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MANAGED FIBER CONNECTIVITY SYSTEMS

Cross-Reference to Related Cases

This application is being filed on February 4, 2015, as a PCT International
Patent application and clatms priority to U.S. Patent Application Serial No. 61/937,374
filed on February 7, 2014, and to U.S. Patent Application Serial No. 14/611,924 filed on
February 2, 2018, the disclosures of which are incorporated herein by reference m their

entireties.

Backersund

In conumumications infrastructure installations, a varicty of communications
deviees can be used for switching, cross-connecting, and interconnecting conmnunications
signal transmission paths in a communications network, Some such conmnupications
devices are installed in one or more equipment racks {0 permit organized, high-density
installations 10 be achieved in limited space available for equipment.

Communications devices can be organized into communications networks,
which typically include numerous logical communication binks between various ttems of
equipment. Often a single logical communication link is implemented using several
pieces of physical communication media. For example, a logical commumication Hnk
between a computer and an inter-networking device such as a hub or router can be
implemented as follows, A first cable connects the computer to 3 jack mounted in a wall.
A second cable conmects the wall-mounted jack to a port of a patch pancl, and a third cable
connects the inter-networking device to another port of a patch panel. A “patch cord”
cross connects the two together. In other words, a single logical commumication Hnk is
often implemented using several segroents of physical communication media.

Network management systems (NMS) are typically aware of logical
communication links that exist in a communications network, but typically do not have
information about the specific physical layer media {c.g., the communications devices,
cables, couplers, efc.) that are used to implement the logical commuunication links. Tndeed,
NMS systems typically do not have the ability to display or otherwise provide information

about bow logical commumnication links are implemented at the physical layer level
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Summary

The present disclosure relates to commumnications connector assemblies and
connector arrangements that provide physical layer management capabilitics. In
accordance with certain aspects, the disclosure velates to fiber optic connector assemblies
and connector arrangements.

In accordance with some aspects of the disclosure, an adapter block
assembly includes at least a first adapter block; a circuit board; a first contact set; and a
second contact set. The first adapter block defines at ieast a first aperture providing access
between a first passage and an exterior of the first adapter block, The circuit beard
extends across the first aperture. The contact sets are disposed at the first aperture. The
second contact set has a second orentation that 18 rotated 180° from the first orientation.

In certain examples, the second contact set has an identical configuration to
the first contact set. In certain examples, the widest point of the first contact set is laterally
aligned with the narrowest point of the sccond contact set.

In certain examples, the adapter block defines a slotted region at cach end
of the aperture to inhibit lateral deflection between contact members of the contact sets. In
certain examples, the slotted regions extend over less than a full width of the aperture. In
an example, the siotted regions extend over less than halt the width of the aperture.

In certain examples, the first side of the first adapter block defines muoltiple
apertures; and the circoit board extends across the apertures. First and second contact sets
are disposed in the apertures and have different orientations. In an example, the second
contact set 1s votated 1807 from the first contact set.

In certain examples, the adapter block assembly also includes a second
adapter block that is substantially ideutical to the first adapter block. Tn an example, the
second adapter block is coupled to the same cireuit board as the first adapter block.

In accordance with other aspects of the disclosare, the adapter block
includes a body defining multiple passages. A first side of the body defines apertures
aligned with the passageways. Hach aperture extends along a majority of a width of the
respective passageway. First latching arrangements are disposed at the fivst side of the
body. Each first latching arrangement aligns with a respective one of the passageways.
Second latching arrangements are disposed at the sccond side of the body. Each second
latching arrangement is disposed within a respective one of the passageways. The first

and second latching arvangements of each passage are configured to retain a separately
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mamifactored alignment arrangement against movement along the axis of the respective
passage.

In certain exaraples, cach first latching arrangement inchudes a fivst latch
arm and a second latch arm located at opposite ends of the respective aperture. Inan
example, the first and second latch arms of cach first latching arrangement are configured
to flex laterally along the aperture. In another cxample, the first and second latch arms of
cach first latching arrangement arc configured fo flex cutwardly from the respective
aperture away from the respective passage.

In certain examplcs, the body has a staggered configuration so that adjacent
ports are offset from cach other along the axes of the passageways. In certain examples,
the apertures are disposed in a staggered configuration so that adjacent apertures are offset
from cach other along the axes of the passageways. In an example, the body is
monalithically formed.

In certain examples, guide rais are disposed within cach passageway. In
an example, cach guide rail has a tapered end.

