(12) INTERNATIONAL

APPLICATION

PUBLISHED UNDER THE PATENT COOPERATION

TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau
(10) International Publication Number

(43) International Publication Date
15 April 2010 (15.04.2010)

WO 2010/040256 Al

(51) International Patent Classification:
G02B 6/28 (2006.0 1)
G02B 6/40 (2006.0 1)
(21) International Application Number:
PCT/CN2008/072625
(22) International Filing Date:
9 October 2008 (09.10.2008)

(25) Filing Language:

English

(26) Publication Language:

English

(71) Applicants (for all designated States except US): CORN¬
ING CABLE SYSTEMS LLC [US/US]; Hi-Le, PO Box
489, Hickory, North Carolina 28603-0489 (US). CORN¬
ING CABLE SYSTEMS (SHANGHAI) CO., LTD
[CN/CN]; 3f, Liming Building
Shanghai 200233 (CN).

No. I l l , Gui Qing Road,

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

(72) Inventors; and
(75) Inventors/Applicants (for US only): CASTONGU AY,
Guy [CA/CN]; Room 3701, No. 15 Lane 2, West Wei
Fang Road, Shanghai 200122 (CN). CAO, Songhua [CN/
CN]; Room 401, No. 13 1, Lane 388, Gudai Road, Shang Published:
hai 200233 (CN). DAI, Bin [CN/CN]; Room 201, No. 5, — with international search report (Art. 21(3))
Lane 555, Denghui Road, Shanghai 200233 (CN).
(74) Agent: SHANGHAI PATENT & TRADEMARK
LAW OFFICE, LLC; 435 Guiping Road, Xuhui, Shang
hai 200233 (CN).

(54) Title: FIBER OPTIC TERMINAL HAVING ADAPTER PANEL SUPPORTING BOTH INPUT AND OUTPUT FIBERS
FROM AN OPTICAL SPLITTER

(57) Abstract: A fiber optic terminal (30) is configured to optically connect optical fibers from received network-side and sub
scriber-side fiber(s) to facilitate providing direct or intermediate optical connections between a fiber optic network and a destina
tion. The fiber optic terminal (30) includes at least one adapter module (60) comprising at least one adapter panel (62). The
adapter panel (62) is configured to receive both an input fiber (70) and one or more of a plurality of output fibers (74) from an op tical splitter (72). To establish optical connections between the network-side and subscriber-side fiber(s), the input fiber (70) from
the optical splitter (72) is optically connected to an input fiber optic adapter (66) on the adapter panel (62), which is optically con
nected to the at least one network-side fiber (76). One or more of the plurality of output fibers (74) from the optical splitter (72)
are optically connected to one or more output fiber optic adapters (68) on the adapter panel (62), which are optically connected to
the subscriber-side fibers(86).

FIBER OPTIC TERMINAL HAVING ADAPTER PANEL SUPPORTING BOTH
INPUT AND OUTPUT FIBERS FROM A N OPTICAL SPLITTER
BACKGROUND

Technical Field
[0001]

The field of the disclosure relates to fiber optic terminals. The fiber optic

terminals can include, but are not limited to local convergence points (LCPs) and fiber
distribution terminals (FDTs).

Technical Background
[0002]

To provide improved performance to subscribers, communication and

data networks are increasingly employing optical fiber. The benefits of optical fiber
are well known and include higher signal-to-noise ratios and increased bandwidth. To

further improve performance, fiber optic networks are increasingly providing optical
fiber connectivity all the way to end subscribers. These initiatives include various
fiber-to-the-premises (FTTP), fiber-to-the-home (FTTH), and other fiber initiatives
(generally described as FTTx).

In this regard, FIG. 1 illustrates an exemplary fiber

optic network 10. The fiber optic network 10 provides optical signals from switching

points 12 over a distribution network 13 comprised of fiber optic feeder cables 14.
The optical signals may be carried over the fiber optic feeder cables 14 to local

convergence points (LCPs) 16. The LCPs 16 act as consolidation points for splicing,
making cross-connections and interconnections, as well as providing locations for
couplers and splitters. Fiber optic cables 18, such as distribution cables, exit the LCPs
16 to carry optical signals between the fiber optic network 10 and a subscriber's

premises 20. Typical subscriber premises 20 include single-dwelling units (SDU),
multi-dwelling units (MDU), businesses, and/or other facilities or buildings.
[0003]

Because LCPs 16 are typically configured to service multiple premises 20,

the fiber optic cables 18 leaving the LCPs 16 are typically run to one or more
intermediate fiber distribution terminals (FDTs) 22.

FDTs 22 facilitate FTTx

applications by providing network access points to the fiber optic network 10 to
groupings of subscribers' premises 20. Optical interconnections to the subscribers'
premises 20 are typically provided via indoor/outdoor drop cables 24 that are optically
interconnected with the fiber optic cables 18 within the FDTs 22. The FDTs 22 also
provide a consolidated location for technicians or other installation personnel to make

and protect splices between the drop cables 24 and the fiber optic cables 18 as

opposed to making splices in sporadic locations.
In either case of LCPs or FDTs, size of the terminal can be a factor. Size

[0004]

is particularly a factor for MDU applications, where available real estate for locating

LCPs and/or FDTs may be limited. LCPs and FDTs must be sized to handle the
number of subscribers to be serviced.

This presents particular challenges for

providing high-density LCPs and FDTs that have enough internal space available to
include necessary optical interconnection components.

