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Description

FIELD

[0001] The present disclosure relates generally to a
connector housing for organizing, routing, and storing
optical connections such as splices and/or connectors
between optical waveguides, and more specifically to
such a connector housing for use with communications
network management systems.

BACKGROUND

[0002] With the advent of cheap computing and so-
phisticated communication systems, communication
network systems are progressively becoming more com-
plex and more difficult to manage. For example, in a typ-
ical office building, several types of communication lines
(e.g., telephone twisted pair wiring, local area network
(LAN) and ethernet cables) may run from individual of-
fices to a central wiring closet on the same floor. The
communication lines from these closets on each floor
may then run through a backbone to a data-center serv-
ing the entire building. Organizing, maintaining, and trou-
ble-shooting these hundreds and perhaps thousands of
communication lines is a significant challenge.
[0003] In such communication infrastructure installa-
tions, equipment for switching, cross-connecting and in-
ter-connecting a variety of devices are used. Many of
these devices are installed in equipment racks, thereby
permitting organized, high-density installations in a lim-
ited space. For instance, pwatch panels may be conven-
iently used as a central point of termination of communi-
cation lines connecting equipment or coupling together
different devices, thereby allowing a craftsman access
to multiple connections at a single location to perform
maintenance and/or reconfigure the communication net-
work as necessary.
[0004] During maintenance and/or reconfiguration of
a communication network, patch cables and connections
are often relocated, added, removed or changed. When
using a large number of patch cables, it can become very
difficult to identify the initiating and terminating ends of a
particular patch cable. Thus, documenting changes
made to the patch cables and connections is important
to assure that the communication network can be prop-
erly maintained and/or reconfigured in the future. Accord-
ingly, "intelligent" communication network management
systems are being developed that detect and track the
numerous connections within a communication network.
There is an ever growing need for reliable and scalable
patch panel management architecture for use with intel-
ligent communication network management systems.
[0005] A connector housing having the features of the
preamble of claim 1 is known from the prior art WO
2005/106556 A.
[0006] US 2007/242420 Al discloses an L-shaped pan-
el for making connections within a communication net-

work. US 2007/242420 A1 shows a one-to-one corre-
spondence between connectors on the L-shaped panel
and the connectors.

SUMMARY

[0007] The invention provides a connector housing for
a communications network as defined in claim 1.
[0008] Additional features will be set forth in the de-
scription which follows, and in part will be readily apparent
to those skilled in the art from that description or recog-
nized by practicing the embodiments as described here-
in, including the detailed description which follows, the
claims, as well as the appended drawings.
[0009] It is to be understood that both the foregoing
general description and the following detailed description
present embodiments according to the invention, and are
intended to provide an overview or framework for under-
standing the nature and character of the invention as it
is claimed. The accompanying drawings are included to
provide a further understanding of the invention, and are
incorporated into and constitute a part of this specifica-
tion. The drawings illustrate various embodiments ac-
cording to the invention and together with the description
serve to explain the principles and operations of the in-
vention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a front perspective view of one em-
bodiment of a connector housing according to the present
invention.
[0011] FIG. 2A is a front perspective view of the con-
nector housing of FIG. 1 having the front panel in an open
position.
[0012] FIG. 2B is a front view of the connector housing
of FIG. 1 having the front panel in an open position.
[0013] FIG. 3 is a front perspective, partially exploded
view of the connector housing of FIG. 1.
[0014] FIG. 4A is a rear perspective view of the con-
nector housing of FIG. 1 having the rear panel in an open
position.
[0015] FIG. 4B is a rear view of the connector housing
of FIG. 1 having the rear panel in an open position.
[0016] FIG. 5A is a front perspective view of one em-
bodiment of an adapter panel according to the invention.
[0017] FIG. 5B is a front view of the adapter panel of
FIG. 5A.
[0018] FIG. 5C is an exploded front perspective view
of the adapter panel of FIG. 5A.
[0019] FIG. 6A is a front perspective view of one em-
bodiment of an adapter module according to the inven-
tion.
[0020] FIG. 6B is a front view of the adapter module of
FIG. 6A.
[0021] FIG. 7 is a perspective view of one embodiment
of a patch cable for use with the adapter units of FIGS.
5A-6B.

1 2 



EP 2 279 442 B1

3

5

10

15

20

25

30

35

40

45

50

55

[0022] FIG. 8 is a cross-sectional view of the connector
housing of FIGS. 1-4B, taken generally along line 8-8 of
FIG. 1.
[0023] FIG. 9 is an enlarged view of circled portion "A’
of FIG. 8, showing the interface between an adapter unit
and the connector housing.
[0024] FIG. 10 is an enlarged view of circled portion
"A" of FIG. 8, showing the interface between an adapter
unit and a patch cable.
[0025] FIG. 11 is a front perspective view of another
embodiment of a connector housing according to the
present invention.
[0026] FIG. 12 is a front perspective view of the con-
nector housing of FIG. 11 having the top of the housing
removed and tray pulled forward, with an adapter panel
installed in the housing.
[0027] FIG. 13 is a front perspective view like that of
FIG. 11, but having an adapter module installed in the
housing.

DETAILED DESCRIPTION

[0028] Reference will now be made in detail to embod-
iments according to the invention, examples of which are
illustrated in the accompanying drawings. Whenever
possible, the same reference numerals will be used
throughout the drawings to refer to the same or like parts.
[0029] For purposes of description herein, the terms
"upper," "lower," "right," "left," "rear," "front," "vertical,"
"horizontal," and derivatives thereof generally relate to
the illustrated embodiments as oriented in the figures.
However, it is to be understood that the embodiments
may assume various alternative orientations and step
sequences, except where expressly specified to the con-
trary. It is also to be understood that the specific devices
and processes illustrated in the attached drawings and
described in the following specification are embodiments
of the inventive concepts defined in the appended claims.
Hence, specific dimensions and other physical charac-
teristics relating to the embodiments disclosed herein are
not to be considered as limiting, unless the claims ex-
pressly state otherwise.
[0030] As used herein, the term "out-of-band" (as in
"out-of-band communication", "out-of-band conductor",
"out-of-band signal", etc.) is broadly understood to refer
to communication that occurs outside or separate from
the data stream being transferred over a communication
network, and also the components (e.g., connectors,
conductors, etc.) used to accomplish out-of-band com-
munication.
[0031] As used herein, the term "adapter unit" is broad-
ly understood to refer to adapter panels and adapter mod-
ules, including but not limited to, patch panels and mod-
ules.
[0032] In one embodiment of an intelligent communi-
cation network management system, adapter units such
as patch panels/modules are conveniently used as a cen-
tral point of termination of wiring to connect to equipment