In accordance with other aspects of the disclosure, a plug connector
mncludes an outer housing; and an inner housing. The outer housing defines a passage
therethrough and has a first side defining a storage mounting region towards the front of
the outer housing. The first side has an increased thickness at the storage mounting region
so that an inner surface of the first side extends into the passage at the storage mounting
region. The outer housing defines a recessed surtace having aun open top at the storage
mounting region. The inner housing is configured to slide along the passage of the outer
housing. The inner housing defines a chanuel that acconumodates the increased thickness
of the first side of the outer housing at the storage mounting region.

In certain examples, a key is disposed on a second side of the outer housing
opposite the first side.  In certain examples, the inner surface of the first side of the outer
housing extends into the passage at an angle.

In certain examples, the channel of the inver housing extends from an
mtermediate point along a first side of the inmer housing to a first end of the inner housing.

In certain examples, a storage device is disposed at the recessed surface and
is accessible through the open top of the recessed surface. In an example, a top sorface of
the storage device is no higher than an external surface of the first side. In certain
examples, the storage device includes a circuit board having electrical contact pads

accessible through the open top of the recessed surface. In certain cxamples, the storage
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device also includes electronic memory disposed on the circuit board. In certain
examples, the recessed surface defines a second recessed surface that accommodates the
clectronic memory. In an example, the inner surface of the first side fully extends between
the storage device and the fnner housing.

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
of features. It is to be understood that both the forgoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive

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

Brief Description of the Drawings

The accompanying drawings, which arc jncorporated n and constituic a
part of the description, llustrate several aspects of the present disclosure. A brief
description of the drawings is as follows:

FIG. 1 is a schematic diagram showing two optical conneciors with
physical layer storage mserted at an optical adapter having media reading interfaces to
access the physical layer storage of the connectors;

FIG. 2 is a perspective view of an example adapter block assembly in
accordance with the principles of the present disclosure;

FIG. 3 is another perspective view of the adapter block assembly of FIG. 2
with the components exploded from cach other;

FIG. 4 is a perspective view of an example adapter block suitable for use in
the adapter block assembly of FI1G. 2;

FIG. § is another perspective view of the adapter block of FIG. 4 witha
first side of the adapter block removed o enable viewing of intevior portions of the adapter
block;

FIG. 6 1s a top plan view of the adapter block of FIG. 4;

FIG. 7 15 a perspective view of another example adapter block soitable for
usc in the adapter block assembly of FIG. Z;

FIG. 8 shows comtact sets added to the adapter block of FIG. 6 and two
comectors plugged tnto opposing ports of the adapter block;

FIG. 9 is a cross-sectional view of the adapter block of FIG. ¥ taken along

the 9-9 line;
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FIG. 10 1s a perspective view of an example optical comector to which a
storage device is coupled in accordance with the principles of the present disclosure;
FIG. 1118 a perspective view of an example iooer housing of the optical

commector of FIG. 14;

) FIG. 12 is a perspective view of an example outer housing of the optical
connector of FIG. 14;
FIG. 13 15 a top plan view of the optical connector of FIG. 10;
FIG. 14 1s a longitudinal cross-sectional view of the optical connector of
FIG. 10 taken along the 14-14 linc of FIG. 13;
10 FIG. 15 is a transverse cross-sectional view of the optical connector of FIG.
10 taken along the 15-15 line of FIG. 13;
FIG. 16 s a cross-sectional view of the adapter block of FIG. 8 taken along
the 16-16 ling; and
FIG. 17 15 a top plan view of another example adapter block configured in
15 accordance with the principles of the present disclosure.

Dretailed Description

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

FIG. 1145 a schematic diagram of one example connection system 10
meluding an adapter block assembly {(c.g., optical adapters, clectrical sockets, wircless
readers, ¢tc.} 11 at which commumications signals from a first media segment {e.g., an

20 optical fiber, an clectrical conductor, a wireless transceiver, etc.) 22 pass to another media
segment 32, In some implementations, the media segments 22, 32 are terminated by
connector artangements 20, 30, respectively. The adapter block assembly 11 aligos the
connector arrangement 20, 30 to allow optical signals to pass between the media segments
22,32,

25 In accordance with aspects of the disclosure, the connection system 10 is
coupled 1o or incorporaies a data management system that provides physical layer
information (PLD) functionality as well as physical layer management (PLM) functionality.
As the term 1s used herein, “PLI functionality” refers to the ability of a physical
component of system to identity or otherwise asseciate physical layer information with

30 some or all of the physical components used to implement the physical layer of the
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commnunications network, Ags the term is used herein, “PLM fonctionality” refers to the
ability of a component or systom to manipulate or to cnable others to manipulate the
physical components used to inplement the physical layer of the communications network
{e.g., to track what is comnected to each component, to trace connections that are made
using the components, or to provide visual mdications to a user at a selected component).

