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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention is related to fiber drop
terminals, and more particularly, to fiber drop terminals
for mounting upon walls or other vertical surfaces.

Description of Related Art

[0002] To provide improved performance to subscrib-
ers, fiber optic networks are increasingly providing optical
fiber connectivity directly to the subscribers. As part of
various fiber-to-the-premises (FTTP), fiber-to-the-home
(FTTH), and other initiatives (generally described as FT-
Tx), such fiber optic networks are providing the optical
signals from distribution cables through local conver-
gence points ("LCPs") to fiber optic cables, such as drop
cables, that are run directly or indirectly to the subscrib-
ers’ premises. Such optical connectivity is increasingly
being provided to multiple dwelling units ("MDUs") in part
because of the relatively large density of subscribers lo-
cated in an MDU.
[0003] MDUs include apartments, condominiums,
townhouses, dormitories, hotels/motels, office buildings,
factories, and any other collection of subscriber locations
that are in relatively close proximity to one another. MDUs
typically are all provided in a single indoor environment,
such as an office or condominium; however, MDUs may
also include a plurality of individual structures, such as
apartment complexes. Typically, if an MDU comprises
multiple structures, the optical fibers extending between
the structures are adapted for outdoor environments,
whereas the optical fibers extending within the structures
are adapted for indoor environments. Most conventional
MDUs include an LCP located in a generally central and
selectively accessible location, such as the basement,
utility closet, or the like, or the LCP may be located outside
the MDU on an exterior wall, in a pedestal, in a handhole,
or the like. The LCP includes at least one fiber optic cable
that optically connects to a distribution cable. The LCP
also includes a connection point where the subscriber
cables routed through the building are optically connect-
ed to the distribution cable.
[0004] In some situations the subscriber drop cables
are not run directly back to the LCP, but to a fiber drop
terminal (also called a fiber distribution terminal) ("FDT").
FDTs are commonly used in MDUs to provide optical
connectivity between riser cables (generally oriented ver-
tically in the MDU) and the plenum cables (generally ori-
ented horizontally in the MDU). However, such FDTs are
large and are generally not desirable for installation on
each floor or other section of an MDU based upon the
size of their footprint, visibility, and other considerations.
Such large FDTs are also relatively expensive to produce
and are generally less convenient to transport, install,

and service.
[0005] Therefore, a need exists for FDTs that provide
a require relatively small area and/or volume and that
provide convenient access for technicians. In addition, a
need exists for FDTs that provide convenient and secure
access to the optical connections within the FDT. Fur-
thermore, a need exists for FDTs that are conveniently
and securely mounted to wall or other vertical surfaces.
[0006] FR 2 586 827 A discloses a fiber optic drop ter-
minal according to the preamble of claim 1. US
2001/036351 A1 and WO 99/27404 A1 disclose other
prior art.

BRIEF SUMMARY OF THE INVENTION

[0007] The various embodiments of the present inven-
tion address the above needs and achieve other advan-
tages by providing fiber drop terminals ("FDTs") assem-
blies that include a mounting plate that allows an FDT to
be conveniently mounted to a generally vertical surface,
such as a wall, and that secures the FDT from unauthor-
ized access into the FDT. The cover, base, and mounting
plate are structured and arranged to form an interlocking
relationship such that the cover must be removed from
the base and/or mounting plate before the base may be
removed from the mounting plate and both the cover and
base must be removed before the mounting plate may
be dismounted. Therefore, securing the cover with a lock-
ing fastener or other similar device will enable the entire
FDT assembly to be secured against unauthorized ac-
cess.
[0008] The present invention provides a fiber drop ter-
minal assembly according to claim 1.
[0009] Further embodiments of the present invention
include FDT assemblies with mounting plates of the type
described above, and still further embodiments of the
present invention provide methods for installing FDT as-
semblies. Therefore, the present invention satisfies the
needs FDTs that can be conveniently and securely
mounted to generally vertical surfaces.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0010] Having thus described the invention in general
terms, reference will now be made to the accompanying
drawings, which are not necessarily drawn to scale and
are meant to be illustrative and not limiting, and wherein:

FIG. 1 is a perspective view of a fiber drop terminal
("FDT") in accordance with a comparative example
not part of the present invention illustrating the cover
selectively removed from the base;
FIG. 2 is a perspective view of the FDT of FIG. 1,
illustrating four pluralities of adapters joined to the
back wall of the base and a plurality of openings in
the sidewall of the base for passage of four distribu-
tion cables and 48 drop cables;
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FIG. 3 is a perspective view of the four pluralities of
adapters of the FDT of FIG.1, illustrating horizontal
hinge at the lower end of vertical bars to which the
pluralities of adapters are connected and illustrating
the latch at the upper end of the vertical bars;
FIG. 4 is a perspective view of the four pluralities of
adapters of the FDT of FIG.1, illustrating a first plu-
rality of adapters rotated downward generally about
a horizontal axis;
FIG. 5 is a perspective view of the four pluralities of
adapters of the FDT of FIG.1, illustrating the second
plurality of adapters rotated downward generally
about a horizontal axis;
FIG. 6 is a perspective view of the four pluralities of
adapters of the FDT of FIG.1, illustrating the third
plurality of adapters rotated downward generally
about a horizontal axis;
FIG. 7 is an enlarged perspective view of the fourth
plurality of adapters of the FDT of FIG. 1, illustrating
a bracket at the upper end of the vertical bar, wherein
the bracket defines a slot adapted to enable selective
rotation of the plurality of adapters about a generally
vertical axis;
FIG. 8 is an enlarged perspective view of the fourth
plurality of adapters of the FDT of FIG. 1, illustrating
the vertical bar repositioned relative to the bracket
as compared to the view of FIG. 7;
FIG. 9 is an enlarged perspective view of the fourth
plurality of adapters of the FDT of FIG. 1, illustrating
the vertical bar rotated about a generally vertical axis
relative to the view of FIG. 8;
FIG. 10 is schematic view of the bottom of the four
pluralities of adapters of the FDT of FIG.1, illustrating
the horizontal hinge of the three pluralities of adapt-
ers and the bracket of the fourth plurality of adapters;
FIG. 11 is a perspective view of the FDT of FIG. 1,
illustrating the cover selectively attached to the base;
FIG. 12 is a perspective view of an FDT in accord-
ance with another comparative example not part of
the present invention illustrating two pluralities of
adapters and two splice trays mounted to the base,
wherein the splice trays enable splicing of the drop
cables to connectorized pigtails;
FIG. 13 is a perspective view of the FDT of FIG. 12,
illustrating a first plurality of adapters rotated down-
ward generally about a horizontal axis, wherein the
latch comprises a fastener for positioning through an
opening in the vertical bar of the plurality of adapters;
FIG. 14 is a perspective view of the FDT of FIG. 12,
illustrating a second plurality of adapters rotated
downward generally about a horizontal axis;
FIG. 15 is a perspective view of the FDT of FIG. 12,
illustrating the selective removal of one splice tray
from the base of the FDT;
FIG. 16 is an enlarged perspective view of grommets
used in the FDTs of both of the comparative exam-
ples not part of the present invention of FIGS. 1 and
12, illustrating a first grommet adapted to receive 12