or to couple together different devices. In one embodi-
ment, each individual port on an adapter unit has a cor-
responding "out-of-band" connection used to determine
port level connectivity. The out-of-band connections of
one or more adapter units are connected to a signal proc-
essor/analyzer that polls individual ports on each adapter
unit via the corresponding out-of-band connection to de-
termine port level connectivity. If no signal is detected in
response to a signal being placed upon the out-of-band
connection corresponding to a specific port, the analyzer
then determines that the port upon which the signal is
placed is not in use.
[0033] In one embodiment, the out-of-band connection
is an electrical connection that includes a conducting pad
adjacent to or within each port. Each out-of-band con-
ducting pad is connected, internally within the adapter
unit, to a separate pin of a multi-pin connector on the
back of the adapter unit. The multi-pin connector is then
connected to a monitoring cable that is in electrical com-
munication with a signal processor/analyzer.
[0034] Patch cables used with the system include net-
work communication lines (i.e., optical and/or electrical)
that support network data communication (i.e., "in-band"
communication) and an additional out-of-band conductor
that supports the out-of-band signals for determining port
level connectivity.
[0035] A panel controller module (e.g., a signal proc-
essor/analyzer) may include a processor module in com-
munication with a data storage module, a network inter-
face module and a plurality of port controller modules to
receive port status updates.
[0036] The intelligent communication network man-
agement system described herein may be applied to any
deployed network infrastructure that may benefit from
the use of adapter units and may be integrated within
any network connected device, including but not limited
to a switch, a router, a computer, a server, a network
connected data repository, an end-user device such as
a printer, a workstation, and a hand-held computing de-
vice. The system may be implemented in any number of
hardware and software modules and is not limited to any
specific hardware/software module architecture. Net-
work management system processes associated with
the adapter unit / patch cable connection monitoring proc-
esses may be integrated within a stand-alone system or
may execute separately and be coupled to any number
of devices, workstation computers, server computers or
data storage devices via any communication medium
(e.g., network, modem, direct connection, etc.). Benefi-
cially, the intelligent communication network manage-
ment system provides scalability and allows optimum use
while minimizing costs by allowing the user to add adapt-
er units, such as patch panels and modules, to the system
based on current and future needs of the customer.
[0037] Referring now to FIGS. 1-4B, an exemplary con-
nector chassis or housing 10 is illustrated. Connector
housing 10 is typically mounted to an equipment rack
(not shown) and used for organizing, routing, protecting,
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and storing optical connections and cables of a commu-
nication network. Connector housing 10 includes hous-
ing assembly 12 having a bottom panel 13, a first side
panel 14, a second side panel 15, a front panel 16, a rear
panel 18, a top panel 20, and a pair of rack mounts 24.
The panels and sides of housing assembly 12 generally
define an interior space of connector housing 10. Front
and rear panels 16, 18 are rotatable from latched closed
positions (FIGS. 1 and 8) to open positions (FIGS. 2A-
4B), thereby allowing the craftsman access to the interior
space respectively from both the front and the rear. Of
course, other configurations of the connector housing are
possible and intended.
[0038] As best seen in the exploded view of FIG. 3,
embodiments of the connector housing 10 may include
a floor sub-assembly 30. Floor sub-assembly 30 is at-
tached to housing assembly 12 adjacent bottom panel
13. Any suitable fasteners or attachment means can be
used for securing floor sub-assembly 30 within housing
assembly 12, and floor sub-assembly 30 may be remov-
ably or permanently attached to housing assembly 12.
Floor sub-assembly 30 includes floor panel 32 and lower
guide elements 34 that extend from floor panel 32 into
the interior of connector housing 10. In the illustrated em-
bodiment, lower guide elements 34 comprise substan-
tially cylindrical pins although, as will be understood from
this disclosure, lower guide elements 34 can have other
shapes and sizes than those illustrated. In one embodi-
ment, lower guide elements 34 may extend from bottom
panel 13. The purpose and function of floor sub-assembly
30, floor panel 32, and lower guide elements 34 will be
described in fuller detail below.
[0039] As also seen in FIG. 3, embodiments of the con-
nector housing 10 may also or alternately include a ceiling
sub-assembly 40. Ceiling sub-assembly 40 is removably
attached to housing assembly 12 adjacent top panel 20.
Any suitable fasteners or attachment means can be used
for securing ceiling sub-assembly 40 within housing as-
sembly 12. Ceiling sub-assembly 40 includes ceiling pan-
el 42, front face 44, rear face 46, and upper guide ele-
ments 48 (FIG. 2B) that extend from ceiling sub-assem-
bly 40 into the interior of connector housing 10. In the
illustrated embodiment, upper guide elements 48 com-
prise substantially cylindrical pins although, as will be
understood from this disclosure, upper guide elements
48 can have other shapes and sizes than those illustrat-
ed. As will be described in further detail below, ceiling
panel 42, floor panel 32, upper guide elements 48 and
lower guide elements 34 define a plurality of berths 50
(FIG. 2B) for receiving adapter units 80 (FIG. 2A and 2B)
therein, and are configured and positioned to guide and
grossly or roughly align adapter units 80 as they are in-
serted into the berths 50.
[0040] Front face 44 of ceiling sub-assembly 40 sup-
ports a backplane printed circuit board (PCB) 52. Back-
plane PCB 52 includes a plurality of forward facing elec-
trical connectors 54 on its front face, and a lesser number
of rearward facing cable connectors 56 (FIGS. 8-10) on