As the term is used herein, “physical layer information” refers to
nformation about the identity, attributes, and/or status of the physical compounents used o
implement the physical layer of the communications network. Physical layer mformation
of the conmumunications network can include media information, device information, and
location information. Media information refers to physical layer inforroation pertaining to
cables, plugs, connectors, and other such physical media. Non-limiting examples of media
information include a part number, a serial number, a plug type, a condactor type, a cable
length, cable polarity, a cable pass-through capacity, a date of manufacture, 2
manufacturing lot number, the color or shape of the plug connector, an insertion count,
and testing or performance information. Device information refers to physical layer
information pertaining to the conmnunications panels, inter-networking devices, media
converters, computers, servers, wall outlets, and other physical comnwnications devices to
which the media segments attach. Location information refers to physical layer
information pertaining to a physical layout of a building or buildings in which the network
is deployed.

In accordance with some aspects, one or more of the components {(e.g.,
media segments, equipment, ete.} of the commmications network are configured to store
physical laver information pertaining fo the component as will be disclosed in more detail
herein. Some compenents include media reading interfaces that arc configured to read
stored physical layer information from the components. The physical layer information
obtained by the media reading interface may be commumicated over the network for
processing and/or storage.

For example, the adapter block assembly 11 of FIG. 1 can be configured to
collect physical laver information from the connector arrangements 20, 30. The first
connector arrangement 20 may include a storage device 25 that is configured to store
physical laver information pertaining to the segment of physical communications media 22
and/or to the first conmector arrangement 20, In certam mplementations, the connector
arrangement 30 also inchudes a storage device 35 that 1s configured to store information

vertaining to the second connector arrangement 3{ and/or to the second optic cable 32
5 £
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terminated thereby. Each storage device 25, 35 is arranged and configured so that it does
not interfore or interact with the compunications signals communicated over the media
segments 22, 32,

In accordance with some aspects, at least a first moedia reading interface 16
is disposed at the adapter 11 {e.g., mounted to a circuit board 15 coupled to the adapter
11}, In certain implementations, at least a second media interface 18 also is disposed at
the adapter 11 {c.g., mounted to a circuit board 15). Wher oue of the cornector
arrangements 20, 30 is received at the adapter 11, the respective media reading interface
16, 1¥ is configured to enable reading {e.g., by an elecironic processor) of the information
stored fo the respective storage deviee 25, 35, The information read from the connector
arrangement 20, 30 can be transferred through the circuit board 15 to a physical layer data
management network {e.g., sec data line 16 of FIG. 1),

In some such implementations, the storage devices 25, 35 and the media
reading interfaces 16, 18 cach include at least three (3) leads -- a power lead, a ground
lead, and a data lead. The three leads of the storage devices 25, 35 come into electrical
contact with three (3) corresponding leads of the media reading interfaces 16, 18 when the
corresponding media segment is inserted in the corresponding port. In other example
implementations, a two-line interface is used with a simple charge pump. In still other
tmplementations, additional leads can be provided (e.g., for potential future applications).
Accordingly, the storage devices 25, 35 and the modia reading interfaces 16, 18 may cach
include four (4) leads, five (5) leads, six (6) leads, ctc.

Examples of data management networks and examples of storage devices
can be found in U.S. Provisional Application No. 61/760,416, filed February §, 2013, and
titled “Systems and Methods for Associating Location Information with a Comnumication
Sub-Assembly Housed within a Communication Assembly,” the disclosure of which is
hereby tncorporated herein by reference.

FIGS. 2-8 illustrate an cxample adapter block assembly 100 suitable for
implementing the adapter block assembly 11 of FIG. 1. The adapter block assembly 100
has a front 101, arear 102, a first side 103, a second side 104, a first end 103, and a second
end 106. The adapter block assembly 100 includes at least one adapter block 110, a cirenit
board 150, and a contact s¢t 160 functioning as a media reading mterface. Each adapter
block 110 defines one or more passages 118 that cach extend between front and rear ports

118, Each adapter block 110 defines a respective aperture 1290 aligned with cach passage

2
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1138 (see FIG. 4). One or more contact sets 160 align with the apertares 120 {e.g., sec FIG.
7
I the example shown in FIG. 3, each aperture 120 aligns with two contact

sets 160A, 1608 disposed on the circuit board 150, In other implementations, each

N

aperture 120 may align with one contact set 160 or no contact sets. In some
implementiations, the adapter block assembly 100 includes multiple adapter blocks. Inthe
exaraple shown in FIG. 3, two adapter blocks 1104, 110B are coupled to the circuit board
150, In other implementations, cach adapter block 110A, 110B may have their own cireuit
board. In certain implementations, the adapter blocks 110A, 1108 are coupled together by
10 ajoining member 180, In certain implementations, a cover arrangement 170, 175 is
disposed over the circuit board 150 opposite the adapter blocks 1104, 110B.