drop cables and a second grommet (on the right)
adapted to receive 24 drop cables;
FIG. 17 is a perspective view of a strain relief device
adapted for use with microstructured optical fiber,
illustrating the strain relief device within the FDT of
FIG. 1 proximate the grommet of FIG. 16;
FIG. 18 is an enlarged perspective view of the strain
relief device of FIG. 17, illustrating the plurality of
slots adapted to receive the microstructured optical
fibers;
FIG. 19 is an enlarged perspective view of the strain
relief device of FIG. 17, illustrating a circumferential
slot with at least one shoulder adapted to receive
and prevent axial movement of a compression de-
vice;
FIG. 20 is an enlarged perspective view of the strain
relief device of FIG. 17, illustrating the compression
device, comprising a wire tie device, provided within
the circumferential slot to provide strain relief to the
microstructured optical fibers;
FIG. 21 is a front schematic view of an FDT in ac-
cordance with another comparative example not part
of the present invention, illustrating the cover;
FIG. 22 is a perspective view of the FDT of FIG. 21,
illustrating the plurality of adapters and the distribu-
tion cover provided between the back wall and the
cover to provide limited access to the portion of the
adapters that are adapted to receive a connector of
the distribution cable;
FIG. 23 is a perspective view of the FDT of FIG. 21,
illustrating the distribution cover in an opened posi-
tion, thus allowing access to the portion of the adapt-
ers that are adapted to receive a connector of the
distribution cable;
FIG. 24 is a bottom schematic view of the FDT of
FIG. 21, illustrating the opening in the base for pas-
sage of the distribution cable (on the left) and the
opening in the base for passage of the drop cables
(on the right);
FIG. 25 is a perspective view of an FDT in accord-
ance with another comparative example not part of
the present invention, illustrating two pluralities of
adapters joined to a bracket that is selectively re-
movable from the base;
FIG. 26 is a perspective view of the FDT of FIG. 25,
illustrating the removal of the bracket from the base
of the FDT;
FIG. 27 is a perspective view of the FDT of FIG. 25,
illustrating the selective rotation of the bracket rela-
tive to the base of the FDT;
FIG. 28 is a perspective view of a cover adapted to
be selectively connected to the base of the FDT of
FIG. 25, illustrating the generally dome shape of the
cover;
FIG. 29 is a front schematic view of the cover of FIG.
28;
FIG. 30 is a side schematic view of the cover of FIG.
28;
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FIG. 31 is a side schematic view of an alternative
cover adapted to be selectively connected to the
base of an FDT similar to the comparative example
of FIG. 25, illustrating a protruding tab adapted to be
received within a mating slot in the base of the FDT
to selectively retain the cover relative to the base;
FIG. 32 is a front schematic view of the cover of FIG.
31;
FIG. 33 is a top schematic view of the sidewall of the
base of an FDT similar to the comparative example
of FIG. 25, illustrating one opening for passage of
the distribution cable and plurality of openings for
passage of the drop cables;
FIG. 34 is a top schematic view of the sidewall of the
base of an FDT similar to the comparative example
of FIG. 25, illustrating one opening for passage of
the distribution cable and two slots adapted to allow
passage of two or more drop cables, wherein each
slot defines at least one opened portion sized to allow
passage of a connector of a drop cable and each
slot further defines other portions sized to allow pas-
sage of the drop cable alone;
FIG. 35 is a perspective view of a strain relief device
adapted for use with an opening in an FDT, such as
the opening for passage of the distribution cable in
the FDT of FIG. 25, illustrating the generally frusto-
conical shape and the three ribs along the frustocon-
ical surface to provide improved strain relief for the
distribution cable;
FIG. 36 is a perspective view of the strain relief de-
vice of FIG. 35, illustrating the strain relief device
selectively received within the opening of the FDT
to seal and strain relieve the distribution cable;
FIG. 37 is a perspective view of an FDT assembly
in accordance with an embodiment of the present
invention, illustrating the disassembled mounting
plate, base, and cover of the FDT assembly;
FIG. 38 is an alternative perspective view of the FDT
assembly of FIG. 37, illustrating the disassembled
mounting plate, base, and cover of the FDT assem-
bly;
FIG. 39 is a rear perspective view of the mounting
plate and base of the FDT assembly of FIG. 37, il-
lustrating the base in a first inserted position relative
to the mounting plate;
FIG. 40 is a rear perspective view of the mounting
plate and base of the FDT assembly of FIG. 37, il-
lustrating the base in a second inserted position rel-
ative to the mounting plate;
FIG. 41 is a side perspective view of the FDT as-
sembly of FIG. 37, illustrating the connection of the
cover to the base and mounting plate;
FIG. 42 is a rear perspective view of the assembled
FDT assembly of FIG. 37; FIG. 43 is a front perspec-
tive view of the assembled FDT assembly of FIG.
37; FIG. 44 is a cut-away perspective view of the
assembled FDT assembly of FIG. 37; and
FIG. 45 is a schematic representation of the refrac-