its back face. In one embodiment, backplane PCB 52
includes a forward facing electrical connector 54 for each
berth 50. Backplane PCB 52 consolidates the signals
from two or more of the forward facing electrical connec-
tors 54 into a single rearward facing cable connector 56.
In one embodiment, backplane PCB 52 consolidates the
signals from two forward facing electrical connectors 54
into a single rearward facing cable connector 56. In one
embodiment, forward facing electrical connectors 54 are
12-pin connectors, and rearward facing cable connectors
56 are 24-pin connectors, although connectors with dif-
ferent numbers of pins may also be used, provided sig-
nals from two or more of the forward facing electrical
connectors 54 are consolidated into a single rearward
facing cable connector 56. For example, a 25-pin con-
nector could be used to consolidate two 12-pin connec-
tors, with the extra pin location grounded to the housing
assembly 12.
[0041] An electrically conductive cable 58 runs from
each of the rearward facing cable connectors 56 on back-
plane PCB 52 to rear face 46 of ceiling sub-assembly 40,
where each cable 58 is terminated by another cable con-
nector 60 adjacent rear panel 18. Cables 58 may com-
prise any suitable type of multi-conductor cable, such as
ribbon cables, bundled cables or other grouped cables.
As schematically illustrated in FIG. 8, cable connectors
60 are configured for connection to a signal processor/
analyzer 62 (such as by cable 64) that determines port
level connectivity as described in further detail below. In
one embodiment, connectors 60 are positioned substan-
tially even with or extend beyond rear panel 18. In another
embodiment, connectors 60 are positioned within the in-
terior of housing assembly 12.
[0042] It will be appreciated that, when ceiling sub-as-
sembly 40 is installed in housing assembly 12, cables 58
are hidden and protected from tampering or damage be-
tween ceiling panel 42 of ceiling sub-assembly 40 and
top panel 20 of housing assembly 12 (FIGS. 3 and 8).
However, in one embodiment, ceiling panel 42, front face
44, and rear face 46 of ceiling sub-assembly 40 may be
eliminated, such that backplane PCB 52 with connectors
54, 56 thereon is supported by other means (e.g., a
mounting bracket secured to top panel 20), and connec-
tors 60 are supported by other means (e.g., a mounting
bracket secured to top panel 20) adjacent rear panel 18
of housing assembly 12.
[0043] It will also be appreciated that in another em-
bodiment according to the invention, the housing assem-
bly 12 may be configured such that the positions of
sub-assemblies 30, 40 are reversed from those de-
scribed above. That is, in another embodiment, sub-as-
sembly 40 (supporting backplane PCB 52, electrical con-
nectors 54, 60, and cables 58) may be positioned adja-
cent bottom panel 13, and sub-assembly 30 may be po-
sitioned adjacent top panel 20.
[0044] It will further be appreciated that, in one embod-
iment, sub-assembly 30 and sub-assembly 40 may be
used to retrofit a connector housing, and thus may be
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sold as a retro-fit kit, separate from a connector housing.
[0045] Connector housing 10 has several additional
advantageous features making it adaptable for different
applications by changing configurations. For instance,
top panel 20 includes a stationary portion 20a and a jump-
er management panel 20b that is rotatable relative to
stationary portion 20a. Jumper management panel 20b
includes cable routing guides 21 attached thereon. How-
ever, jumper management panel 20b may have other
configurations. In the illustrated embodiment, jumper
management panel 20b is securable in either a generally
vertical position or a generally horizontal position (as in-
dicated by arrow 22 in FIG 2A) for organizing and routing
cables to the front of connector housing 10. Of course,
other configurations are possible for holding the jumper
management panel in the vertical position. In the gener-
ally vertical position, jumper management panel 20b ex-
tends above stationary portion 20a of top panel 20. When
jumper management panel 20b is secured in the gener-
ally horizontal position it is generally flush with stationary
portion 20a. Moreover, jumper management panel 20b
can be designed so that it is removable from connector
housing 12.
[0046] Connector housing 10 may advantageously in-
clude at least one cable entry plate assembly 70, thereby
allowing adaptability for different cable entry configura-
tions at the sides of connector housing 10. FIGS. 1, 2A,
3 and 4A depict connector assembly 10 having cable
entry plate assemblies 70 attached to first and second
side panels 14, 15. Cable entry plate housing 70 includes
a plate 72 having features such as grommet 74, thereby
inhibiting the cable from chaffing against an edge. In the
illustrated embodiment, cable entry plate assembly 70
includes two grommets 74 so that multiple cables may
enter a single side of connector housing 10. In other em-
bodiments, cable entry plate assembly 70 does not have
grommets, but instead is merely a removable cable entry
plate 72. Moreover, cables may enter the connector
housing 10 from the top, the bottom, or both.
[0047] Embodiments of the connector housing 10 ac-
cording to the present invention may also include one or
more fiber management shelves 76 as best shown in
FIGS. 3-4B. Fiber management shelves 76 are remova-
bly attached to housing assembly 12 and allow for routing
and organization of cables/optical waveguides that enter
connector housing 12 from the sides at the rear. Any
suitable fasteners or attachment means can be used for
securing fiber management shelves 76 to housing as-
sembly 12. Moreover, fiber management shelves 76 can
be attached to other panels of housing assembly 12. Fib-
er management shelf 76 also includes a plurality of cable
routing guides 77 and a plurality of apertures (not num-
bered) for attaching cable ties, thereby allowing for or-
ganization and grouping of cables/optical waveguides.
[0048] FIGS. 1-4B depict the connector housing 10
having blank panels 78 at some berth locations, a plurality
of adapter units 80 substituted for blank panels 78 at
other berth locations, and some berth locations are emp-