Additional information regarding the joining member and cover
arrangement can be found in U.S. Provisional Application No. 61/843,718, filed July &,

2013, and fitled “Optical Assemblies with Managed Connectivity,” the disclosure of which

[
W

is hereby incorporated herein by reference.
FIGS. 4-6 illustrate one example adapier block 110 including a body 111
having a front 112, a rear 113, a first side 114, a second side 115, a firstend 116, and a
second end 117, Passages 118 extend through the body 111 between the fromt 112 and
rear 113 of the body 111, Ports 119 for receiving optical connectors {¢.g., optical
20 commectors 2{0) are provided at opposite ends of cach passage 118, In the example
shown, the body 111 defines six passages 118, In other implementations, the body 111
may define a greater or lesser mumber of passages 118 {e.g., two, four, eight, ten, twelve,
eic. ).
The apertures 120 are defined at the first side 114 of the body 111, Each
25 aperture 120 has a first end 121 located closer to the front 112 ofthe body 111 and a rear
end 122 loecated closer to the rear 113 of the body 111 relative to each other. In certain
implemeniations, retention arms 13¥ extend upwardly from the first side 114 to engage
portions 170 of the cover arrangemend. o the example shown, the retention arms 138
extend upwardly from opposite ends 121, 122 of each aperture 120, In certain
30 implementations, keyways 135 are defined at the second side 115 of the bedy 111
In some implementations, the adapter block body 111 1s configured to
receive one or more alignment arrangements 140 (FIGS. 9 and 16). Each alignment
arrangement 140 is configured to align two optical connectors received at the ports 119 of

a passage 118 in which the aligoment arrangement 140 is disposed. The adapier block
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body 111 includes one or more first latching arrangements 125 disposed at the first side
114 of the body 111 and one or more second latching arrangemenis 130 disposed at the

sccond side 115 of the body 111, Each first latching srrangement 125 cooperates with a
corresponding second latching arrangement 130 to retain an alignment arrangement 140
against movement along an axis of the respective passage 118,

In certain troplementations, cach first latching arrangement 125 mcludes
one or rore flexible latching arms 126 opposing shoulders 127, Inthe example shown,
cach first latching arrangement 125 inchides two latching arms 126 disposed at opposite
sides of the respective aperture 120, The latching arms 126 extend from the first end 121
of the respective aperture 120 towards the second end 122, The shoulders 127 are
disposed at an intermediate location along the aperture 120 and face the firsstend 121, In
some examples, the latching arms 126 are configured to deflect/flex laterally along the
aperture 120 (e.g., sce FIG. 6). in other examples, the latching arms 126” are contigured
to detlcct/flex outwardly from the respective aperture 120 away from the respective
passage 118 {e.g., sec some of the latch arms of FIG. 7).

In certain implementations, cach second fatching arrangement 130 includes
a ramep member 131 and a stop member 132, In certain examples, cach second latching
arrangement 130 includes two stop members 132, In the example shown in FIG. 6, the
ramp member 131 s disposed in the passage 118 and the stop members 132 are spaced
from the ramyp member 131 and positicned at opposite sides of the ramp member 131, A
gap between the ramp member 131 and stop members 132 aligns with a gap between distal
ends of the latching arms 126, 1267 and the shoulders 127

An slignment arrangement 140 includes a sleeve holder section 141 and a
retertion tlange 145 {e.g., see FIG. 9}, The alignment arrangement 140 is inserted into
one of the passages 118 of an adapter block body 111 through one of the ports 119 and
shid through the passage towards the latching arrangements 125, 130, As the alignment
arrangement 140 is slid along the passage 118, the retention flange 145 of the alignment
arrangement 140 rides over the ramp section 131 of the second latching arrangemont 130
and deflects the latching arms 126, 126° of the first latching arvangement 125, The
retention flange snaps over the ramp scction 131 to be held between the ramp section 131
and the stops 132 of the second latching arrangement 130, The latching arms 126, 126’
returmn to their ondeflected positions to hold the retention flange against the shoulders 127.