For example, if an LCP

provides three (3) 1x32 splitters for handling up to ninety-six (96) subscribers, space
must be provided in the LCP for three (3) network-side ports, three (3) splitters,
fusion

or

mechanical

splices,

and

ninety-six

(96)

subscriber-side

connections/connectors, as well as any other components required. Similarly, if an
FDT is configured to provide access to forty-eight (48) subscribers, space must be
provided in the FDT for forty-eight (48) subscriber-side connections/connectors, as
well as any other components required. Further, routing guides must also be provided
for routing network-side and subscriber-side fibers without damaging the optical
fibers.
[0005]

Even after optical connections are made, the LCPs and FDTs should be

flexible enough to allow for removing and adding new subscribers. When adding new
subscribers, additional subscriber-side connections may need to be established within
an LCP and/or FDT. This can be particularly challenging in high density LCPs and

FDTs, because adding new connections may special handling that can risk damaging
fibers for established connections or require reconfiguring established connections to
access new connections thereby disrupting service to established connections. This is
because new connections and related areas may be difficult to access with existing
high density optical connections established in a terminal.

SUMMARY OF THE DETAILED DESCRIPTION

[0006]

Embodiments disclosed in the detailed description include fiber optic

terminals configured to optically connect a received network-side fiber to one or more
of a plurality of received subscriber-side fibers. In this regard, the fiber optic terminal
includes at least one adapter module comprising at least one adapter panel.

The

adapter panel is configured to receive both an input fiber and one or more of a
plurality of output fibers from an optical splitter. To establish optical connections

between the network-side fiber and one or more of the subscriber-side fibers, the input
fiber from the optical splitter is optically connected to an input fiber optic adapter on
the adapter panel.

The input fiber optic adapter is configured to be optically

connected to the network-side fiber. One or more of the plurality of output fibers
from the optical splitter are optically connected to one or more output fiber optic
adapters on the adapter panel. The output fiber optic adapters are configured to be
optically connected to one or more of the subscriber-side fibers.

In this manner,

optical connections between the network-side fiber and one or more of the plurality of

subscriber-side fibers can be made and accessed through a common adapter panel in
the fiber optic terminal.

The fiber optic terminals can be employed to facilitate

providing direct or intermediate optical connections between a fiber optic network
and end subscribers.
[0007]

The fiber optic terminals disclosed herein may be used for any type of

fiber optic terminal, including but not limited to local convergence points (LCPs) and
fiber distribution terminals (FDTs). The fiber optic terminals disclosed herein may be
used for any fiber optic distribution application, including but not limited to directly
or intermediately routing fiber optic cables and optical fibers from a fiber optic
network(s) to end subscribers. This includes, but is not limited to various fiber-to-thepremises (FTTP), fiber-to-the-home (FTTH), and other fiber initiatives (generally
described as FTTx).

Subscriber premises include, but are not limited to single-

dwelling units (SDU), multi-dwelling units (MDU), businesses, and/or other facilities
or buildings.
[0008]

Additional features and advantages of the invention will be set forth in the

detailed description which follows, and in part will be readily apparent to those skilled
in the art from that description or recognized by practicing the invention as described

herein, including the detailed description that 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 of embodiments of the invention, and are intended to
provide an overview or framework for understanding 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 specification. The drawings illustrate various embodiments of the invention,

and together with the description serve to explain the principles and operation of the

invention.
BRIEF DESCRIPTION OF THE FIGURES

[0010]

FIG. 1 is a schematic illustration of an exemplary fiber optic network

which includes fiber optic terminals for carrying optical signals over the fiber optic
network;
[0011]

FIG. 2 is an exemplary fiber optic terminal with established optical fiber

connections according to one embodiment;
[0012]

FIG. 3 illustrates the fiber optic terminal of FIG. 2 with a cover closed on

a base of the fiber optic terminal;
[0013]

FIG. 4 illustrates the fiber optic terminal of FIG. 2 with a transition panel

opened with a lower fiber management area of the fiber optic terminal exposed;
[0014]

FIG. 5 is a side cross-sectional view of the fiber optic terminal of FIG. 2 ;

[0015]

FIG. 6 illustrates an alternative embodiment of a transition panel for the

fiber optic terminal of FIG. 2 providing an optical fiber parking area;
[0016]

FIG. 7 illustrates another alternative embodiment of a transition panel for

the fiber optic terminal of FIG. 2 having one or more optical fiber splitters located on
the rear side of the transition panel; and
[0017]

FIG. 8 illustrates a side view of an exemplary multi-dwelling unit (MDU)

that includes fiber optic terminals according to the embodiments described herein,
including local convergence points (LCPs) and exemplary fiber distribution terminals
(FDTs) for providing optical fiber connectivity to end subscribers.

DETAILED DESCRIPTION

[0018]

Reference will now be made in detail to the preferred embodiments of the

present invention, examples of which are illustrated in the accompanying drawings.
Whenever possible, like reference numbers will be used to refer to like components or
parts.
[0019]

Embodiments disclosed in the detailed description include fiber optic

terminals configured to optically connect a received network-side fiber to one or more
of a plurality of received subscriber-side fibers. In this regard, the fiber optic terminal
includes at least one adapter module comprising at least one adapter panel.

The

adapter panel is configured to receive both an input fiber and one or more of a
plurality of output fibers from an optical splitter. To establish optical connections

between the network-side fiber and one or more of the subscriber-side fibers, the input
fiber from the optical splitter is optically connected to an input fiber optic adapter on
the adapter panel.

The input fiber optic adapter is configured to be optically

connected to the network-side fiber. One or more of the plurality of output fibers
from the optical splitter are optically connected to one or more output fiber optic
adapters on the adapter panel. The output fiber optic adapters are configured to be
optically connected to one or more of the subscriber-side fibers.

In this manner,

optical connections between the network-side fiber and one or more of the plurality of

subscriber-side fibers can be made and accessed through a common adapter panel in
the fiber optic terminal.