ty. Adapter units 80 and blank panels 78 are attached to
housing assembly 12 using fasteners, preferably, fasten-
ers that do not require tools and are quick and easy for
the craftsman to install and remove. In this case, adapter
units 80 use push pin fasteners 81 (FIG.5A) near the top
and bottom edges that engage corresponding holes ad-
jacent the top and bottom panels 20, 13, respectively, of
housing assembly 12, thereby allowing the craftsman to
quickly and easily remove the same.
[0049] Referring now to FIGS. 5A-6B, in one embodi-
ment, an adapter unit 80 includes a plurality of adapters
82 supported by a housing or chassis 84. Chassis 84
may be formed of any suitable material, such a sheet
metal, plastic, or the like. Adapters 82 are used for con-
necting and making optical connections between the ca-
bles/optical waveguides at the front of connector housing
10 and the cables/optical waveguides at the rear of con-
nector housing 10. In the illustrated embodiment, adapt-
ers 82 comprise twelve LC duplex adapters, but the
number of adapters 82 may be varied more or less from
that shown, and other types of adapters 82 may be se-
lected to work with connectors of a particular of commu-
nication network system. For example, other possible
adapter types include, without limitation, LC adapters,
SC adapters, FC adapters, ST adapters, SC duplex
adapters, FC duplex adapters, ST duplex adapters, FDDI
adapters, and MT adapters, to name a few. In one em-
bodiment, adapter units 80 installed in connector housing
10 may have multiple types of adapters 82.
[0050] Chassis 84 also supports an adapter unit PCB
86 which forms the front face of the adapter unit 80 and
through which the adapters 82 protrude. On the front face
of adapter unit PCB 86 there is an electrical contact pad
88 for each adapter 82 where the pogo pin 116 (FIG. 7)
of a mating patch cable 110 (FIG. 7) lands when the patch
cable 110 is plugged into the adapter 82. The contact
pads 88 are part of or attached to adapter unit PCB 86
and have individual circuit traces leading to a unique pin
position of an adapter unit electrical connector 90 on the
back side of adapter unit PCB 86. Adapter unit electrical
connector 90 is configured to mate with forward facing
electrical connector 54 on backplane PCB 52 as the
adapter unit 80 is inserted into a berth 50 in connector
housing 10, as described in further detail below.
[0051] In one embodiment, each contact pad 88 has a
corresponding electrical contact test pad 92 positioned
at a location that is easy to reach by a test probe when
patch cables are plugged into adapters 82. Test pads 92
are part of adapter unit PCB 86 and have individual circuit
traces leading to the same pin position of adapter unit
electrical connector 90 as the corresponding contact pad
88. In one embodiment, test pads 92 are located at a
periphery of the face of adapter unit PCB 86. In one em-
bodiment, the front surface of adapter unit PCB 86 is
optionally covered by a protective overlay 94 that reveals
contact pads 88 and test pads 92, and that optionally
provides locations to note information regarding the
adapter unit.
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[0052] As illustrated in FIGS. 5A-5C, in one embodi-
ment adapter unit 80 is configured as an adapter panel
96, also referred to as a "patch panel" or "panel". As il-
lustrated in FIGS. 6A-6B, in one embodiment adapter
unit 80 is configured as an adapter module 98, also re-
ferred to as a "module". Adapter modules 98 are similar
to adapter panels 96, but differ in that the plurality of
adapters 82 at the front thereof are consolidated into a
lesser number of adapters 100 at the rear thereof. Com-
munication lines from the plurality of adapters 82 are con-
solidated into a smaller number of adapters 100 by a
wiring harness 120 within the module body 102 (FIG. 8),
thereby requiring fewer connections to be made and
tracked at the rear of connector housing 10 and allowing
the craftsman to quickly make such connections. In the
illustrated embodiment, each adapter module 98 has
twelve LC duplex adapters on the front and two 12 fiber
MTP adapters at the rear. A fiber harness inside the mod-
ule body 102 connects the LC duplex adapters to the
MTP adapters, consolidating the 12 pairs of LC duplex
adapters into two 12-fiber MTP adapters. Of course, the
number of adapters 82, 100 may be varied more or less
from that shown and other types of adapters 82, 100 may
be selected to work with connectors of a particular of
communication network system.
[0053] In use, connector housing 10 may house any
combination of adapter units 80, including only adapter
panels 96, only adapter modules 98, or a combination of
panels 96 and modules 98, depending upon the needs
and requirements of the communication network opera-
tor. Adapter units 80 may be incrementally added to or
removed from connector housing 10 as the needs and
requirements of the communication network change over
time, thereby providing the system with the distinct ad-
vantage of modular scalability that allows optimum use
and minimizes costs, combined with the ability to deter-
mine port level connectivity of each adapter unit inde-
pendently, regardless of the number of adapter units in-
cluded in the network. Cabling complexity is reduced by
eliminating the need for independent network cables for
each individual patch panel, and the volume of net-
work-related cables is significantly reduced.
[0054] As described above, in addition to defining
berths 50 within connector housing 10, ceiling panel 42,
floor panel 32, upper guide elements 48 and lower guide
elements 34 are configured and positioned to guide and
roughly align adapter units 80 as they are inserted into
berths 50. More specifically, when adapter unit 80 is a
module 98, the upper and lower guide surfaces (i.e., pan-
els 42 and 32) engage module body 102 to roughly align
the module 98 vertically, and the guide elements 34, 38
roughly align the module 98 from side to side. These
rough alignment features ensure that module 98 is in the
general up-and-down and left-to-right vicinity of where it
needs to be for the PCB electrical connectors 90, 54 on
module 98 and backplane 52, respectively, to mate. In
one embodiment, fine alignment of adapter unit 80 (both
panels 96 and modules 98) is accomplished by the align-

