, the adapter arrangement carrying the

[N
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optical adapters that are coupled to the cable spool, the adapter arrangement being
configured to slide relative to the cable spoocl between a connection position and a payout

posifion.

12. A communications panel comprising:

a chassis inciuding a body and a cover that define a chassis interior, the body
ncluding first and second oppoesing sidewalls extending between a base and the cover, the
sidewalls also extending between an open front and a rear of the chassis;

a coniroller board arrangement mounted to the cover within the interior of the
chassis, the controller board arrangement being mounted to the chassis through the open
front of the chassis; and

a chassis cable having a first end and an opposite second end, the first end being
clectrically coupled to the controller board arrangement, the chassis cable being routed

along the chassis so that the sccond end is disposed at the open fromd of the chassis.

13, The communications panel of claim 12, wherein the first end of the chassis cable is
clectrically coupled to the controller board arrangement at a rear of the chassis, and
wherein at least one guide member attached to the first sidewall of the chassis defines a
passage through which the chassis cable is routed from the rear of the chassis to the open
front of the chassis so that the second end of the chassis cable is disposed at the first

sidewall.

14,  The communications panel of claim 13, wherein the guide momber includes a

trough detining the chanuel.

15, The commuonications panel of claim 13, wherein the guide member tnchudes at

lcast two retaining fingers.

16, The comnumications panel of claim 12, wherein the controller beard arrangement

is disposed at the second sidewall of the chassis.

17. The communications panel of ¢claim 16, further comprising a bridge member
coupled to the cover within the interior of the chassis, the bridge member supporting and

routing conductors of the chassis cable to the second sidewall at the rear of the chassis.
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18, The commumnications pancl of claim 12, further comprising a memory board
mounted {o the cover within the interior of the chassis, the memory board being
clectrically coupled to the controller board arrangement at the rear of the chassis, wherein
the first end of the chassis cable is electrically coupled to the controller board arrangement

via the memory board,

19, The comnumications panel of claim 18, wherein the memory board defines a
plurality of connection ports, and wherein the chassis cable includes a phurality of chassis
cables gach having a first end and a second end, the first ends of the chassis cables being
coupled 1o the connection ports of the memory board, and the second ends of the chassis

cables being disposed at the open front of the chassis.

2. The communications pancl of claim 19, whercin the first sidewall of the chassis
defines a plurality of apertures towards the rear of the chassis, wherein a first of the
chassis cables is routed along a chassis interior towards the open front of the chassis, and
wherein a second of the chassis cables exits the chassis interior through a first of the
apertures, is routed along an exterior of the first sidewall, reenters the chassis interior
through a sccond of the apertures, and 1s routed along the chassis interior towards the open

front of the chassis.

21, The coranunications pancl of claim 12, whercin the controller board arrangerent

defines a data port and/or a power port at the open front end of the chassis.

22, The conmunications pane! of claim 12, further comprising a tray configured to
mount within the chassis interior, the tray including data management circuitry coupled to
a tray conpector to which the second end of the chassis cable can be connected, thereby
clectrically coupling the data management circuitry of the iray to the controller board

arrangement.

23, The communications panel of claim 22, wherein the tray connector terminates a
tray cabic and is releasably coupled to the tray at a stowed location, the tray cable having
slack length sufficiently fong to enable the tray conmector to be released from the tray and

to be connected to the second end of the chassis cable at an exterior of the chassis.
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24, The communications panel of claim 22, wherein the tray connector is part of a tray
circuit board, wherein the chassis cable has sufficient slack length to extend from the

chassis 1o the tray connector on the tray.

25. A spool arrangement comprising:

a base configured to be mounted within a chassis interior;

a spool disposed on the base so that the spool can rotate relative to the base about a
rotation axis that extends upwardly from the base;

an adapter arrangement mounted to the spool to move in unison with the spool
when the spool rotates relative to the base, the adapter arrangement including a frame
holding a phurality of optical adapters, the frame being configured to shde relative to the
spool between a connection position and a payout position, the conmection position being
farther forward relative fo the basc thao the payout position;

data management cireuitty disposed on the adapter arrangement so that the data
management circaitry moves in unison with the spool when the spool rotates relative to
the base, the data management circuitry inchiding a circuit board coupled o at least some
of the optical adapters, the circuit board being electrically coupled to a tray conmector

accessible at a front of the spool arrangement.

26, The communications tray of claim 25, whevein the spool includes g drum and at
least one flange extending radially outwardly from the drum, the at least one flange
defining a first positioning aperture and a second positioning aperture that is spaced
rearwardly from the first positioning aperture, wherein the adapter arrangement inchudes a
movable tab that aligns with the fivst positioning aperture when the adapter arrangement is
disposed in the connection position and wherein the tab aligns with the second positioning

aperture when the adapter arrangement is disposed in the payout position.

27, The communications tray of claim 26, wherein the adapter arrangement is

configured to also move to an extended position that s farther forward than the conmection

position.
28, The communications tray of claim 27, wherein the at least one flange also defines 2

ramp configored to move the tab to enable rearward movement of the adapter arrangement

from the extended position {o the connection position.

32
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29, The commumications tray of claim 26, wherein the movable tab is operatively
coupled to a releasing member 50 that movement of the releasing member raises the

movable tab.

30.  The commnonications tray of claim 29, wherein pulling the releasing member raises
the movable tab out of cither of the positioning apertures and pushing the releasing

member does not raise the movable tab out of cither of the positioning apertures.