The fiber optic terminals can be employed to facilitate

providing direct or intermediate optical connections between a fiber optic network
and end subscribers.
[0020]

The fiber optic terminals disclosed herein may be used for any type of

fiber optic terminal, including but not limited to local convergence points (LCPs) and
fiber distribution terminals (FDTs).

For example, if the fiber optic terminal is

configured as a local convergence point (LCP), the network-side or upstream cable
may be a feeder cable from a central office or switching point. The subscriber-side or
downstream cable may be a distribution cable.

If the fiber optic terminal is

configured as a fiber distribution terminal (FDT), the network-side or upstream cable
may be a distribution cable, and a subscriber- side or downstream cable may be a drop
cable.

The drop cable may then be routed to an end subscriber(s) for FTTx

applications.
[0021]

Referring to FIG. 2, a fiber optic terminal 30 constructed in accordance

with one embodiment of the invention is shown. The fiber optic terminal 30 provides
a convenient access point in a telecommunications or data network for a field
technician to install and reconfigure optical fiber connections between network-side
and subscriber-side fiber optic cables. The fiber optic terminal 30 is configured to

allow one or more optical fibers provided in one or more network-side or upstream
fiber cables to be easily and readily interconnected with one or more optical fibers in
one or more subscriber-side or downstream fiber cables. By the term "subscriber-

side," it is meant that optical fiber, fiber optic cable, or optical connection, as the case

may be, is provided anywhere between the end subscriber and the fiber optic terminal
30. A subscriber-side fiber cable, optical fiber, or optical connection may be provided

directly to an end subscriber or may be provided to one or more intermediate optical

terminals or components before reaching an end subscriber.

By the term "network-

side," it is meant that the optical fiber, fiber optic cable, or optical connection, as the
case may be, is provided between a fiber optic network, central switching point,

central office, or the like and the fiber optic terminal 30.
[0022]

The fiber optic terminal 30 illustrated in FIG. 2 comprises a base 32 and a

cover 34 hingedly affixed to the base 32 and opened thereon. The base 32 and cover
34 may be made of a rigid material, such as aluminum, plastic, or thermoplastic, such

that the internal components of the fiber optic terminal 30 can be protected when the
cover 34 is closed on the base 32, as illustrated in FIG. 3 . Turning back to FIG. 2,
the cover 34 is generally rectangular and is hingedly affixed to the base 32 of similar
form along the upper edge of a left side wall 36 at one or more hinge locations 38.
The base 32 is comprised of threeother side walls 37 that are either attached or

interconnected to each other and the left side wall 36 to form an interior cavity 40
within the base 32 (see FIG.4). The interior cavity 40 provides room for routing the
network-side and subscriber-side cables and the optical fibers therein and making
optical interconnections between the two, including through any intermediate optical
components that may be provided in the fiber optic terminal 30, such as splice trays,
coupler trays, and adapters as examples, as well be described in more detail below.
[0023]

A technician opens the cover 34 to access the interior cavity 40 to install or

reconfigure optical interconnections within the fiber optic terminal 30.

After

completion, the cover 34 can be closed against the base 32 to close the fiber optic
terminal 30. The cover 34 and the base 32 contain one or more clasps 42, 44 that
interlock with each other when the cover 34 is closed on the base 32 as a means of
securing the cover 34 to the base 32.

When the cover 34 is closed, the optical

interconnections and components contained inside the fiber optic terminal 30 are
protected from the environment. When closed, the fiber optic terminal 30 has the
approximate dimensions of 14.95 inches length ("L"), 14.60 inches width ("W"), and
5.65 inches height ("H") (see FIGS. 3 and 5). However, any dimensions desired are

possible.
[0024]

As will be discussed in more detail herein, the fiber optic terminal 30 and

its internal components facilitate making optical connections between optical fiber(s)

provided by a network-side cable 46 and a subscriber-side cable 48. Both may be
distribution cables. The fiber optic terminal 30 may be particularly suited for high
volume/density optical connections. The network-side cable 46 provides one or more

optical fibers configured to be optically connected to a fiber optic network for

carrying optical signals to and from the fiber optic network. The subscriber-side cable
48 also contains one or more optical fibers, but the one or more optical fibers are

configured to be run towards the end subscribers either directly, or through one or
more intermediate terminals and/or other optical components.

Thus, when an optical

fiber(s) provided in the network-side cable 46 is optically connected to an optical
fiber(s) provided in the subscriber-side cable 48, an optical connection can be
established between an end subscriber and a fiber optic network.
[0025]

As illustrated in FIGS. 2 and 4, the fiber optic terminal 30 is mounted on a

network-side cable 46 and a subscriber-side cable 48 via respective cable port
assemblies 50, 52 provided in the base 32. Each port assembly 50, 52 is comprised of
a transport tube 51, 53 coupled to ports 55, 57 provided in the base 32 and configured
to receive the network-side cable 46 and the subscriber-side cable 48, respectively.
The transport tubes 51, 53 may provide strain relief to the network-side cable 46 and a

subscriber-side cable 48. Although only one network-side cable 46 and subscriberside cable 48 are illustrated, note that the fiber optic terminal 30 could be provided

with multiple ports to accept and provide optical connections between multiple
network-side cables 46 and/or subscriber-side cables 48. The cable port assemblies
50, 52 in the fiber optic terminal 30 facilitate receipt and routing of the network-side

cable 46 and the subscriber- side cable 48 behind a transition panel 54 disposed within

the interior cavity 40. The transition panel 54 is comprised of a front side 6 1 and a
rear side 63 and is configured to divide the interior cavity 40 into a lower fiber
management area 56 and an upper fiber management area 58 (see FIG. 5). The lower
fiber management area 56 is located on the rear side 63 of the transition panel 54 in
the illustration of the fiber optic terminal 30. The upper fiber management area 58 is
located on the front side 61 of the transition panel 54 in the illustration of the fiber
optic terminal 30.
[0026]

Although the transition panel 54 is illustrated in the stowed position in

FIG. 2, the transition panel 54 is rotatable relative to the base 32 through an angle of
approximately one hundred and ten ( 1 10) degrees between the stowed position and
the deployed position, although any degree of rotation can be provided.