ment of push pin fasteners 81 with corresponding holes
adjacent the top and bottom panels 20, 13, respectively,
of housing assembly 12. When adapter unit 80 is a panel
96, only the fine alignment features are used because of
the shallow depth of the panel 96.
[0055] Referring again to FIGS. 5A-6B, in one embod-
iment, fine alignment of adapter unit 80 (both panels 96
and modules 98) is also or alternately provided by coop-
eration between clearance cutout 104 in the chassis 84
of the adapter unit 80 and forward facing electrical con-
nector 54 on backplane PCB 52. Cutout 104 is aligned
with adapter unit electrical connector 90 on the back side
of adapter unit PCB 86, and has a size and shape se-
lected to closely conform to the exterior dimensions of
forward facing electrical connector 54 on backplane PCB
52. As adapter unit 80 is inserted into a berth 50 in con-
nector housing 10, the complementary shapes of cutout
104 and electrical connector 54 cooperate to closely or
finely align adapter unit electrical connector 90 with elec-
trical connector 54 and thereby allow blind mating of elec-
trical connectors 90, 54 during insertion of adapter unit
80. Cutout 104 also prevents electrical connector 90 from
being damaged, should the rough alignment features not
align the adapter unit 80 sufficiently. Beneficially, the
rough alignment provided by the cooperation of ceiling
panel 42, floor panel 32, upper guide elements 48 and
lower guide elements 34 positions the adapter unit 80
such that easy transition to the fine alignment provided
by pins 81 and the interaction of cutout 104 and electrical
connector 54 is easily achieved.
[0056] Referring to FIG. 7, one embodiment of a patch
cable 110 used with the system is illustrated. Patch cable
110 includes a cable 112 having network communication
lines (i.e., optical fibers) that support network data com-
munication (i.e., "in-band" communication) and an addi-
tional out-of-band electrical conductor that supports the
out-of-band signal connections for determining port level
connectivity. Cable 112 is terminated on both ends by a
connector 114 supporting both optical and electrical con-
nections of cable 112. In one embodiment, cable 112
includes one or more optical fibers and at least one elec-
trically conductive wire, and connector 114 includes an
optical connector 115 and an electrical connector 116.
In one embodiment, optical connector 115 is an LC du-
plex connector terminating the optical fibers of cable 112,
and electrical connector 116 is a pogo pin terminating
the conductive wire of cable 112, although any suitable
combination of fiber and electrical connectors could be
used. In one embodiment, electrical connector 116 is
configured to articulate or move back and forth to remain
engaged with contact pad 88 if connector 114 is disturbed
while still engaged with adapter 82.
[0057] Referring now to FIG. 8, the installation of an
adapter unit 80 (e.g., an adapter module 98) into con-
nector housing 10 is illustrated. An exemplary patch ca-
ble 110 having both optical and electrical communication
lines is plugged into one of the adapters 82 of module
98. Within body 102 of module 98, optical fiber harness
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120 consolidates optical fibers 122 from the plurality of
adapters 82 into the smaller number of adapters 100 at
the back side of module body 102 (e.g., consolidating 12
pairs of LC duplex adapters 82 into two 12-fiber MTP
adapters 100). Multi-fiber optical cables 124 connected
to adapters 100 are routed to other parts of the commu-
nication network. The electrical communication line of
patch cable 110 makes contact with the corresponding
contact pad 88 using an appropriate electrical contact,
e.g., pogo pin 116. The contact pads 88 on adapter unit
PCB 86 are consolidated into a single electrical connec-
tor 90 on the opposite (i.e., back) side of PCB 86 (e.g.,
12 contact pads 88 are consolidated to a 12-pin electrical
connector 90 on the back side of adapter unit PCB 86).
Adapter unit electrical connector 90 in turn mates with
forward facing connector 54 on backplane PCB 52. Back-
plane PCB 52 consolidates the electrical signals from
two or more forward facing connectors 54 (FIGs. 2B, 3,
9) into a rearward facing connector 56 on the back side
of backplane PCB 52. Electrical cable 58 runs from the
back side of backplane PCB 52 to the rear of connector
housing 10. Finally, an electrical cable 64 runs from con-
nector 60 at the back of connector housing 10 to an an-
alyzer 62. In summary, the electrical continuity path is
from analyzer 62 to connector housing 10 via cable 64,
through connector housing 10 via cable 58 to a contact
pad 88 of an individual port (i.e., adapter 82) on an adapt-
er unit 80 (e.g., a patch panel 96 or a module 98), through
the adapter unit 80 to a patch cable 110, through the
patch cable 110 to a different port on the same or different
adapter unit 80, and then back to the same or different
analyzer 62 via a reciprocal path. A single analyzer 62
may be connected to a plurality of connectors 60 at the
back of connector housing 10, thereby allowing modular
scalability of the system.
[0058] Referring now to FIG. 9, a more detailed illus-
tration is provided of the interface between an adapter
unit 80 and the connector housing 10. FIG. 9 illustrates
a module 98 roughly aligned within connector housing
10 and positioned for final blind mating between electrical
connectors 90, 54 of adapter unit PCB 86 and backplane
PCB 52, respectively. Fine alignment of electrical con-
nectors 90, 54 is provided by the alignment of push pin
fasteners 81 with corresponding holes 130 of housing
assembly 12. Fine alignment of electrical connectors 90,
54 is also or alternately provided by cooperation between
clearance cutout 104 in the chassis 84 of the adapter unit
80 and forward facing electrical connector 54 on back-
plane PCB 52. Cutout 104 forces alignment between
rearward facing electrical connector 90 on adapter unit
PCB 86 with forward facing electrical connector 54 on
backplane PCB 52, because cutout 104 has a size and
shape selected to closely conform to the exterior dimen-
sions of connector 54. As adapter unit 80 is inserted into
a berth 50 in connector housing 10, the complementary
shapes of cutout 104 and electrical connector 54 coop-
erate to closely or finely align adapter unit electrical con-
nector 90 with electrical connector 54. The fine alignment