tive index profile of a cross-section of the glass por-
tion of an example not part of the present invention
of a multimode optical fiber comprising a glass core
and a glass cladding.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The present invention now will be described
more fully hereinafter with reference to the accompany-
ing drawings, in which some, but not all embodiments of
the invention are shown. Indeed, the invention may be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this dis-
closure will satisfy applicable legal requirements. Al-
though apparatus and methods for providing optical con-
nectivity between optical fibers of distribution cables and
drop cables are described and shown in the accompa-
nying drawings with regard to specific types of fiber drop
terminals, also known as fiber distribution terminals, (col-
lectively, "FDTs"), it is envisioned that the functionality of
the various apparatus and methods may be applied to
any now known or hereafter devised enclosures and re-
lated fiber optic network equipment in which it is desired
to provide optical connections between optical fibers of
any cables within the fiber optic network. Like numbers
refer to like elements throughout.
[0012] With reference to FIGS. 1-36, various FDTs and
associated equipment in accordance with some compar-
ative examples not part of the present invention are illus-
trated. As mentioned above, although these illustrated
examples are described herein as being used as a net-
work access point optical connection for distribution ca-
ble(s) and drop cables for multiple dwelling units
("MDUs"), it should be appreciated that the illustrated
examples may be used at alternative positions within the
fiber optic network to connect any optical fibers within
the network. Furthermore, although the illustrated exam-
ples are adapted for use within an MDU and do not in-
clude much of the standard features of outdoor hardware,
further embodiments include additional features, de-
signs, components, and other functionalities adapted for
use outside an MDU. As described more fully below, the
illustrated examples not part of the present invention are
described as using microstructured optical fiber; howev-
er, further examples not part of the present invention are
adapted to include any alternative type of optical fiber.
In addition, FDTs of certain examples not part of the
present invention include many of the dimensional, func-
tional, design, and other features of the fiber distribution
terminals (also referred to as "FDTs" and which are gen-
erally synonymous with fiber drop terminals) disclosed
in U.S. Patent 7,349,616 B1 filed on January 12, 2007,
which is assigned to the present assignee.
[0013] Turning now to the example not part of the
present invention of FIGS. 1-11, an FDT adapted for use
in a fiber optic network of an MDU is provided. The FDT
10 enables a technician to selectively optically connect
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at least one connectorized optical fiber of a distribution
cable (not shown) to a connectorized optical fiber of at
least one drop cable (not shown). The FDT comprises a
base 12 defining a back wall 14 and a sidewall 16 ex-
tending outwardly from the back wall. The back wall 14
of the illustrated example comprises a two-part back wall
to allow convenient removal of some of the hardware
therein, whereas further examples not part of the present
invention may comprise any number of back wall(s). The
base 12 of FIGS. 1-11 defines four openings 18 for pas-
sage of the distribution cables and two openings 20 for
passage of the drop cables through the sidewall 16. The
term "passage" for purposes of this patent application
shall include the passing of continuous optical fibers of
the respective cable and shall also include the passage
of optical signals communicated through the optical fibers
even though the actual fiber may be terminated and
joined to a second optical fiber, such as in a connector-
adapter interface, a connector-connector interface, or
any other use of optical waveguides. Therefore, "pas-
sage" of the optical fiber or cable is not limited to situa-
tions where the actual fiber or cable pass into or out of
the base; the optical signal need only pass into or out of
the base for there to be "passage." Referring to FIG. 2,
the openings 18 for passage of the distribution cables
comprise a multi-fiber adapter 19a for receiving a multi-
fiber connector of the distribution cable (not shown),
whereas the openings 20 for passage of the drop cables
comprise grommets that allow the drop cables to pass
directly through. For the embodiment of FIG. 2, a fanout
device 19b is provided to divide the optical fibers of the
multi-fiber adapter 19a into individual optical fibers routed
to the connectors of the distribution cables described be-
low. Further examples not part of the present invention
also provide openings in the back wall to allow passage
of the distribution cable(s) and/or drop cables.
[0014] The FDT of FIGS. 1-11 also includes a cover
22 adapted to selectively connect to the sidewall 16 gen-
erally opposite the back wall 14; however, further exam-
ples not part of the present invention provide the cover
at any location relative to the back wall. The FDT 10 of
FIGS. 1-11 also comprises four pluralities of adapters 24
joined to the back wall 14, whereas further embodiments
provide the plurality of adapters at any location relative
to the base and/or cover. The adapters 24 are adapted
to receive a connector 26 of the distribution cable and a
connector 28 of the drop cable to optically connect the
connectorized optical fiber of the distribution cable to the
connectorized optical fiber of the drop cable. The plural-
ities of adapters 24 of FIGS. 1-11 are pivotably joined to
the base 12 to provide convenient access to each of the
adapters while also allowing a relatively large number of
adapters (compared to prior art FDTs) to be provided
within the FDT.
[0015] Turning again to the cover 22 of FIG. 1, the cov-
er defines a perimeter that on the top, left, and right sides
defines a generally inwardly-facing groove that is adapt-
ed to receive a generally outwardly-facing lip 30 of the