As shown in FIG. §, guide members 128 can be provided within the

passages 118 to facilitate installation of the alignment arrangements 140. One or more
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auide members 128 extend along sidewalls of each passage 118, In the example shown,
two guide members 128 cxtend along each sidewall of each passage 118, The guide
members 128 define a groove or chamnel therebetween sized to receive a protrusion or
ledge of the alignment device 140 to indubit non-axial movement of the alignment device
140 (e.g., torqueing movement through the aperture 120) during axial movement of the
alignment device 140 through the passage 118, In certain implementations, the guide
merobers 128 can have tapered ends 129, In the example shown, the guide members 128
have tapered forward ends 129,

In some implementations, a periphery of the adapter block 110 defined by
the frout 112, rear 113, and ends 116, 117 bas a staggered configuration. Portions of the
adapter block 110 extend forwardly of other portions of the adapter block 110 {e.g., see
FIG. 6). In certain implementations, adjacent ports 119 are staggered
forwardly/rearwardly relative to cach other. The staggering of the ports 119 enhances
access 1o mdividual connectors 200 received at the ports 119,

In certain implementations, apertures 120 of adjacent passages 118 are
staggered relative to cach other. For example, as shown in FIG. 6, 8 fixed end of the
flexible latching arms 126 of one first latching arrangement 1235A is disposed rearwardly
ot a distal end of the flexible latching arms 126 of an adjacent first latching arrangement
125B. In some implementations, staggering of the first latching arrangements 125A, 1258
may inhibit interference between latching arms 126 of adjacent first latching arrangements
125, In other implomentations, staggering of the first latching arrangements 125A, 1258
may facilitate manufacturing of the latching arms 126 of adjacent first latching
arrangements 125A, 1258,

The first side 114 of the adapter body 111 1s configured to receive one or
more contact sets 160 at the apertures 120, Referring to FIG. 8, each contact set 160
includes one or more contact members 161 coupled together by a support body 162, Inan
cxample, the support body 162 is overmolded over a portion of cach contact member 161,
Fach contact member 161 has 2 fitst contact region, a second contact region, and a third
contact region. The fivst contact region is located at a first end of the contact member 161,
the third contact region 1s located at an opposite second end of the contact member 161,
and the second contact region is located intermediate the first and second regions.

The first contact region 18 fixed to a contact pad on the circutt board 130,
The second contact region engages a connector 200 when the connector 200 is received at

a port 119 of the respective passage 118, The third contact region is deflected against a

10

PCT/US2015/014431



WO 2015/120031 PCT/US2015/014431

second contact pad on the circuit board 150 when the second contact region engages the
connector 200. The third contact region is spaced from the second contact pad when the

comnector 200 18 not received at the port 119, Additional information about exanple

contact sets 160 can be found in ULS. Provisional Application No. 61/843,733, filed July 8

3
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2013, and titled “Optical Assemblics with Managed Connectivity,” the disclosure of which
is herchy incorporated herein by refergnce,
The contact members 161 of each contact set 160 extend along a length of
the contact set 160. The contact members 161 are shaped and arranged so that the contact
sct 160 has a first width W3 at a first point P1 along the length of the contaci set 160 and a
10 sccond width W4 at a sccond potnd P2 along the length of the contact set 160 with the
second width W4 being less than the first width W3, In an example, the fivet width W3 s
a maximom width of the contact set 16{ and the second width W4 is a minimum width of
the contact set 160. In an cxample, the first and second widths W3 and W4 are less than a

width W1 of the aperture 120,

[
W

In some implementations, two contact sets 160A, 160B are disposed at each
aperture 120, In cortain examples, the two condact sots 160A, 160B have different
oricutations. In an cxample, a first contact set 160A has a first oriendation and a second
contact set 1608 has a second orientation that s rotated 180° relative 1o the first
orientation. In certain examples, the contact sets 160 are disposed so that the {irst point P1
20 of the first contact sct 160A laterally aligns with the second point P2 of the second contact

set 1608 {e.g., see FIG. 8).
In some tmplementations, the ends 121, 122 ofthe apertures 120 define
slotted regions 123 at which the second ends of the contact members 161 are disposed {see
FIG. 6). In certain implementations, the slotted regions 123 include one or more ribs 124
25 that define separate contact member receiving spaces. The ribs 124 are configured and
arranged to extend between adjacent contact members 161 to inhibit engagement of the
contact members 161 during deflection of the third contact surface. In other
implemaentations, the ends 121, 122 of the aperture 120 define slots 1237 at which ends of
the contact members 161 can be received. The slots 1237 extend at least partially across
30 therespective end 121, 122 {see FIG. 17). In certain examples, the slot 1237 15 a closed-
ended slot. In cortain examples, no ribs or other structurcs extend over the siot 1237