features thereby allow blind mating of electrical connec-
tors 90, 54 during insertion of adapter unit 80. As noted
above, when adapter unit 80 is a panel 96, only the fine
alignment features are used because the shallow depth
of panel 96 is insufficient to make use of the rough align-
ment provided by the cooperation of ceiling panel 42,
floor panel 32, upper guide elements 48 and lower guide
elements 34.
[0059] Referring now to FIG. 10, a more detailed illus-
tration is provided of the interface between an adapter
unit 80 and a patch cable 110. FIG. 10 illustrates con-
nector 114 of patch cable 110 during initial insertion into
an adapter 82, but before pogo pin 116 has made contact
with contact pad 88 on adapter unit PCB 86. As patch
cable 110 is fully inserted into adapter 82, pogo pin en-
gages contact pad 88, as seen in FIG. 8.
[0060] In the embodiments of FIGS. 1-10, exemplary
connector housing 10 is illustrated as a size 4U housing.
However, connector housings according to the invention
are not limited to any particular size or shape. As will be
appreciated from this disclosure, adapter units 80 (e.g.,
panels 96 and modules 98) as previously described may
be used in, for example, a 1U-sized housing of FIGS.
11-13.
[0061] Illustrated in FIGS. 11-13 is another embodi-
ment of an exemplary connector housing 150 according
to the invention. As with connector housing 10 described
above, connector housing 150 is typically mounted to an
equipment rack (not shown) and used for organizing,
routing, and storing optical connections and cables of a
communication network. Connector housing 150 in-
cludes a housing assembly 152 and a tray assembly 170
being slidably mounted to housing assembly 152 so that
the craftsman can access optical components, cables,
and/or hardware attached to and/or disposed on tray as-
sembly 170.
[0062] Housing assembly 152 includes a bottom panel
154 having integrally formed sides 154a, 154b, a front
panel 156, a rear panel 158, a top panel 160, a pair of
tray slides 162, and a pair of rack mounts 164. Front
panel 156 and rear panel 168 are rotatable from latched
closed positions (FIG. 11) to open positions (FIGS. 12
and 13), thereby allowing the craftsman access to the
interior space respectively from both the front and the
rear. The panels and sides of housing assembly 152 gen-
erally define an interior space of connector housing 150.
Of course, other configurations of the connector housing
150 are possible and intended.
[0063] Tray assembly 170 includes a sliding tray 172
having brackets 174 integrated with or secured thereto.
Brackets 174 define berths 176 for receiving one or more
adapter units 80, as will be described in further detail
below. Tray 172 may also include slack cable storage
devices 178. In one embodiment, a front portion 172a of
tray 172 is removable, thereby allowing improved access
to berths 176 for the craftsman. Of course, other config-
urations of the tray assembly 170 are possible.
[0064] Brackets 174 support forward facing electrical

11 12 



EP 2 279 442 B1

8

5

10

15

20

25

30

35

40

45

50

55

connectors 180 (configured to engage electrical connec-
tor 90 on adapter unit PCB 86) and have holes 182 therein
for engaging push-pin fasteners 81 of adapter units 80,
as described above. A forward facing electrical connector
180 is provided for each berth 176. Signals from the for-
ward facing electrical connectors 180 are carried by elec-
trically conductive cables 184 from each of the forward
facing connectors 180 to cable connector 186 adjacent
the back of connector housing 150. In one embodiment,
cable connector 186 is mounted in one of side panels
154a, 154b adjacent rear panel 158. In another embod-
iment, cable connector 186 is mounted on rear panel
158. Cable connector 186 is configured for connection
to a signal processor/analyzer 62 that determines port
level connectivity of adapter units 80 installed in connec-
tor housing 150. In one embodiment, forward facing elec-
trical connectors 180 are 12-pin connectors, and cable
connector 186 is a 25-pin connector with the 25th pin
grounded to connector housing 150. Of course, connec-
tors with different numbers of pins may also be used,
provided signals from the forward facing electrical con-
nectors 180 are consolidated into a smaller number of
cable connectors 186 adjacent the back side of connector
housing 150.
[0065] In one embodiment, tray 172 may provide guide
elements 190 to aid in roughly aligning and positioning
adapter units 80 as they are inserted into berths 176 of
connector housing 150. In the illustrated embodiment,
guide elements 190 comprise lances extending from tray
172 although, as will be understood from this disclosure,
guide elements 190 can have shapes and sizes other
than those illustrated.
[0066] Fine alignment of electrical connectors 90, 180
is provided by the alignment of push pin fasteners 81 with
corresponding holes 182 in brackets 174, and also or
alternately by cooperation between clearance cutout 104
in the chassis 84 of the adapter unit 80 and forward facing
electrical connector 180 on bracket 174. Cutout 104 forc-
es alignment between electrical connector 90 on adapter
unit PCB 86 with connector 180 because cutout 104 has
a size and shape selected to closely conform to the ex-
terior dimensions of connector 180. As adapter unit 80
is inserted into a berth 176 in connector housing 150, the
complementary shapes of cutout 104 and electrical con-
nector 180 cooperate to closely or finely align adapter
unit electrical connector 90 with electrical connector 180.
The fine alignment features thereby allow blind mating
of electrical connectors 90 and 180 during insertion of
adapter unit 80. As noted above, when adapter unit 80
is a panel 96, only the fine alignment features are used
because the shallow depth of panel 96 is insufficient to
make use of the rough alignment provided by guide ele-
ments 190.
[0067] For purposes of clarity, FIGS. 12 and 13 depict
connector housing 150 having only a single adapter unit
80 installed, although connector housing 150 is config-
ured to receive two adapter units 80. Specifically, FIG.
12 illustrates an adapter panel 96, and FIG. 13 illustrates

an adapter module 98. In use, connector housing 150
may house only adapter panels 96, only adapter modules
98, or a combination of panels 96 and modules 98, de-
pending upon the needs and requirements of the com-
munication network operator.
[0068] It will be appreciated that, in one embodiment,
tray assembly 170 may be used to retrofit a connector
housing, and thus may be sold as a retro-fit kit, separate
from a connector housing. In one embodiment, tray as-
sembly 170 including tray 172, brackets 174, connectors
180, 186, cable 184 and associated installation hardware
may be sold as a retro-fit kit.
[0069] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
present invention. Thus it is intended that the present
invention cover the modifications and variations of this
invention. For example, the connector housing can have
other configurations such as a larger or smaller height,
or different width thereby occupying a different amount
rack space. Similarly, the types and locations of connec-
tors can be altered from those shown and described.
Therefore, it is to be understood that the invention is not
to be limited to the specific embodiments disclosed and
that modifications and other embodiments may be made.
Although specific terms are employed herein, they are
used in a generic and descriptive sense only and not for
purposes of limitation. The invention has been described
with reference to an optical connector housing, but the
inventive concepts of the present invention are applicable
to other suitable communication networks as well.