base to thereby enable the cover to slideably engage the
sidewall 16 of the base 12. Further examples not part of
the present invention include alternative designs to pro-
vide a cover that may be selectively connected to the
base and/or that is selectively rotatable relative to the
base.
[0016] Referring now to the pluralities of adapters 24
of the FDT of FIGS. 1-11, the adapters 24 are connected
with a vertical bar 32 that comprises a horizontal hinge
34 at a bottom end of the vertical bar and a latch 36
adapted to enable selective rotation of the plurality of
adapters about a generally horizontal axis. The hinge 34
may permanently attach the adapters 24 to the base 12,
or the hinge 34 may allow selective removal of the adapt-
ers from the base. The latch 36 of the illustrated example
comprises two prongs that may be squeezed together to
allow passage through a narrow slot to disconnect the
vertical bar, and the narrow slot may taper inwards so
that the vertical bar may be connected without squeezing
the prongs together. Still further examples not part of the
present invention comprise alternative devices for pro-
viding selectively moveable pluralities of adapters.
[0017] The vertical bars 32 of FIG. 3 each connect to
twelve SC adapters 24, whereas further examples not
part of the present invention connect any number of fiber
optic connectors and any style of optical connectors, in-
cluding but not limited to LC, FC, MTP, and any other
single or multiple fiber connectors for single-mode or mul-
ti-mode fiber. The adapters 24 define axes that are gen-
erally oriented along a plane that is generally parallel to
the back wall of the base to allow the FDT 10 to have a
generally low profile. Although the adapters 24 are illus-
trated as extending in a generally horizontal direction,
further examples not part of the present invention provide
the adapters in a generally vertical direction (such that
the "vertical" bar becomes "horizontal"). Still further ex-
amples not part of the present invention include adapters
with axes that extend in a generally orthogonal direction
relative to the back wall of the base and/or in other ori-
entations.
[0018] The FDT 10 includes four pluralities of adapters
24, with the first three adapters (in order of their ability
to be moved to access the plurality of adapters behind)
having hinges 34 and latches 36 as described above.
Each plurality of adapters 24 is positioned a certain dis-
tance from the back wall 14 to allow each of the pluralities
of adapters to be selectively moved by a technician. As
shown in FIG. 7, the fourth plurality of adapters 24 in-
cludes a vertical bar 32 that is joined to the base 14 by
a bracket 38 at each end of the vertical bar. The bracket
38 defines a slot 40 adapted to enable selective rotation
of the plurality of adapters about a vertical axis. The slot
40 receives a standoff device 42, such as a pin, and al-
lows the pin to be moved within the slot a certain distance
and/or direction to enable the adapters 24 (and any con-
nected connectors) to be rotated a sufficient amount to
allow convenient access to the adapters without causing
the minimum bend radius of the associated optical fiber
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to be compromised by engaging the back wall 14 or the
like. FIG. 9 illustrates the plurality of adapters 24 in a
rotated position.
[0019] Turning now to the example not part of the
present invention of FIG. 12, the FDT 110 includes similar
pluralities of adapters 124, but with alternative devices
for allowing selective movement of the pluralities of
adapters. The pluralities of adapters 124 include a verti-
cal bar 132 and a hinge 134; however, the latch 136
comprises an opening for receiving a fastening device,
such as a screw, nut/bolt combination, wire tie, or the
like. FIGS. 13 and 14 illustrate rotation of the pluralities
of adapters 124 about the hinge 134. The FDT 110 of
FIGS. 12-15 also includes two splice trays 150 that are
mounted to the base 112 to enable splicing an optical
fiber of the drop cable to a connectorized pigtail (the con-
nector 128 is part of the pigtail, which is not otherwise
shown). The splice trays are of the type described in the
concurrently filed U.S. Patent Application 20080205844
A1 entitled "Fiber Optic Splice Trays" that is assigned to
the present assignee. The splice tray 150 of the illustrated
example includes a slot 152 to selectively receive a tab
154 protruding from the back wall 114 of the base 112
to enable selective mounting of the splice tray to the base.
Still further examples not part of the present invention
comprise alternative devices for mounting one or more
splice trays to the base. Still further examples not part of
the present invention include FDTs with splitter devices
provided within the FDT and other fiber optic hardware
as desired.
[0020] FIG. 16 provides an enlarge view of the grom-
mets 160 and 162 provided in the openings 20 of the
FDT 10 of FIGS. 1-11, and also provided on the FDT 110
of FIGS. 12-15. The grommet 160 comprises twelve
openings 164 for passage of twelve individual drop ca-
bles (not shown), and the grommet 162 comprises twen-
ty-four openings 164 for passage of twenty-four individual
drop cables. The openings 164 include slots 166 so that
the cables may be placed within in the grommet without
passing an end of the drop cable (which may or may not
have a connector attached to the end) through the hole,
thus making installation of the grommet more convenient.
Alternative examples not part of the present invention
comprise alternative grommets for generally sealing and
retaining the openings in the base and/or cover of the
FDT that allow passage of the fiber optic cables.
[0021] FIGS. 17-20 illustrate a strain relief device 170
included in certain examples not part of the present in-
vention. The strain relief device 170 is adapted for use
with microstructured optical fibers, as described more
fully below, based upon the ability of such fibers to with-
stand a greater compression without causing excessive
signal loss within the fiber. The strain relief device 170
comprises a body 172 with a generally cylindrical shape
that defines an axis generally aligned with the axis of the
microstructured optical fibers 174 to be strain relieved.
Along the perimeter of the body 172 are provided a plu-
rality of slots 176 adapted to receive the microstructured

optical fibers 174 (and any tubes, cables, or other as-
semblies associated therewith) such that a portion of the
microstructured optical fibers is positioned radially out-
ward of the perimeter of the body. Once the microstruc-
tured optical fibers are positioned within the slots 176 of
the body 172, a compression device 178 is positioned
around the body 172 and the microstructured optical fib-
ers 174 to apply a force upon the microstructured optical
fibers to strain relieve the optical fibers. The body 170
defines a circumferential slot 180 adapted to receive the
compression device 178. The slot 178 defines at least
one shoulder 182 to prevent axial movement of the com-
pression device 178. The compression device 178 of the
illustrated embodiment comprises a wire tie device; how-
ever, further examples not part of the present invention
comprise alternative compression devices to retain
and/or seal the optical fibers to the strain relief device.
As shown in FIG. 17, the FDT 10 or other enclosure into
which the strain relief device 170 is installed may include
a spring clip 184 mounted to a surface (such as the back
wall 14) to selectively retain the strain relief device rela-
tive to the FDT or other enclosure. Further examples not
part of the present invention include alternative devices
for retaining the strain relief device relative to the fiber
optic enclosure.
[0022] Turning now to FIGS. 21-24, the FDT 210 is yet
another example not part of the present invention that
provides selective optical connectivity for connectorized
optical fibers of a distribution cable and connectorized
optical fibers of drop cables. The FDT comprises a base
212 defining a back wall 214 and a sidewall 216 extending
outwardly from the back wall similar to the example of
FIG. 1. The FDT 210 also includes a plurality of adapters
224 joined to the base 212, and includes a distribution
cover 250 between the back wall 214 of the base 212
and the cover 222. The distribution cover 250 is adapted
to provide limited access to the portion of the adapters
224 that receive a connector 226 of the distribution cable.
The distribution cover 250 of some examples not part of
the present invention includes a lock device, such as a
fastener with an uncommon feature, a padlock, or the
like, to allow access under the distribution cover to only
limited individuals, such as technicians working on behalf
of the service provider, thus preventing tampering with
the optical connections by customers, vandals, or others.
[0023] Although not shown in FIGS. 21-24, the FDT
210 includes grommets or similar devices in the openings
218 and 220, and may include a fanout positioned be-
tween the distribution cover and the base to optically con-
nect the optical fiber of the distribution cable with the
portion of the adapters that receive a connector 226 of
the distribution cable. The plurality of adapters 224 of the
FDT 210 are illustrated in a fixed position relative to the
base 212 of the FDT; however, further examples not part
of the present invention may include additional or alter-
native features to allow the plurality of adapters to be
moved as desired.
[0024] Turning now to FIGS. 25-36, an FDT in accord-
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ance with yet another example not part of the present
invention is illustrated. The FDT 310 defines a generally
curved top and front surface (on both the cover 322 and
sidewalls 316 of the base 312). The FDT 310 also in-
cludes a bracket 332 that is selectively movable relative
to the base 312 and to which are joined two pluralities of
adapters 324. The bracket 332 is selectively removable
from the base 312, as shown in FIG. 26, and is selectively
rotatable relative to the base 312, as shown in FIG. 27.
The bracket 332 comprises a polymer or other moder-
ately flexible material to allow sufficient bending, when a
force is exerted upon the bracket by a technician with his
or hand or with a tool or the like, to cause the bracket
332 to become detached at one or more attachment
points. As shown in FIGS. 25-27, the bracket 332 is at-
tached to the base 312 at four points with pins 333a that
are received in openings 333b on protrusions from the
base. Therefore, a technician can detach all four pins
333a to selectively remove the bracket 333, or detach
the two top pins 333a to selective rotate the bracket about
a horizontal axis, or the like. Further examples not part
of the present invention include additional brackets at-
tached/detached by alternative devices that may be re-
moved and/or rotated in alternative directions.
[0025] The two pluralities of adapters 324 each define
axes of the adapters therein, and the FDT 310 of FIG.
25 includes pluralities of adapters 324 that are slightly
angled relative to one another to enable convenient ac-
cess to one or both sides of the adapters. Further exam-
ples not part of the present invention include alternative
numbers of adapters at alternative relative positions
and/or orientations. As shown in FIGS. 28-32, the FDT
310 includes a cover 322 that is generally domed shape.
The cover 322 of FIGS. 31 and 32 comprises a latch
device 323a on each side of the cover generally near the
bottom of the cover to selectively retain the cover relative
the base. The base 312 of an FDT (as shown in FIG. 34)
is adapted to receive the cover 322 of FIGS. 31 and 32
includes an opening 323b for each latch device 323a to
selective receive the latch device and retain the cover
relative to the base.
[0026] Turning now to FIGS. 33 and 34, a top view of
the sidewall 316 of the FDT 310 is provided. As can be
seen, the opening 318 for passage of the distribution ca-
ble (not shown) can include an adapter 319a. The open-
ings 320a for the drop cables may include grommets 360
as shown in FIG. 33. Alternatively, as shown in FIG. 34,
the openings 320b may define one or more slots adapted
to allow passage of two or more drop cables. The slot
defines at least one opened portion 320c sized to allow
passage of the connector of the drop cable, and the slot
further defines other portions 320d and 320e sized to
allow passage of the drop cable alone. Still further ex-
amples not part of the present invention comprise alter-
native openings and structures for providing secure and
convenient passage of the optical fibers and/or cables
into the FDT.
[0027] Referring now to FIGS. 35 and 36, a strain relief