In certain examples, the slotted regions 123 or slots 1237 extend across no

morg than half the width of the end 121, 122, In certain examples, the slotted regions 123

or slots 1237 extend across less than half the width of the end 121, 122, In some
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implementations, the slotted regions 123 or slots 123 have widths W2 (FIG. 6) that
extend across less than the width W1 of the aperture 120, In certain implementations, the
widths W2 of the slotted regions 123 or slots 123 extend across less than a majority of the
width W1 of the apernure 120, In certain implementations, the widths W2 extend across
less than half of the width W1 of the aperture 120,

FIGS. 10-15 illustratc one example optical connector 200 suitable for
implementing any of the comaector arrangements 20, 30 of FIG. 1. The optical connector
204 includes an cuter housing 210 and an toner housing 230 that is slidably moveable
within a passage 212 defined in the outer housing 210, The inner housing 230 has a body
231 configured to hold an end of an optical fiber within a passage 232 (sec FIG. 11}, For
example, certain types of inner housings 230 are configured to retain optical forrules,
which hold the ends of the optical fibers.

The outer housing 21( includes a body 211 defining a passage 212 in which
the trmer bousing body 231 canslide (see F1G. 12). The bedy 211 includes a first side
214, an opposite second side 213, and sidewalls 215 extending therebetween. A forward
portion of the sidowalls 215 defines apertures 216 at which the connector 200 can be held
by the alignment arrangement 140 within the adapter block 110 (see FIG. 16). A rearward
portion of the body 211 defines a grip region 217, The second side 213 of the body 211
includes a key

In some implementations, a storage device 250 can be coupled to the
connector 200, The storage device 250 includes clectronic memory 256 or another type of
memory that stores information pertaining to the comector 200 and/or the optical fiber
terminated thereby, In certain implementations, the clectronic momory 256 of the storage
device 250 is mounted to a circuit board 252, Coutact pads 254 that provide clectrical
access to the memory 256 also can be disposed on the circuit board 252, In certain
tmplementations, the contact pads 254 are disposed at one major surface of the circuit
board 252 and the electronic memory 256 is disposed at an opposite major surface of the
circuit board 252.

The outer housing body 211 defines a storage mounting region 220 at
which the storage deviee 250 can be disposed. As shown in FIG. 12, the outer housing
body 211 defines an aperture 222 at the first side 214. The aperture 222 provides aceess to
a recessed surface 221 at the storage mounting region 220. In certain tuplementations, a

further recess 225 1s defined in the recessed surface 221, The further recess 225 extends
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into the outer housing body 211 towards the passage 212 defined throagh the body 211 In
certain examples, the further recess 225 has a closed bottom.

In some tplementations, the body 211 defines the storage mounting
region 220 at the first side 214 and towards a front of the body 211, In some
tmplementations, the storage mouvnting region 220 is laterally offset from a central,
longiiudinal axis of the outer housing body 211 {see FI(. 13}, In certain implementations,
the sterage mounting region 220 is sufficiently laterally offset so that no portion of the
storage device 250 extends over the central, longitudinal axis of the outer housing body
211, Tapered surfaces 214a are provided at the front of the first side 214, In certain
implementations, the storage mounting region 220 is sufficiently laterally offset from the
sidewalls 215 to not axially overlap with the tapered surfaces 214a (sec FIG. 13).

In some implementations, the outer housing body 211 has an area of
increased thickness 226 at the storage mounting region 220, An inner surface 219 of the
body 211 extends into the passage 212 at the area of fncreased thickness 226, For
example, a portion of the inner surface 219 of the first side 214 may angle downwardly
into the passage 212. In another exarple, 3 portion of the imner surface 219 may step
mwardly to protrude into the passage 212, The increased thickness 226 provides sufficient
material for the outer housing body 211 to accommodate the further recess 225, For
example, the further recess 225 may have a depth that is greater than a thickness of the
outer housing body 211 at the first side 214 outside the area of increased thickness 226, In
cerfain implementations, the increased thickness 226 also aids inaccommmodating the
recessed surface 221, For example, the recessed swrface 221 may have a depth that is
greater than a thickoess of the outer bousing body 211 at the first side 214 cutside the area
of increased thickness 226.

The mner housing 230 s shaped and configured to accommodate the
storage movnting vegion 228 of the outer housing 210. For example, the imner housing
body 231 defines a channel 235 that accommodates the increased thickness 226 of the
outer housing body 211, The contour of the inmer surface 219 at the storage mounting
region 220 generally matches the contour of the channel 235, Accordingly, the region of
increased thickness and the storage device 250 slide along the channel 235 as the inner
housing body 231 slides within the outer housing body 21 1.