The

transition panel 54 is generally rectangular and is hingedly affixed to the base 32
along the upper edge of the side wall 36 at one or more hinge locations 59 as shown in

FIG. 2 . The hinge locations 59 are located on the same side wall 36 as the one or

more hinge locations 38 that hingedly affix the cover 34 to the base 32 in this
embodiment. However, the hinge locations 59 may be located on the opposite side
wall 36 as the hinge locations 38.

Alternatively, the transition panel 54 may be

slidably attached to the base 32 to selectively expose portions of the interior cavity 40

of the base 32, or may be removably attached to the base 32 to provide unobstructed
access to the interior cavity 40. Any configuration is possible as long as there is
sufficient space provided in the upper fiber management area 58 to route the transport
tubes 51, 53 of the network-side cable 46 and the subscriber-side cable 48 between
the cable port assemblies 50, 52 and the transition panel 54. Although not shown, the
base 32 and/or the transition panel 54 may be provided with conventional means for
securing the transition panel 54 to the base 32 in the closed configuration.

Furthermore, the base 32 and/or transition panel 54 may be provided with
conventional means for retaining the transition panel 54 in the opened configuration.
If necessary, the transition panel 54 may also be provided with lengthwise and/or
widthwise stiffening ribs to strengthen and prevent distortion of the transition panel
54
[0027]

In this embodiment of the fiber optic terminal 30, the cable port assemblies

50, 52 are provided in the base 32 such that the network-side cable 46 and the

subscriber-side cable 48 are routed into the lower fiber management area 56. The
transition panel 54 is movable relative to the base 32 to expose the lower fiber
management area 56 to a field technician initially installing the fiber optic terminal 30
or subsequently reconfiguring the optical fiber connections within the fiber optic
terminal 30. There, the cable jackets of the network-side cable 46 and the subscriberside cable 48 can be stripped away to expose the one or more optical fibers carried

therein for preparing optical interconnections within the fiber optic terminal 30.
Optical interconnections may include splicing the optical fibers carried in the

network-side cable 46 and subscriber- side cable 48 as will be discussed below in
more detail.
[0028]

As will be described herein, eventually, one or more network fibers from

the network-side cable 46 and one or more fibers from the subscriber- side cable 48
are optically connected to each other via an adapter module 60. An adapter module is

a module that contains or supports a plurality of fiber optic adapters. The adapter
module 60 may be integrally formed as part of a mold of a transition panel or
provided as a separate module which may be attached to a transition panel. More than

one adapter module 60 may be provided, but the fiber optic terminal 30 illustrated in

FIG. 2 contains one adapter module 60. The adapter module 60 contains one or more
adapter panels 62. An adapter panel 62 is a panel that is configured to support a
plurality of fiber optic adapters 64.

The fiber optic adapters 64 support making

optical connections between one or more network fibers from the network-side cable
46 and one or more fibers from the subscriber-side cable 48. In this embodiment,

each adapter panel 62 contains at least one input fiber optic adapter 66 and at least one
output fiber optic adapter 68. In the fiber optic terminal 30 of FIG. 2, one input fiber
optic adapter 66 and sixteen (16) output fiber optic adapters 68 are illustrated as being

supported by each adapter panel 62. Behind the transition panel 54 in the lower fiber
management area 56, as will be described in more detail below, one or more fibers
from the network-side cable 46 will be exposed, spliced, and optically connected to
one or more input fiber optic adapters 66. One or more fibers from the subscriberside cable 48 will also be exposed, spliced, and optically connected to one or more

output fiber optic adapters 68. One fiber can be connected to each fiber optic adapter
66, 68 provided in the adapter module 60.

[0029]

To make an optical connection between one or more network fibers from

the network-side cable 46 and one or more fibers from the subscriber-side cable 38,
an input fiber 70 is provided that is connectorized on one end and connected to an

input fiber optic adapter 66 to optically connect the input fiber 70 to a fiber provided
by the network-side cable 46. The other end of the input fiber 70 is input into an
optical splitter 72. The optical splitter 72 is configured to split optical signals carried

by the input fiber 70, via connection to the input fiber optic adapter 66, into a plurality
of connectorized output fibers 74. One or more of the output fibers 74 can then be
connected into one or more of the output fiber optic adapters 68 to optically connect
fibers in the subscriber-side cable 48 to optical fibers in the network-side cable 46.
The adapter panels 62 are configured to provide both input and output fiber optic

adapters 66, 68 on the same panel to facilitate ease in initially installing or
reconfiguring optical connections. Further, any fiber optic adapter and number of
same can be configured as either input or output fiber optic adapters 66, 68 to provide

flexibility when installing or reconfiguring optical connections. A fiber park area 75
is provided in the upper fiber management area 56 to provide room for the output

fibers 74 to be located or parked when not connected to the output fiber optic adapters
68 and optical splitter(s) 72, if provided

[0030]

The fiber optic adapters 66, 68 are LC adapters in the embodiment of FIG.

2, but may be of any connection type, including but not limited to SC, LC, MTP, FC,

ST, MU, or MTRJ.

Also, as illustrated in FIG. 2, the fiber optic terminal 30 is

configured for forty-eight (48) subscribers, whereby several input fibers may be split
into sixteen (16) fibers. Two optical splitters 72 are provided in this regard in the
fiber optic terminal 30, since each optical splitter 72 provided therein can optically
split optical signals carried by the input fiber 70 into sixteen (16) output fibers. Note

however that any splitting configuration is possible to be provided by the fiber optic
terminal 30, including providing one or more than two optical splitters 72.