device 370 is provided to strain relieve and seal a distri-
bution cable through an opening 318 within the FDT. The
strain relief device comprises a generally frustoconical
device that includes three ribs 371 along the frustoconical
surface 373. The ribs 371 enable the strain relief device
370 to be better retained within the opening 318 (as com-
pared to similar devices without ribs), and the frustocon-
ical surface 373 enables the strain relief device to be
wedged within the opening to provide a sufficient seal
and/or sufficient strain relief. The strain relief device 370
includes a slit along the axial length of the strain relief
device to provide convenient receipt of the cable within
the strain relief device. Still further examples not part of
the present invention include alternative strain relief de-
vices.
[0028] Turning now to the FDT assembly of FIGS.
37-44, an FDT assembly 400 comprising an FDT 410
having a base 412 and a cover 422 and adapted to re-
ceive a bracket with at least one plurality of adapters,
such as a bracket 332 of FIG. 25. The FDT assembly
400 of FIGS. 37-44 also comprises a mounting plate 415
for selectively mounting the FDT to a generally vertical
surface, such as a wall to provide one non-limiting ex-
ample, in a MDU or within our outside any other type of
building or structure. The mounting plate enables a tech-
nician to conveniently mount the FDT to the generally
vertical surface without the fiber optic cable and/or adapt-
ers getting in the way, which could lead to improper
mounting of the FDT and/or to damage to the fiber optic
components. Still other advantages, such as security
from unauthorized access, are provided by the mounting
plate of the present invention. The mounting plate of the
illustrated embodiment comprises a molded polymer ma-
terial, which includes both thermoplastics and thermo-
sets, and examples of polymer material include, but are
not limited to PVC, polycarbonate, polyethylene, poly-
propylene, acrylic, fluorocarbons, and the like. Still further
embodiments of the present invention include mounting
plates of alternative and/or additional materials.
[0029] The mounting plate 415 comprises a first sur-
face 417 adapted to selectively engage the FDT 410.
The first surface 417 defines a generally planar surface
that is substantially parallel with the back wall of the base
412 of the FDT 410 when the base is selectively retained
by the mounting plate 415. Also, when the mounting plate
415 is selectively mounted to a generally vertical surface
(not shown) the first surface defines a generally vertical
orientation. However, further embodiments of the
present invention may mount to the FDT assembly to
surfaces of any orientation. Futhermore, although all il-
lustrations of the embodiments of FIGS. 37-44 are shown
with the openings facing downward, it should be appre-
ciated that further embodiments of the present invention
include mounting the FDT assembly 400 at any rotational
direction, including, but not limited to, having the open-
ings facing upward, to the side, or at any angle, depend-
ing upon the requirements of the particular location.
[0030] The first surface 417 includes at least one re-
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tention device 419 to enable the FDT 410 to be selectively
retained by the mounting plate 415. The retention device
419 of the illustrated embodiment comprises an aperture
in the first surface 417; however, further embodiments
of the present invention comprise alternative retention
devices including slots, keyholes, hooks, shoulders,
tabs, and the like. The aperture of the retention device
419 of FIGS. 37-44 comprises a first opening 421 and a
second opening 423 contiguous to the first opening. The
second opening 423 is smaller than the first opening. The
first opening 421 is sized to receive an offset protrusion
425 of the base 412 of the FDT 410, and the second
opening 423 is sized to receive only the offsetting portion
427 of the protrusion 425, by sliding the base downward,
relative to the mounting plate, after the protrusion is re-
ceived within the first opening 421. Still further embodi-
ments of the present invention comprise alternative re-
tention devices and/or protrusions for selectively retain-
ing the base and/or FDT to the mounting plate. Turning
again to the first opening 421 of the retention device 419,
the perimeter of the first opening comprises a lead-in
portion 429 to facilitate easier insertion of the protrusion
425 into the first opening and thus the selective retention
of the base of the FDT to the mounting plate. The lead-
in portion 429 of the illustrated embodiment comprises a
chamfer substantially along the perimeter of the first
opening 421; however, further embodiments of the
present invention comprise alternative lead-in portions.
The mounting plate 415 also includes an additional re-
tention device that comprises a locking device 431 that
enables selective locking of the FDT to the mounting
plate. The locking device 431 is adapted to selectively
receive a latch device 433 of the cover 422 to selectively
retain the cover to the mounting plate 415. Further em-
bodiments of the present invention comprise alternative
structures for selectively retaining the cover to the mount-
ing plate.
[0031] The mounting plate 415 also comprises four fas-
tening portions 435 joined to the first surface. The fas-
tening portions 435 enable the mounting plate 415 to be
selectively fastened to the generally vertical surface us-
ing one or more fasteners (not shown) that are passed
through an opening in the fastening portion 435. The fas-
tening portions 435 include surfaces for engaging the
generally vertical surface and include an opening adapt-
ed to allow passage of a fastener that is selectively fas-
tened to the generally vertical surface. The fastener of
the various embodiments of the present invention com-
prise any suitable fastener, including but not limited to
screws, bolts with or without nuts, nails, rivets, and other
fasteners. Still further embodiments include fastening
portions adapted for use with alternative mounting de-
vices such as adhesives, hook and loop systems, mag-
nets, and the like to list a few non-limiting examples. Turn-
ing again to the fastening portions 435 of the illustrated
embodiment, the fastening portions comprise an opening
proximate a top edge, a bottom edge, a right edge and
a left edge of the first surface 417 of the mounting plate