The channel 235 extends rearwardly from a front end of the inner housing
body 231. In cortain examples, the channel 235 extends over less than half a length of the

ioner housing body 231, The chanuel 235 defines a recessed surface 236 and a transition
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sorface 237 that extends from the recessed surface 236 to an exterior surface of the inner
housing body 231, In certain exampies, the recessed surface 236 extends to one side of

the inner housing body 231 so that a corner of the inner housing body 231 s eliminated.

An end surface 23R terminates a rear end of the channel 235,

In certain implementations, the circuit board 252 of the storage device scats
on the recessed surface 221 (e.g., see FIGS. 14 and 15). In certain implementations, the
cireuit board 257 seats on ribs 223 (FI1G. 12) extending upwardly from the recessed
sorface 221, In certain examples, the contact pads 254 of the storage device 230 are no
higher than flush with an exterior of the first side 214, In cortain examples, the contact
pads 254 of the storage device 250 are recessed within the first side 214, In certain
mplementations, the clectronic memory 256 1s accommodated by the further recess 225,

In certain implementations, storage mouonting region 229 is only accessible
through the open top 222, In certain cxamples, the inner surface 219 of the fust side 214
extends fully between the electronic memory 256 and the inner housing body 231, In
certain examples, the inner surface 219 of the first side 214 extends fully between the
storage device 250 and the inner housing body 231,

FIG. 16 shows two optical connectors 2004, 2008 plugged into opposite
ports 119 of the adapter block assernbly 100. The first side 214 of cach connector 200A,
2008 engages the second contact surfaces of the respective contact set 160, Insertion of
the connectors 200A, 2008 into the ports 119 causes deflection of the third contact
surfaces of the contact sets 160 towards the cireuit board 150, In cortain examples,
engagement betwoen the third contact surfaces and the circuit board 150 completes a
circuit to indicate the presence of a connector at the port. In certain examples, cogagement
between the thitd contact surfaces and the cirenit board 150 shorts a circuit to indicate the
presence of 4 connector at the port. In certain examples, engagement between the third
contact surfaces and the circait board 150 completes a circuit to enable information to be
obiained from the storage device 250 on the connector 200.

Additional mformation about bow physical layer information can be read
from the plug conmectors by the contact assemblies at the adapters can be found in U.S.
Pgblication Ne. 2011-0262877, the disclosure of which is hereby ncorporated herein by
reference.

The above specification, examples and data provide a complete desceription
of the manufactore and use of the composition of the invention. Since many cmbodiments

of the invention can be made without departing from the spirit and scope of the invention,
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What is claimed is:

I Amn adapter assembly comprising:

at least a first adapter block having a first side and a second side, the first adapter
block defining at least a first passage, cach passage extending between a front port and a
rear port, the first side of the first adapter block defining at lcast a first aperture providing
access between the first passage and an exterior of the fivst adapter block;

a circuit board disposed at the first side of the first adapter block so that the circuit
board extends across the first aperture;

a first contact set disposed at the first aperture, the first contact set having a first
orientation; and

a second contact set disposed at the first aperture, the second contact set having a

second orientation that is rotated 180° from the first orientation.

2. The adapter assembly as claimed in claim 1, wherein the second contact set has an

identical configuration to the first contact set.

3 The adapter assembly as claimed m claim §, wherein each contact set has a first
width at a first longitudinal point and a second width at a second longitudinal point spaced

from the first longitudinal point, the second width being less than the first width.

4. The adapter assembly as claimed in claim 3, wherein the first longitudinal point of
the first contact sct is laterally aligned with the second longitudinal point of the second

contact set when the contact sets are disposed at the first aperture,

5. The adapter assembly as claimed n claim 1, wherein the first and second contact

sets each include multiple contact members.

6. The adapter assembly as claimed in claim 5, wherein the fivst aperture has a first
longitudinal end and a second longitudinal end, and whercein at least a portion of cach
longitudinal end defines a slotted region including ribs defining separate contact member

receiving spaces

16
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7. The adapier assembly as claimed in claim 5, wherein the first apertore has a first
longitudinal end and a second longitudinal end, and wherein at least 3 portion of cach

longitudinal end defines a single slot.

g. The adapter assembly as claimed in claim 1, wherein the first adapter block defines
a plurality of additional passages, the first side of the first adapter block defining a
plurality of additional apertures, each additional aperture providing access between one of
the additional passages and the exterior of the first adapter block; wherein the cireuit board
extends across the additionsl apertures; and wherein the adapter assembly further
coraprises additional first contact sets disposed at the additional apertures, the additional
first contact sets having fivst orientations; and additional second contact sets disposed at
the additional apertures, the additional sccond contact sets having second orientations that

are rotated 180° from the first orientations of the additional first contact sets.