Other

splitter configuration examples include, without limitation, 1x32, 1x16 and 1x8. The
splitter configuration depends on factors such as the number of network-side cables
46, the number of subscriber-side cables 48, the available space in the upper fiber

management area 58, and the connector type for the fiber optic adapters 66, 68. For
example, for SC connector types, the fiber optic terminal 30 may accommodate one (1)
1x32 optical splitter for a total of thirty-two (32) output fibers 74, three (3) 1x16

optical splitters or six (6) 1x8 optical splitters for a total of forty-eight (48) output
fibers 74. LC connector types may accommodate three (3) 1x32 optical splitters, six
(6) 1x16 optical splitters, or twelve (12) 1x8 optical splitters for a total of ninety-six
(96) output fibers 74.
[0031]

FIG. 2 illustrates the fiber optic terminal 30 with exemplary finalized

optical connections made on the adapter module 60. The components and aspects of
the fiber optic terminal 30 to route optical fibers from the network-side cable 46 and
the subscriber-based cable 48 to optically connect optical fibers provided therein to
the input and output fiber optic adapters 66, 68, respectively, will now be described.
FIG. 4 illustrates the fiber optic terminal 30 of FIG. 2 with the transition panel 54
opened showing the lower fiber management area 56 to show exemplary routing and
connections that may be provided for optical fiber(s) from the network-side cable 46
and the subscriber-side cable 48 to the fiber optic adapters 66, 68. As previously
discussed and illustrated in FIG. 2, providing optical fiber(s) from the network-side
cable 46 and the subscriber-based cable 48 to the fiber optic adapters 66, 68 supplied
by adapter panel(s) 62 facilitates making optical connections in the upper fiber
management area 58 of the fiber optic terminal 30, as previously discussed and
illustrated in FIG. 2 .

[0032]

In order to assist or prevent a technician from incorrectly installing an

input fiber 70 into an output fiber optic adapter 68, and/or an output fiber 74 into an
input fiber optic adapter 66, the input fiber 70 and/or output fibers 74 from the optical
splitter 72 in the fiber optic terminal 10 may be marked. Such may be marked by
cable jackets or sleeves of different colors or other visual markings, such as lines,
symbols, etc. For example, as illustrated in FIG. 2, the input fiber 70 is marked by

being solid, which could be indicative of any type of marking, coloring, or other
visual indicator. Also, as illustrated in FIG. 2, the input fiber optic adapter 66 can
also be marked in lieu of or in addition to marking of the input fiber 70. The marking

on the fiber optic adapter 66 is illustrated as a dot, but can be any other type of
marking.

Other or similar marking may also be provided on the output fibers 74

and/or the output fiber optic adapters 68 in the same or similar regard to allow a
technician to distinguish input fibers 70 from output fibers 74 and/or input fiber optic
adapters 66 from output fiber optic adapters 68. Further, the fiber optic adapters 66,
68 may be shuttered, or the fiber optic adapters 66, 68 keyed with a corresponding

matching key provide on the input fiber 70 and/or the output fibers 74 to prevent an
input fiber 70 from being connected to an output fiber optic adapter 68 and/or an
output fiber 74 from being connected into an input fiber optic adapter 66.
[0033]

As illustrated in FIG. 4, the transition panel 54 contains one or more

openings 65 to support one or more fiber optic adapters 66, 68 as part of the adapter
module 60 for supporting optical connections as previously described. One or more
network-side fibers 76 are provided in the lower fiber management area 56 in this
example. The network-side fiber(s) 76 is an optical fiber from the network-side cable
46. The network-side cable 46 is not shown coming into the lower fiber management

area 56, but will typically be done when the fiber optic terminal 30 is installed. A
technician will typically strip the cable jacket around the network-side cable 46 run
inside the base 32 and into the lower fiber management area 56 to expose the one or
more network-side fibers 76. The network-side fiber(s) 76 can be routed through the
lower fiber management area 56 through one or more fiber routing guides 78. The
fiber routing guides 78 can route the network-side optical fiber(s) 76 and/or provide
for slack storage of the network-side optical fiber(s) 76 if needed. The network-side
fiber(s) 76 can then connect to a conventional splice tray 80. Inside the splice tray 80,
one or more network-side splices or splice holders are provided to splice the networkside optical fiber(s) 76 into one or more input pigtails 82 for each network-side optical

fiber 76 in any known manner. Such includes fusion or mechanical splicing. For
purposes of clarity, only a representative one of the network-side fibers 76 existing in
the splice tray 80 and terminating into an input pigtail 82 is described herein.
However, it will be readily apparent and well understood by one of ordinary skill in
the art that other network-side optical fibers, if provided, can be spliced into input
pigtails and routed in the substantially the same manner.
[0034]

Upon exiting the splice tray 80, the input pigtail 82 can be routed around

one or more of the fiber routing guides 78 to the underside of the transition panel 54

to an input fiber optic adapter 66 provided in an adapter panel 62. In this manner, the
input pigtail 82 is optically connected to an input fiber optic adapter 66 so as to be
accessible in the upper fiber management area 58 for a technician to establish optical
connections to the network-side fiber(s) 76 without having to open the transition panel
54 and expose the lower fiber management area 56, if desired. FIG. 5 illustrates a

cross-sectional side view of the fiber optic terminal 30 to further illustrate the fiber
optic adapters 66, 68 extending through the adapter module 60 to the lower fiber

management area 56. As illustrated in this example, the fiber optic adapters 66, 68
are optically connected to corresponding fiber optic adapters 84 provided on the

underneath side of the adapter module 60. In this manner, the input pigtail 82 can be
connected to any fiber optic adapter 84 desired in the lower fiber management area 56
for a corresponding fiber optic adapter on the adapter module 60 in the upper fiber
management area 58 to become an input fiber optic adapter 66. Thus, the adapter
module 60 provided in the fiber optic terminal 30 allows for different fiber optic
adapters 84 and their corresponding fiber optic adapters 66, 68 to be configured as
either an input fiber optic adapter 66 or an output fiber optic adapter 68 depending on
whether an input pigtail 82 or fiber from the subscriber-side cable 48 is optically
connected to the fiber optic adapter 66, 68. In this embodiment of the fiber optic
terminal 10, the pitch between the rows of fiber optic adapters 84 is approximately
0.62 inches and the pitch between fiber optic adapters 84 is about 0.75 inches.
[0035]