415. Further embodiments of the FDT assembly include
mounting plates with fastening portions at additional
and/or alternative locations of the mounting plate.
[0032] The mounting plate 415 of FIGS. 37-44 is struc-
tured and arranged to prevent dismounting of the mount-
ing plate from the generally vertical wall without prior re-
moval of at least a portion of the FDT from the mounting
plate. The mounting plate 415 is structure and arranged
such that the cover 422 and the base 412 must be re-
moved from the mounting plate in order for the technician
to have access to the fastening portions in order to re-
move the respective fasteners to dismount the mounting
plate. The mounting plate 415 provides an interlock to
the various components of the FDT assembly 400. More
specifically, in order for the mounting plate 415 to be dis-
mounted, the base 412 must be removed by sliding the
base upward and outward to disengage the protrusions
425 from the retention devices 419. When the cover 422
is selectively joined to the base 412, the latch device 433
is selectively received in the locking device 431 such that
the base 412 may not be slid upward to disengage the
protrusions 425 from the retention device. A technician
may join the cover 422 to the base 412 with a locking
fastener (not shown) that is threaded into a receptacle
441 on the base 412. The locking fastener is a hex-head
bolt of the type commonly used by technicians to securely
lock fiber optic closures to prevent unauthorized tamper-
ing with the closures. Further embodiments of the present
invention include alternative locking fasteners, including,
but not limited to bolts with heads having more or less
sides than six. The locking fastener therefore allows only
authorized technicians the ability to remove the cover
from the base, thus allowing the base to be removed from
the mounting plate, and then allowing the mounting plate
to be removed from the generally vertical surface. There-
fore, the FDT assembly of the present invention provides
secure mounting of the FDT.
[0033] As discussed above with respect to similar em-
bodiments of the present invention, the cover 422 in-
cludes openings 423a on each side of the cover generally
near the bottom of the cover to selectively retain the cover
relative the base 412. The base 412 is adapted to receive
the cover 422 includes latch devices 423b for selective
receipt within the respective opening 423a to retain the
cover relative to the base. Still further embodiments of
the present invention comprise alternative devices for
selectively retaining the cover relative to the base. The
base 412 also includes openings 420 and 418 for pas-
sage of the drop cables and/or distribution cable similar
to the embodiments of the present invention described
above. Furthermore, the base 412 includes a sleeve 443
for the passage of the distribution cable that accommo-
dates a heat shrink to seal and/or protect the passage of
the distribution cable into the FDT.
[0034] Additional embodiments of the present inven-
tion comprise methods for selectively mounting an FDT
assembly 400 to a generally vertical wall. The mounting
plate 415 is mounted to the generally vertical surface
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using fasteners or the like. The base 412 is then retained
to the mounting plate by inserting the protrusions 425
into the retention devices 419. Next, the cover 422 is
joined to the base by the latch devices 423a and is joined
to the mounting plate 415 with the latch device 433. Fi-
nally, a locking fastener 441 is threaded through the cover
422 into a receptacle 443 on the base 412. Therefore,
the mounting plate 415 is prevented from selective dis-
mounting without prior removal of both the cover 422 and
the base 412. Still further embodiments of the present
invention comprise alternative methods for installing (and
reverse methods for uninstalling) the FDT assemblies of
the respective embodiments of the present invention.
[0035] Various examples not part of the present inven-
tion are adapted to include bend performance optical fib-
ers. One example not part of the present invention of
bend performance optical fiber is a microstructured op-
tical fiber having a core region and a cladding region sur-
rounding the core region, the cladding region comprising
an annular hole-containing region comprised of non-pe-
riodically disposed holes such that the optical fiber is ca-
pable of single mode transmission at one or more wave-
lengths in one or more operating wavelength ranges. The
core region and cladding region provide improved bend
resistance, and single mode operation at wavelengths
preferably greater than or equal to 1500 nm, in some
embodiments also greater than about 1310 nm, in other
embodiments also greater than 1260 nm. The optical fib-
ers provide a mode field at a wavelength of 1310 nm
preferably greater than 8.0 microns, more preferably be-
tween about 8.0 and 10.0 microns. In preferred embod-
iments, optical fiber disclosed herein is thus single-mode
transmission optical fiber.
[0036] In some examples not part of the present inven-
tion, the microstructured optical fibers disclosed herein
comprises a core region disposed about a longitudinal
centerline and a cladding region surrounding the core
region, the cladding region comprising an annular hole-
containing region comprised of non-periodically dis-
posed holes, wherein the annular hole-containing region
has a maximum radial width of less than 12 microns, the
annular hole-containing region has a regional void area
percent of less than about 30 percent, and the non-peri-
odically disposed holes have a mean diameter of less
than 1550 nm.
[0037] By "non-periodically disposed" or "non-periodic
distribution", it is meant that when one takes a cross-
section (such as a cross-section perpendicular to the lon-
gitudinal axis) of the optical fiber, the non-periodically
disposed holes are randomly or non-periodically distrib-
uted across a portion of the fiber. Similar cross sections
taken at different points along the length of the fiber will
reveal different cross-sectional hole patterns, i.e., vari-
ous cross-sections will have different hole patterns,
wherein the distributions of holes and sizes of holes do
not match. That is, the holes are non-periodic, i.e., they
are not periodically disposed within the fiber structure.
These holes are stretched (elongated) along the length