9. The adapter assembly as claimed in claim 1, firther comprising:

at least 8 sccond adapter block having a first side and a second side, the second
adapter block defining at least a first passage, cach passage extending between a front port
and a rear port, the first side of the second adapter block defining at least a first aperture
providing access between the first passage and an exterior of the second adapter biock;

a third contact set disposed at the first aperture of the second adapter block, the
third contact set having a first orientation; and

a fourth contact set disposed at the first aperture of the second adapter block, the
fourth contact set baving a second orientation that is rotated 1807 from the first orientation

of the third contact set

10.  The adapter assembly as claimed in claim 9, forther comprising a second circuit

board disposed over the second adapter block.

1. The adapter assembly as claimed in claim 9, wherein the fivst cirenit board extends

over the second adapter block.

2. Amn adapter block comprising:
a body having a front, a rear, a first side, a second side, a first end, and a second

end, the body defining a plurality of passageways cxtending along axes between the front

17
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and rear of the body to define ports, the first side of the body defining a plurality of
apertures, cach aperture being aligned with a respective onc of the passageways, cach
aperture extending along a majority of a width of the respective passageway;

a plurality of first latching arrangements disposed at the first side of the body, cach
first latching arrangement aligned with a respective one of the passageways; and

a plurality of second latching srrangements disposed at the second side of the
body, cach second latching arrangement being disposed within a respective one of the
passageways;

the first and second laiching arrangements of cach passage being configared to
retain a separately manutactured alignment arrangement against movement along the axis

of the respective passage.

13.  The adapter block as claimed in claim 12, wherein each first latching arrangement
includes a first latch arm and a second latch arm located at opposite ends of the respective

aperture.

14, The adapter block as clatmed in claim 13, wherein the first and secord latch arms

of each first latching arrangement are configured to flex laterally along the aperture.

13. The adapter block as claimed in claim 13, wherein the first and second latch arms
of cach first latching arrangement are configured to flex outwardly from the respective

aperture away from the respective passage.

16. The adapter block as claimed in claim 12, wherein the body has a staggered
configuration so that adjacent ports are offsct from cach other along the axes of the

DPassageways,

17.  The adapter block as claimed in claim 12, wherein the apertures are disposed in a
staggered configuration so that adjacent apertures are offset from each other along the axes

of the passageways,

I8 The adapter block as claimed in claim 12, wherein the body is monolithically

formed.
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19.  The adapter block as claimed in claim 12, further comprising guide rails disposed

at opposite ends of each passagoway.

20, The adapter block as claimed in claim 19, wherein each goide rail has a tapered
end.
21, A plug comnector comprising:

an outer bousing defining a passage extending through the outer housing from a
front to a rear, the outer housing baving a first side defining a storage mounting region
towards the front of the outer housing, the first side having an imcreased thickness at the
storage mounting region so that an immer surtace of the first side extends into the passage
at the storage mounting region, the outer housing defining a recessed surface having an
open top at the storage mounting region; and

an foner housing disposed within the outer housing and configured to hold an
optical fiber, the imner housing being configured to shde along the passage of the outer
housing, the inner housing defining a channel that accommodates the increased thickness

of the first side of the outer housing at the storage mounting region.

22. The plug connector as claimed in claim 21, firther comprising a storage device
disposed at the recessed surface, the storage device accessible through the open top of the

recessed surface.

23, The plug connector as clatmed in claim 22, wherein a top surface of the storage
device is no higher than an external surface of the first side.

24.  The plag connector as claimed in claim 22, wherein the storage device inchides a
circuit board having elecirical contact pads accessible through the open top of the recessed

surface.

25, The phig connector as claimed in claim 24, wherein the storage device also

includes electronic memory disposed on the circuit board.
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26. The plug connector as claimed in claim 25, wherein the recessed surface defines a
sccond recessed surface that accommodates the electronic memory, wherein the inner
surface of the first side fully extends between the storage device and the inner housing.
27.  The plag connector as claimed in claim 21, wherein the inner housing has a length;

and wherein the channcl extends over less thao half the length of the inner housing.

28, The phig connector as claimed in claim 21, wherein the channel extends from an

intermediate point along a first side of the inner housing to a first end of the inner housing.

29.  The plag connector as claimed in claim 21, wherein the inner surface of the first

side extends into the passage at an angle.

30.  The plug connector as claimed in claim 21, whercin a key is disposed on a second

side of the outer housing opposite the first side.

oo
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