Once the input pigtail 82 is routed and optically connected to an input fiber

optic adapter 66, an optical connection can be established to the network-side fiber(s)
76 provided by network-side cable 46 by connecting a fiber to the input fiber optic

adapter 66. Next, the routing of one or more fibers provided by the subscriber-side
cable 48 are discussed to establish optical connections to one or more of the output

fiber optic adapters 68. Once established, one or more optical fibers between the

network-side cable 46 and the subscriber-side cable 48 can be optically connected to
each other by coupling input and output fiber optic adapters 66, 68 together.
[0036]

Turning back to FIG. 4, one or more subscriber-side fibers 86 is provided

in the lower fiber management area 56. The subscriber-side fiber(s) 86 is an optical

fiber from the subscriber- side cable 48. The subscriber-side cable 48 is not shown
coming into the lower fiber management area 56, but will typically be done when the
fiber optic terminal 30 is installed. A technician will typically strip the cable jacket
around the subscriber-side cable 48 run inside the base 32 and into the lower fiber
management area 56 to expose the one or more subscriber-side fibers 86.

The

subscriber-side fiber(s) 86 can also be routed through the lower fiber management
area 56 through the one or more fiber routing guides 78. The fiber routing guides 78
can route the subscriber-side fiber(s) 86 and/or provide for slack storage of the

subscriber-side fiber(s) 86 if needed.

The subscriber-side fiber(s) 86 are then

optically connected to the splice tray 80.

Inside the splice tray 80, one or more

subscriber-side splices or splice holders are provided to splice the subscriber-side
fiber(s) 86 into one or more output pigtails 88 for each subscriber-side fiber 86 in any
known manner. Such includes fusion or mechanical splicing. For purposes of clarity,
only a representative one of the subscriber-side fibers 86 existing in the splice tray 80
and terminating in an output pigtail 88 is described herein.

However, it will be

readily apparent and well understood by one of ordinary skill in the art that other
subscriber-side fibers, if provided, can be spliced into output pigtails and routed in the
substantially the same manner.
[0037]

Upon exiting the splice tray 80, the output pigtail 88 can be routed around

one or more of the fiber routing guides 78 to the underside of the transition panel 54

to an output fiber optic adapter 68. In this manner, the output pigtail 88 is optically
connected to an output fiber optic adapter 68 accessible in the upper fiber
management area 58 for a technician to establish optical connections to the
subscriber-side fiber(s) 76 without having to open the transition panel 54 and expose
the lower fiber management area 56, if desired.
[0038]

At this point, one or more network-side optical fibers 76 from the network-

side cable 46 and one or more subscriber-side optical fibers 86 from the subscriberside cable 48 have been received, routed, spliced into input and output pigtail(s) 82,
88 and connected to fiber optic adapter(s) 84 located in the back side of the transition

panel 54 on the same adapter panel 62.

When these connections are finalized, a

technician can close the transition panel 54 to close off the lower fiber management
area 56 and make any optical connections desired in the upper fiber management area
58 via optical connections using a coupling fiber or input and output fibers 70, 74

between the input and output fiber optic adapters 66, 68, respectively, as previously
discussed.
[0039]

Variations of the fiber optic terminal 30 and its components are possible.

The components described above in the fiber optic terminal 30 are not limited to

inclusion in any particular area or manner, including the upper fiber management area
58 or the lower management area 56. As an example, FIG. 6 illustrates the fiber optic

terminal 30 of FIG. 2, but having an alternative optical fiber parking area 89 for
unconnected output fibers 74. The optical fiber parking area 89 may be comprised of
a protruding portion 91 molded into a transition panel 54' that contains one or more
orifices 93. A parked optical fiber 74' can be inserted into an orifice 93 extending
through the transition panel 54' into the lower fiber management area 56.

If an

optical splitter 72 is employed in the fiber optic terminal 30, output fibers 74 for each
optical split will typically be provided from the optical splitter 72 even if not

connected to output fiber adapters 68 on the adapter module 60. This scenario would
exist when an optical fiber is run to an end subscriber, but the subscriber's optical
fiber has not yet been connected. In such case, it may be desirable to "park" any
unconnected output fibers 74' to prevent them from being damaged when installing or
reconfiguring other input and/or output fibers 70, 74. In this regard, as illustrated in
FIG. 6, an unconnected output fiber 74' from one or more of the optical splitters 72
may be parked in the optical fiber parking area 89. An optional fiber support 95 may
also be provided as part of the transition panel 54' to guide parked optical fibers to

prevent them from dropping to the bottom of the transition panel 54' and incurring
sharp bending.
[0040]

As an example of another variation, the optical splitters 72 do not have to

be provided on the transition panel 54 in the upper fiber management area 58. FIG. 7

illustrates a transition panel 54 where two optical splitters 72 provided on the rear side
63 of the transition panel 54 such that the optical splitters 72 are contained in the

lower fiber management area 56 when the transition panel 54 is closed on the base 32.
Although not limiting, providing optical splitters 72 on the rear side 63 of the
transition panel 54 may be well-suited when using input and output fibers 70, 74 that
are smaller in diameter, such as 900 micrometers ( µm) for example. Space limitations

in the lower fiber management area 56 and routing limitations between the rear side
63 and front side 61 of the transition panel 54 could be factors affecting providing

optical splitters 72 on the rear side 63 of the transition panel 54.
[0041]

The fiber optic terminal 30 may be installed in any location or premise.