31, A method of electrically connecting media reading interfaces at optical ports to a
data managoment network, the method comprising:

providing a chassis defining an interior, a controller board arrangement disposed
within the interior of the chassis, and a chagssis cable having a first end coupled to the
controlier board arrangement and a second end disposed at an open front of the chassis;

installing a spool arrangement within the interior of the chassis, the spool
arrangement including a plurality of optical adapters defining optical ports, a phurality of
media reading interfaces at the optical ports, and a tray connector electrically coupied to
the media reading interfaces;

paying out a cable from the spool arrangement; and

connecting a free end of the chassis cable to the tray connector.

32 The method of claim 31, fiurther comprising plagging a network cable into a data
port of the controller board arrangement, the network cable being connected to a data

management network.

33, The method of claim 31, further comprising:
mserting a second spool arrangement within the interior of the chassis, the second
spool arrangement including a plurality of optical adapters defining optical ports, a
plurality of media reading interfaces at the optical ports, and a second tray councctor
clectrically coupled to the media reading interfaces of the sccond spool arrangement;
paying out another cable from the second spool arrangement; and

connecting a free end of a second chassis cable to the second tray connecior.

34.  The method of claim 31, further comprising mounting a designation member to the

spool arrangement to aid in rotationally locking a spool of the spool arrangement.
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(V)
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A communications panel comprising:

a chassis inciuding first and sccond sidewalls extending between a base and a
cover and extending between an open front and a rear, the first sidewall defining an
aperture;

a spool arrangement disposed within the interior of the chassis, the spool
arrangement including:

a tray,

a spool rotatably disposed on the fray,

a spool locking arrangement inchuding = lock bar aligned with the aperture
of the first sidewall of the chassis when the spool arrangement is disposed in the
chassis, the lock bar configured to slide between a retracted position and an
extended position, the lock bar being biased to the extended position in which the
fock bar extends through the aperture, wherein the lock bar is removed from the
aperture when disposed i the retracied position, and

an adapter arrangement disposed on the spool, the adapter arrangement
being configured to move between a connection position and a payout position,
wherein the lock bar is automeatically retracted when the adapter arrangement is
moved to the payout position, and wherein the lock bar is automatically extended

when the adapter arrangement is moved to the connection position.

36. The commumications panel of claim 35, wherein the adapter arrangement
comprises a frame inchuding a leg extending rearwardly from a main section, the main
section holding a plurality of optical adapiers, the leg being configured to actuate

extension and refraction of the lock bar.

37.  The commuonications panel of claim 36, wherein the lock bar of the locking
arrangement is operationally coupled to an arm that moves between a first position and
second position, wherein the arm is biased to the first position, wherein the arou moves the
lock bar to the retracted position when the arm moves to the second position, and wherein
the arm moves the lock bar to the extended position when the arm moves to the first
position; and wherein the leg is configured to engage the arm {0 move the arm between the
first and second positions as the adapter arrangement moves between the comnection

position and the payout position, respectively.



WO 2015/164738 PCT/US2015/027509

38 The commumications pancl of claim 36, wherein the lock bar includes a peg and
whercin the leg defines a camming surface along which the peg rides to extend and retract

the {ock bar.

39, The commuonications panel of claim 35, wherein the spool includes a drom
cxtending upwardly from a flange, the flange defining first and second positioning
apertares, wherein the adapier arrangement is mounted to the flange, the adapter
arrangement including a tab that extends downwardly, wherein the tab extends into the
first positioning aperture when the adapter arrangement is disposed in the connection
position and wherein the tab extends into the second posttioning aperture when the adapter

arrangement is disposed in the payout position.

40.  The communications pancl of claim 39, whercin the adapter arrangement includes
a forwardly extending handle baving 2 free end, wherein operation of the release
mechanism moves the tab of the adapter arrangement between a locked position and a

released position.

41, A method of installing a panel arrangement comprising:

providing a spool arrangement accessible through an open front of a chassis, the
spool arrangement including a spool rotatably mounted {o a tray, the spool arrangement
including a cable wound around the spool;

disposing an adapter arrangement relative to the spool in a payout position, the
adapter arrangement defining ports;

paying out the cable from the speol by pulling on a frce end of the cable, wherein
paying out the cable causes the spool to rotate, wherein the adapter arrangement rotates in
unison with the spool;

continuing to rotaic the spool until the ports of the adaptor arrangement align with
the open frout of the chassis; and

locking the spool relative to the chassis by moving the adapter arrangement
forwardly from the payout position to a connection position, wherein the adapter

arrangement is refcasably locked relative to the spool when in the connection position.
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42, The method of claim 41, wherein disposing the adapter arrangement n the payout
position comprises moving the adapter arrangement rearwardly from the connection

posifion to the payout position.

43, The method of claim 41, wherein the adapter arrangement is releasably locked

relative to the spool when disposed in the payout position,

44, The method of claim 41, wherein moving the adapter arrangement forwardly from
the payout position to the connection position further comprises:

releasing the adapter arrengement tror the payout position by retracting a spring-
biased tab of the adapter arrangement from a positioning aperture defined by the spool;
and

enable the spring-biased tab to enter another positioning aperture defined by the

spool when the adapter arrangement is disposed 1u the connection position.

45.  The method of claim 41, whercin moving the adapter arrangement forwardly from
the payout position to the connection position moves an outwardly extending tab of the
adapter arrangement away from a pivot armm of a locking arrangement to release the pivot
arm, and wherein releasing the pivot arm enables a lock bar of the locking arrangement to

extend.

46, The method of claim 41, wherein moving the adapter arrangement forwardly from
the payout position to the connection position moves a camming surface relative to a peg

of a lock bar to retract the lock bar as the peg rides along the camming surface.
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