(i.e. in a direction generally parallel to the longitudinal
axis) of the optical fiber, but do not extend the entire
length of the entire fiber for typical lengths of transmission
fiber.
[0038] For a variety of applications, it is desirable for
the holes to be formed such that greater than about 95%
of and preferably all of the holes exhibit a mean hole size
in the cladding for the optical fiber which is less than 1550
nm, more preferably less than 775 nm, most preferably
less than 390 nm. Likewise, it is preferable that the max-
imum diameter of the holes in the fiber be less than 7000
nm, more preferably less than 2000 nm, and even more
preferably less than 1550 nm, and most preferably less
than 775 nm. In some examples not part of the present
invention, the fibers disclosed herein have fewer than
5000 holes, in some embodiments also fewer than 1000
holes, and in other examples not part of the present in-
vention the total number of holes is fewer than 500 holes
in a given optical fiber perpendicular cross-section. Of
course, the most preferred fibers will exhibit combina-
tions of these characteristics. Thus, for example, one par-
ticularly preferred example not part of the present inven-
tion of optical fiber would exhibit fewer than 200 holes in
the optical fiber, the holes having a maximum diameter
less than 1550 nm and a mean diameter less than 775
nm, although useful and bend resistant optical fibers can
be achieved using larger and greater numbers of holes.
The hole number, mean diameter, max diameter, and
total void area percent of holes can all be calculated with
the help of a scanning electron microscope at a magni-
fication of about 800X and image analysis software, such
as ImagePro, which is available from Media Cybernetics,
Inc. of Silver Spring, Maryland, USA.
[0039] The optical fibers disclosed herein may or may
not include germania or fluorine to also adjust the refrac-
tive index of the core and or cladding of the optical fiber,
but these dopants can also be avoided in the intermediate
annular region and instead, the holes (in combination
with any gas or gases that may be disposed within the
holes) can be used to adjust the manner in which light is
guided down the core of the fiber. The hole-containing
region may consist of undoped (pure) silica, thereby com-
pletely avoiding the use of any dopants in the hole-con-
taining region, to achieve a decreased refractive index,
or the hole-containing region may comprise doped silica,
e.g. fluorine-doped silica having a plurality of holes.
[0040] In one set of examples not part of the present
invention, the core region includes doped silica to provide
a positive refractive index relative to pure silica, e.g. ger-
mania doped silica. The core region is preferably hole-
free. In some examples not part of the present invention,
the core region comprises a single core segment having
a positive maximum refractive index relative to pure silica
Δ1 in %, and the single core segment extends from the
centerline to a radius R1. In one set of embodiments,
0.30% < Δ1 < 0.40%, and 3.0 mm < R1 < 5.0 mm. In some
examples not part of the present invention, the single
core segment has a refractive index profile with an alpha
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shape, where alpha is 6 or more, and in some embodi-
ments alpha is 8 or more. In some examples not part of
the present invention, the inner annular hole-free region
extends from the core region to a radius R2, wherein the
inner annular hole-free region has a radial width W12,
equal to R2 - R1, and W12 is greater than 1 mm. Radius
R2 is preferably greater than 5 mm, more preferably
greater than 6 mm. The intermediate annular hole-con-
taining region extends radially outward from R2 to radius
R3 and has a radial width W23, equal to R3 - R2. The
outer annular region 186 extends radially outward from
R3 to radius R4. Radius R4 is the outermost radius of
the silica portion of the optical fiber. One or more coatings
may be applied to the external surface of the silica portion
of the optical fiber, starting at R4, the outermost diameter
or outermost periphery of the glass part of the fiber. The
core region and the cladding region are preferably com-
prised of silica. The core region is preferably silica doped
with one or more dopants. Preferably, the core region is
hole-free. The hole-containing region has an inner radius
R2 which is not more than 20 mm. In some embodiments,
R2 is not less than 10 mm and not greater than 20 mm.
In other embodiments, R2 is not less than 10 mm and not
greater than 18 mm. In other embodiments, R2 is not less
than 10 mm and not greater than 14 mm. Again, while not
being limited to any particular width, the hole-containing
region has a radial width W23 which is not less than 0.5
mm. In some examples not part of the present invention,
W23 is not less than 0.5 mm and not greater than 20 mm.
In other examples not part of the present invention, W23
is not less than 2 mm and not greater than 12 mm. In other
examples not part of the present invention, W23 is not
less than 2 mm and not greater than 10 mm.
[0041] Such fiber can be made to exhibit a fiber cutoff
of less than 1400 nm, more preferably less than 1310
nm, a 20 mm macrobend induced loss at 1550 nm of less
than 1 dB/turn, preferably less than 0.5 dB/turn, even
more preferably less than 0.1 dB/turn, still more prefer-
ably less than 0.05 dB/turn, yet more preferably less than
0.03 dB/turn, and even still more preferably less than
0.02 dB/turn, a 12 mm macrobend induced loss at 1550
nm of less than 5 dB/turn, preferably less than 1 dB/turn,
more preferably less than 0.5 dB/turn, even more pref-
erably less than 0.2 dB/turn, still more preferably less
than 0.01 dB/turn, still even more preferably less than
0.05 dB/turn, and a 8 mm macrobend induced loss at
1550 nm of less than 5 dB/turn, preferably less than 1
dB/turn, more preferably less than 0.5 dB/turn, and even
more preferably less than 0.2 dB-turn, and still even more
preferably less than 0.1 dB/turn.
[0042] The fiber of some examples not part of the
present invention comprises a core region that is sur-
rounded by a cladding region that comprises randomly
disposed voids which are contained within an annular
region spaced from the core and positioned to be effec-
tive to guide light along the core region. Other optical
fibers and microstructured fibers may be used in the
present invention. Additional features of the microstruc-