The fiber optic terminal 30 described herein may be particularly suited for MDUs,

because the fiber optic terminal 30 is capable of providing high density optical
connections between a network-side cable(s) and a subscriber-side cable. Further, the
fiber optic terminal 30 may be configured as either an LCP or an FDT. In this regard,
FIG. 8 illustrates the fiber optic terminal 30 provided as both LCPs and FDTs
installed in an MDU 90. The MDU 90 may comprise an apartment building having
nine (9) dwelling units 92 for illustrative purposes only. The fiber optic terminal 30,
configured as a LCP 94, is positioned on the ground floor or basement in the
illustrated embodiment; however, the LCP of further embodiments is positioned at
any location relative to the MDU. The LCP 94 includes a cable assembly 96 that is

optically connected to a network-side cable 46, as described above. The network-side
cable 46 may be optically connected to a fiber optic network 97. As also described
above, one or more subscriber-side cables 48 carrying optical signals to and from the
fiber optic network 97 can be connected to the LCP 94, and exit the LCP 94 and
extend throughout the MDU 90. The subscriber-side cables 48 carry optical signals to
and from the LCP 94 and extend directly to each dwelling unit via subscriber-side

fibers or cables 100 and eventually terminate at a subscriber termination point 98,
such as an adapter in a wall outlet, an adapter in a floor panel, an adapter behind a
ceiling tile, or the like such that the subscriber can optically connect to a subscriber
optical fiber 100.
[0042]

The subscriber-side optical fibers 100 can be directed from optical fibers

from the subscriber-side cable 48, or can be provided from one or more intermediate
fiber optic terminals 30 configured as FDTs 102.

FDTs 102 can be provided to

simplify the routing and installation of the optical fibers between the LCP 94 and the
subscriber termination points 98 by allowing the subscriber optical fibers 100 to be
grouped between the LCP 94 and FDTs 102 and then separated at the FDTs 102. The
FDTs 102 are configured to receive the subscriber-side cables 48 and provide the
individual subscriber optical fibers 100 to the subscriber termination points 98.
Accordingly, there are fewer optical fibers and/or cables extending between the floors
of the MDU 90 thus simplifying routing of optical fibers through the MDU 90.

Although floors of an MDU 90 are described in the illustrated embodiments, it should
be appreciated that FDTs 102 may be used to facilitate optical fiber routing to any
layout of areas within an MDU 90.
Further, although the subscriber optical fibers 100 and subscriber-side

[0043]

cables 48 include arrows pointing in the direction of the subscriber termination points
98, it should be appreciated that optical signals may be passed in either direction as

required for the particular application; the arrows are merely provided for illustrative
purposes.
[0044]

As used herein, the term "fiber optic terminal" is intended to include any

type of fiber optic terminal. For example, the fiber optic terminal as used herein can
be a splice terminal, patch terminal or the like, or any combination thereof.

The

adapter panels provided in one or more adapter modules in a fiber optic terminal are
not limited to provide fiber optic adapters. If fiber optic adapters are provided, the
fiber optic adapters may be for any type of optical connector, including but not
limited to an LC, SC, MTP, FC, ST, MU, or MTRJ, without limitation.
[0045]

The fiber optic terminal 30 may be installed in any location, including an

aerial location, buried, or disposed in a larger enclosure, such as a ground pedestal.

The network-side and subscriber-side cables 46, 48 may be any type of fiber optic

cable and include any type of optical fibers in any form. The term "optical fibers" as

used herein is intended to include all types of optical fibers, including but not limited
to loose buffered optical fibers, and in any form, including but not limited to a multifiber ribbon, individual optical fibers, or any other known expedient of a fiber optic
cable.

Additionally, the optical fibers may have various diameters, including for

example only, diameters of 900 micrometers ( µm), 2 millimeters (mm) and 3 mm.
[0046]

The fiber optic terminals disclosed herein may be used for any fiber optic

distribution application, including but not limited to directly or intermediately routing
fiber optic cables and optical fibers from a fiber optic network(s) to end subscribers,
including but not limited to various fiber-to-the-premises (FTTP), fiber-to-the-home
(FTTH), and other fiber initiatives (generally described as FTTx).

Subscriber

premises include, but are not limited to single-dwelling units (SDU), multi-dwelling
units (MDU), businesses, and/or other facilities or buildings.
[0047]

Although the present invention has been illustrated and described herein

with reference to preferred embodiments and specific examples thereof, it will be
readily apparent to those of ordinary skill in the art that other embodiments and

examples can perform similar functions and/or achieve like results.

All such

equivalent embodiments and examples are within the spirit and scope of the present
invention and are intended to be covered by the appended claims. It will also be
apparent to those skilled in the art that various modifications and variations can be
made to the present invention without departing from the spirit and scope of the

invention. Thus, it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended
claims and their equivalents.

What is claimed is:

1.

A fiber optic terminal, comprising:
a base configured to receive at least one network-side fiber and a plurality of

subscriber-side fibers;
an adapter module comprising at least one adapter panel, comprised of:
at least one input fiber optic adapter configured to optically connect to

the at least one network-side fiber; and
a plurality of output fiber optic adapters configured to optically
connect to the plurality of subscriber-side fibers; and

an optical splitter configured to optically split an input fiber into a plurality of
output fibers;
wherein the at least one input fiber optic adapter is configured to optically

connect to the input fiber and the plurality of output fiber optic adapters are
configured to optically connect to one or more of the plurality of output fibers, to
optically connect the at least one network-side fiber to one or more of the plurality of
subscriber-side fibers.