Claims

1. A connector housing for a communications network
comprising:

a housing assembly (12) having an interior de-
fined by a first side panel (14), a second side
panel (15), a bottom panel (13), and a top panel
(20), the interior having a plurality of berths (50)
therein, wherein each berth (50) is configured
to receive an adapter unit (80) inserted from a
front of the housing assembly (12);
characterized by
a housing electrical connector (54) associated
with each berth (50), each housing electrical
connector (54) facing the front of the housing
assembly (12) and configured to engage an
adapter unit electrical connector (90) as the
adapter unit (80) is inserted into the berth (50);
guide elements (34, 48) configured to guide and
align the housing electrical connectors (54) with
the adapter unit connectors (90) as the adapter
units (80) are inserted into the berth (50), the
guide elements (34, 48) configured to allow blind
mating of the housing electrical connectors (54)
and the adapter unit connectors (90); and
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at least one cable connector (56) positioned ad-
jacent a back of the housing assembly (12), the
cable connector in electrical communication
with and consolidating electrical contacts from
at least two housing electrical connectors (54).

2. The connector housing of claim 1, further comprising
a first sub-assembly (40) positioned within the hous-
ing assembly (12) adjacent one of the top panel (20)
and the bottom panel (13), the first sub-assembly
(40) defining a first guide surface (42) and supporting
the housing electrical connectors (54) facing the front
of the housing assembly (12), and further supporting
the cable connectors (56) positioned adjacent the
back of the housing assembly (12), wherein cables
extending between the connectors are concealed by
the first guide surface.

3. The connector housing of claim 2, wherein the first
sub-assembly further (40) includes a plurality of first
guide elements (48) protruding from the first guide
surface (42).

4. The connector housing of claim 3, further comprising
a second sub-assembly (30) positioned within the
housing assembly (12) opposite the first sub-assem-
bly (40), the second sub-assembly (30) defining a
second guide surface (32) and having a plurality of
second guide elements (34) protruding therefrom;
wherein the first guide surface (42), second guide
surface (32), first guide elements (48) and second
guide elements (34) define the plurality of berths (50)
and are configured to guide and roughly align adapt-
er units (80) as they are inserted into the berths (50).

5. The connector housing of claim 4, wherein the first
sub-assembly (40) is positioned adjacent the top
panel (20) and the second sub-assembly (30) is po-
sitioned adjacent the bottom panel (13) such that the
first guide surface (42) defines a ceiling and the sec-
ond guide surface (32) defines a floor, and wherein
cables extending between the connectors are con-
cealed between the ceiling (42) and the top panel
(20).

6. The connector housing of claim 1, wherein the hous-
ing electrical connectors (54) are positioned on a first
side of a backplane printed circuit board (52), and
wherein the backplane printed circuit board (52) con-
solidates signals from two or more housing electrical
connectors (54) into a single rearward facing cable
connector (56).

Patentansprüche

1. Verbindergehäuse für ein Kommunikationsnetz, das
Folgendes umfasst:

eine Gehäuseanordnung (12) mit einem durch
eine erste Seitenplatte (14), eine zweite Seiten-
platte (15), eine Unterplatte (13) und eine Ober-
platte (20) definierten Innenraum, wobei der In-
nenraum mehrere Aufnahmeplätze (50) darin
aufweist, wobei jeder Aufnahmeplatz (50) zur
Aufnahme einer von einer Vorderseite der Ge-
häuseanordnung (12) eingesetzten Adapterein-
heit (80) konfiguriert ist; gekennzeichnet durch
einen elektrischen Gehäuseverbinder (54), der
jedem Aufnahmeplatz (50) zugeordnet ist, wo-
bei jeder elektrische Gehäuseverbinder (54) zur
Vorderseite der Gehäuseanordnung (12) weist
und zum Eingriff mit einem elektrischen Adap-
tereinheitsverbinder (90) bei Einsetzen der Ad-
aptereinheit (80) in den Aufnahmeplatz (50)
konfiguriert ist;
Führungselemente (34, 48), die zum Führen
und Ausrichten der elektrischen Gehäusever-
binder (54) auf die Adaptereinheitsverbinder
(90) beim Einsetzen der Adaptereinheiten (80)
in den Aufnahmeplatz (50) konfiguriert sind, wo-
bei die Führungselemente (34, 48) zum Gestat-
ten von Blindstecken der elektrischen Gehäu-
severbinder (54) und der Adaptereinheitsver-
binder (90) konfiguriert sind; und
mindestens einen Kabelverbinder (56), der ne-
ben einer Rückseite der Gehäuseanordnung
(12) positioniert ist, wobei der Kabelverbinder
mit elektrischen Kontakten von mindestens zwei
elektrischen Gehäuseverbindern (54) in elektri-
scher Verbindung steht und diese zusammen-
legt.

2. Verbindergehäuse nach Anspruch 1, das weiterhin
eine erste Unteranordnung (40) umfasst, die in der
Gehäuseanordnung (12) neben der Oberplatte (20)
oder der Unterplatte (13) positioniert ist, wobei die
erste Unteranordnung (40) eine erste Führungsflä-
che (42) definiert und die zur Vorderseite der Ge-
häuseanordnung (12) weisenden elektrischen Ge-
häuseverbinder (54) stützt und weiterhin die neben
der Rückseite der Gehäuseanordnung (12) positio-
nierten Kabelverbinder (56) stützt, wobei zwischen
den Verbindern verlaufende Kabel durch die erste
Führungsfläche verdeckt werden.

3. Verbindergehäuse nach Anspruch 2, wobei die erste
Unteranordnung (40) weiterhin mehrere erste Füh-
rungselemente (48) enthält, die von der ersten Füh-
rungsfläche (42) vorragen.