2.

The fiber optic terminal of claim 1, wherein the at least one network-side fiber

is provided in a network-side cable, and the plurality of subscriber-side fibers are

provided in a subscriber-side cable.

3.

The fiber optic terminal of claim 1, wherein the fiber optic terminal is a

terminal comprised from the group consisting of a fiber distribution terminal (FDT)

and a local convergence point (LCP).
4.

The fiber optic terminal of claim 1, further comprising:

at least one network-side splice configured to splice the at least one networkside fiber into at least one input pigtail;

wherein the at least one input pigtail is configured to optically connect to the
at least one input fiber optic adapter to optically connect the at least one network-side

fiber to the at least one input fiber optic adapter.

5.

The fiber optic terminal of claim 1, further comprising:
a plurality of subscriber-side splices configured to splice the plurality of

subscriber-side fibers into a plurality of output pigtails;
wherein the plurality of output pigtails are configured to optically connect to
one or more of the plurality of output fiber optic adapters to optically connect the

plurality of subscriber-side fibers to the one or more of plurality of output fiber optic
adapters.
6.

The fiber optic terminal of claim 1, wherein the adapter module is disposed

within the base of the fiber optic terminal.

7.

The fiber optic terminal of claim 6, further comprising a transition panel

coupled to the base, wherein the adapter module is attached to the transition panel.

8.

The fiber optic terminal of claim 7, wherein the transition panel is hingedly

affixed to the base to rotate about the base.

9.

The fiber optic terminal of claim 7, wherein the transition panel defines a fiber

parking area.

10.

The fiber optic terminal of claim 9, wherein the transition panel defines at

least one protrusion configured to guide one or more of the plurality of output fibers

into the fiber parking area.

11.

The fiber optic terminal of claim 7, wherein the transition panel includes a

front side and a rear side, wherein the adapter module is disposed on the front side of
the transition panel.

12.

The fiber optic terminal of claim 11, wherein the transition panel defines an

upper fiber management area on the front side of the transition panel and a lower fiber
management area on the rear side of the transition panel.

13.

The fiber optic terminal of claim 12, further comprising a fiber parking area

disposed in the upper fiber management area configured to park one or more of the
plurality of output fibers.

14.

The fiber optic terminal of claim 12, further comprising:

at least one network-side splice located in the lower fiber management area
and configured to splice the at least one network-side fiber into at least one input

pigtail;

wherein the at least one input pigtail is configured to optically connect to the
at least one input fiber optic adapter to optically connect the at least one network-side

fiber to the at least one input fiber optic adapter.

15.

The fiber optic terminal of claim 12, further comprising:

a plurality of subscriber-side splices located in the lower fiber management
area and configured to splice the plurality of subscriber-side fibers into a plurality of

output pigtails;

wherein the plurality of output pigtails are configured to optically connect to
one or more of the plurality of output fiber optic adapters to optically connect the

plurality of subscriber-side fibers to the one or more of plurality of output fiber optic
adapters.

16.

The fiber optic terminal of claim 11, wherein the optical splitter is mounted to

either the front side of the transition panel or the rear side of the transition panel.

17.

The fiber optic terminal of claim 1, wherein the at least one input fiber optic

adapter, the plurality of output fiber optic adapters, or both the at least one input fiber
optic adapter and the plurality of output fiber optic adapters are keyed.

18.

The fiber optic terminal of claim 1, wherein the input fiber, the plurality of

output fibers, or both the input fiber and the plurality of output fibers are distinctly
marked.

19.

A method for optically connecting a subscriber-side fiber to a fiber optic

network, comprising:

providing a fiber optic terminal having an adapter module comprised of at
least one adapter panel;

providing at least one network-side fiber into the fiber optic terminal;
providing a plurality of subscriber-side fibers into the fiber optic terminal;
optically connecting the at least one network-side fiber to at least one input
fiber optic adapter disposed in the at least one adapter panel;
optically connecting one or more of the plurality of subscriber-side fibers to
one or more of a plurality of output fiber optic adapters disposed in the at least one

adapter panel;
providing an optical splitter that splits an input fiber into a plurality of output
fibers; and

optically connecting the input fiber to the at least one input fiber optic adapter
and optically connecting one or more of the plurality of output fibers to one or more
of the plurality of output fiber optic adapters, to optically connect the at least one
network-side fiber to one or more of the plurality of subscriber-side fibers.

20.

The method of claim 19, wherein optically connecting the at least one

network-side fiber to the at least one input fiber optic adapter, comprises:
splicing the at least one network-side fiber into at least one input pigtail; and
optically connecting the at least one input pigtail to the at least one input fiber
optic adapter.

2 1.

The method of claim 19, wherein optically connecting one or more of the

plurality of subscriber-side fibers to one or more of the plurality of output fiber optic
adapters comprises:

splicing one or more of the plurality of subscriber-side fibers into one or more

output pigtails; and
optically connecting the one or more output pigtails to one or more of the
plurality of output fiber optic adapters.

22.

The method of claim 19, wherein providing the at least one network-side fiber

into the fiber optic terminal comprises providing the at least one network-side fiber

into a lower fiber management area disposed on a rear side of a transition panel

disposed in the fiber optic terminal.

23 .

The method of claim 19, wherein providing the plurality of subscriber-side

fibers into the fiber optic terminal comprises providing the plurality of subscriber-side
fibers into a lower fiber management area disposed on a rear side of a transition panel

disposed in the fiber optic terminal.
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