4. Verbindergehäuse nach Anspruch 3, das weiterhin
eine zweite Unteranordnung (30) umfasst, die in der
Gehäuseanordnung (12) gegenüber der ersten Un-
teranordnung (40) positioniert ist, wobei die zweite
Unteranordnung (30) eine zweite Führungsfläche
(32) definiert und mehrere davon vorragende zweite
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Führungselemente (34) aufweist; wobei die erste
Führungsfläche (42), die zweite Führungsfläche
(32), die ersten Führungselemente (48) und die
zweiten Führungselemente (34) die mehreren Auf-
nahmeplätze (50) definieren und dazu konfiguriert
sind, die Adaptereinheiten (80) bei ihrem Einsetzen
in die Aufnahmeplätze (50) zu führen und ungefähr
auszurichten.

5. Verbindergehäuse nach Anspruch 4, wobei die erste
Unteranordnung (40) neben der Oberplatte (20) po-
sitioniert ist und die zweite Unteranordnung (30) ne-
ben der Unterplatte (13) positioniert ist, so dass die
erste Führungsfläche (42) eine Decke definiert und
die zweite Führungsfläche (32) einen Boden defi-
niert, und wobei zwischen den Verbindern verlau-
fende Kabel zwischen der Decke (42) und der Ober-
platte (20) verdeckt sind.

6. Verbindergehäuse nach Anspruch 1, wobei die elek-
trischen Gehäuseverbinder (54) auf einer ersten Sei-
te einer Rückwandleiterplatte (52) positioniert sind
und wobei die Rückwandleiterplatte (52) Signale von
zwei oder mehr elektrischen Gehäuseverbindern
(54) zu einem einzigen nach hinten weisenden Ka-
belverbinder (56) zusammenlegt.

Revendications

1. Boîtier de connexion pour un réseau de communi-
cations comprenant :

un ensemble boîtier (12) ayant un intérieur défini
par un premier panneau latéral (14), un deuxiè-
me panneau latéral (15), un panneau inférieur
(13) et un panneau supérieur (20), cet intérieur
ayant une pluralité d’emplacements (50) à l’in-
térieur de celui-ci, dans lequel chaque empla-
cement (50) est configuré de façon à recevoir
une unité adaptateur (80) insérée depuis un
avant de l’ensemble boîtier (12) ;
caractérisé par
un connecteur électrique de boîtier (54) associé
à chaque emplacement (50), chaque connec-
teur électrique de boîtier (54) étant tourné vers
l’avant de l’ensemble boîtier (12) et étant confi-
guré de façon à s’engager avec un connecteur
électrique d’unité adaptateur (90) tandis que
l’unité adaptateur (80) est insérée dans l’empla-
cement (50) ;
des éléments de guidage (34, 38) configurés de
façon à guider et à aligner les connecteurs élec-
triques du boîtier (54) avec les connecteurs des
unités adaptateurs (90) tandis que les unités
adaptateurs (80) sont insérées dans l’emplace-
ment (50), ces éléments de guidage (34, 38)
étant configurés de façon à permettre un accou-

plement aveugle des connecteurs électriques
du boîtier (54) et des connecteurs des unités
adaptateurs (90) ; et
au moins un connecteur de câble (56) positionné
de façon adjacente à un dos de l’ensemble boî-
tier (12), ce connecteur de câble étant en com-
munication électrique avec des contacts électri-
ques provenant d’au moins deux connecteurs
électriques du boîtier (54) et consolidant ces
contacts électriques.

2. Boîtier de connexion selon la revendication 1, com-
prenant en outre un premier sous-ensemble (40) po-
sitionné à l’intérieur de l’ensemble boîtier (12) en po-
sition adjacente à soit le panneau supérieur (20), soit
le panneau inférieur (13), ce premier sous-ensemble
(40) définissant une première surface de guidage
(42) et supportant les connecteurs électriques du
boîtier (54) tournés vers l’avant de l’ensemble boîtier
(12), et supportant en outre les connecteurs de câble
(56) positionnés de façon adjacente au dos de l’en-
semble boîtier (12), les câbles s’étendant entre les
connecteurs étant cachés par la première surface
de guidage.

3. Boîtier de connexion selon la revendication 2, dans
lequel le premier sous-ensemble (40) comprend en
outre une pluralité de premiers éléments de guidage
(48) faisant saillie de la première surface de guidage
(42).

4. Boîtier de connexion selon la revendication 3, com-
prenant en outre un deuxième sous-ensemble (30)
positionné à l’intérieur de l’ensemble boîtier (12) en
face du premier sous-ensemble (40), ce deuxième
sous-ensemble (30) définissant une deuxième sur-
face de guidage (32) et ayant une pluralité de deuxiè-
mes éléments de guidage (34) faisant saillie de celle-
ci ; dans lequel la première surface de guidage (42),
la deuxième surface de guidage (32), les premiers
éléments de guidage (48) et les deuxièmes éléments
de guidage (34) définissent la pluralité d’emplace-
ments (50) et sont configurés de façon à guider et à
aligner approximativement les unités adaptateurs
(80) tandis qu’elles sont insérées dans les emplace-
ments (50).

5. Boîtier de connexion selon la revendication 4, dans
lequel le premier sous-ensemble (40) est positionné
de façon adjacente au panneau supérieur (20) et le
deuxième sous-ensemble (30) est positionné de fa-
çon adjacente au panneau inférieur (13) de manière
à ce que la première surface de guidage (42) défi-
nisse un plafond et à ce que la deuxième surface de
guidage (32) définisse un sol, et dans lequel les câ-
bles s’étendant entre les connecteurs sont cachés
entre le plafond (42) et le panneau supérieur (20).
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6. Boîtier de connexion selon la revendication 1, dans
lequel les connecteurs électriques du boîtier (54)
sont positionnés sur un premier côté d’une carte de
circuit imprimé de fond de panier (52), et dans lequel
la carte de circuit imprimé de fond de panier (52)
consolide des signaux provenant de deux connec-
teurs électriques du boîtier (54) ou plus dans un seul
connecteur de câble tourné vers l’arrière (56).
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