tured optical fibers of additional examples not part of the
present invention are described more fully in pending
U.S. patent application 20070104437 filed October 18,
2006, and assigned to Coming Incorporated.
[0043] Still further examples not part of the present in-
vention comprise fiber optic cables comprising bend re-
sistant multimode optical fibers which comprise a graded-
index core region and a cladding region surrounding and
directly adjacent to the core region, the cladding region
comprising a depressed-index annular portion compris-
ing a depressed relative refractive index, relative to an-
other portion of the cladding (which preferably is silica
which is not doped with an index of refraction altering
dopant such as germania or fluorine). Preferably, the re-
fractive index profile of the core has a parabolic shape.
The depressed-index annular portion may comprise
glass comprising a plurality of holes, fluorine-doped
glass, or fluorine-doped glass comprising a plurality of
holes. The depressed index region can be adjacent to or
spaced apart from the core region.
[0044] In some examples not part of the present inven-
tion that comprise a cladding with holes, the holes can
be non-periodically disposed in the depressed-index an-
nular portion. By "non-periodically disposed" or "non-pe-
riodic distribution", we mean that when viewed in cross
section (such as a cross section perpendicular to the lon-
gitudinal axis) of the optical fiber, the non-periodically
disposed holes are randomly or non-periodically distrib-
uted across the hole containing region. Cross sections
taken at different points along the length of the fiber will
reveal different cross-sectional hole patterns, i.e., vari-
ous cross sections will have different hole patterns,
wherein the distributions of holes and sizes of holes do
not match. That is, the voids or holes are non-periodic,
i.e., they are not periodically located within the fiber struc-
ture. These holes are stretched (elongated) along the
length (i.e. parallel to the longitudinal axis) of the optical
fiber, but do not extend the entire length of the entire fiber
for typical lengths of transmission fiber.
[0045] The multimode optical fiber disclosed herein ex-
hibits very low bend induced attenuation, in particular
very low macrobending. In some examples not part of
the present invention, high bandwidth is provided by low
maximum relative refractive index in the core, and low
bend losses are also provided. In some examples not
part of the present invention, the core radius is large (e.g.
greater than 20 mm), the core refractive index is low (e.g.
less than 1.0%), and the bend losses are low. Preferably,
the multimode optical fiber disclosed herein exhibits a
spectral attenuation of less than 3 dB/km at 850 nm.
[0046] The numerical aperture (NA) of the optical fiber
is preferably greater than the NA of the optical source
directing signals into the fiber; for example, the NA of the
optical fiber is preferably greater than the NA of a VCSEL
source. The bandwidth of the multimode optical fiber var-
ies inversely with the square of Δ1MAx. For example, a
multimode optical fiber with Δ1MAX of 0.5% can yield a
bandwidth 16 times greater than an otherwise identical
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multimode optical fiber except having a core with Δ1MAx
of 2.0%.
[0047] In some examples not part of the present inven-
tion, the core extends radially outwardly from the center-
line to a radius R1, wherein 12.5 ≤ R1 ≤ 40 microns. In
some examples not part of the present invention, 25 ≤
R1 ≤ 32.5 microns, and in some of these examples, R1
is greater than or equal to about 25 microns and less
than or equal to about 31.25 microns. The core preferably
has a maximum relative refractive index, less than or
equal to 1.0%. In other examples not part of the present
invention, the core has a maximum relative refractive in-
dex, less than or equal to 0.5%. Such multimode fibers
preferably exhibit a 1 turn 10 mm diameter mandrel at-
tenuation increase of no more than 1.0 dB, preferably no
more than 0.5 dB, more preferably no more than 0.25
dB, even more preferably no more than 0.1 dB, and still
more preferably no more than 0.05 dB, at all wavelengths
between 800 and 1400 nm.
[0048] If non-periodically disposed holes or voids are
employed in the depressed index annular region, it is
desirable for the holes to be formed such that greater
than 95% of and preferably all of the holes exhibit a mean
hole size in the cladding for the optical fiber which is less
than 1550 nm, more preferably less than 775 nm, most
preferably less than about 390 nm. Likewise, it is prefer-
able that the maximum diameter of the holes in the fiber
be less than 7000 nm, more preferably less than 2000
nm, and even more preferably less than 1550 nm, and
most preferably less than 775 nm. In some examples not
part of the present invention, the fibers disclosed herein
have fewer than 5000 holes, in some examples not part
of the present invention also fewer than 1000 holes, and
in other examples not part of the present invention the
total number of holes is fewer than 500 holes in a given
optical fiber perpendicular cross-section. Of course, the
most preferred fibers will exhibit combinations of these
characteristics. Thus, for example, one particularly pre-
ferred example not part of the present invention of optical
fiber would exhibit fewer than 200 holes in the optical
fiber, the holes having a maximum diameter less than
1550 nm and a mean diameter less than 775 nm, al-
though useful and bend resistant optical fibers can be
achieved using larger and greater numbers of holes. The
hole number, mean diameter, max diameter, and total
void area percent of holes can all be calculated with the
help of a scanning electron microscope at a magnification
of about 800X and image analysis software, such as Im-
agePro, which is available from Media Cybernetics, Inc.
of Silver Spring, Maryland, USA.
[0049] The optical fiber disclosed herein may or may
not include germania or fluorine to also adjust the refrac-
tive index of the core and or cladding of the optical fiber,
but these dopants can also be avoided in the intermediate
annular region and instead, the holes (in combination
with any gas or gases that may be disposed within the
holes) can be used to adjust the manner in which light is
guided down the core of the fiber. The hole-containing

region may consist of undoped (pure) silica, thereby com-
pletely avoiding the use of any dopants in the hole-con-
taining region, to achieve a decreased refractive index,
or the hole-containing region may comprise doped silica,
e.g. fluorine-doped silica having a plurality of holes.
[0050] FIG. 45 shows a schematic representation of
the refractive index profile of a cross-section of the glass
portion of an example not part of the present invention
of a multimode optical fiber comprising a glass core 520
and a glass cladding 500, the cladding comprising an
inner annular portion 530, a depressed-index annular
portion 550, and an outer annular portion 560. In the ex-
ample illustrated in FIG. 45, the outer annular portion 560
has a substantially constant refractive index profile, as
shown in FIG. 45 with a constant Δ4(r); in some of these
embodiments, Δ4(r) = 0%. The "relative refractive index
percent" is defined as Δ% = 100 x (ni

2-nREF
2)/2ni

2. The
relative refractive index percent is measured at 850 nm
unless otherwise specified. In the example illustrated in
FIG. 45, the reference index nREF is the refractive index
of inner annular portion 530. The core 520 is surrounded
by and in direct contact with the inner annular portion
530, which has a substantially constant refractive index
profile Δ2(r). The inner annular portion 530 is surrounded
by and in direct contact with the depressed-index annular
portion 550 having refractive index profile Δ3, and the
depressed-index annular portion 550 is surrounded by
and in direct contact with the outer annular portion 560,
which has a substantially constant refractive index profile
Δ4(r).
[0051] The core 520 has an entirely positive refractive
index profile, where Δ1(r) > 0%. In some examples not
part of the present invention, the inner annular portion
530 has a relative refractive index profile Δ2(r) having a
maximum absolute magnitude less than 0.05%, and
Δ2MAX < 0.05% and Δ2MIN > -0.05%, and the depressed-
index annular portion 550 begins where the relative re-
fractive index of the cladding first reaches a value of less
than -0.05%, going radially outwardly from the centerline.
In some examples not part of the present invention, the
outer annular portion 60 has a relative refractive index
profile Δ4(r) having a maximum absolute magnitude less
than 0.05%, and Δ4mAx < 0.05% and Δ4MIN > -0.05%,
and the depressed-index annular portion 550 ends where
the relative refractive index of the cladding first reaches
a value of greater than -0.05%, going radially outwardly
from the radius where Δ3MIN is found. In some examples
not part of the present invention, the inner annular portion
530 comprises pure silica. In some examples not part of
the present invention, the outer annular portion 560 com-
prises pure silica. In some embodiments, the depressed-
index annular portion 550 comprises pure silica compris-
ing with a plurality of holes. Preferably, the minimum rel-
ative refractive index, or average effective relative refrac-
tive index, such as taking into account the presence of
any holes, of the depressed-index annular portion 550 is
preferably less than -0.1%. The holes can contain one
or more gases, such as argon, nitrogen, or oxygen, or
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the holes can contain a vacuum with substantially no gas;
regardless of the presence or absence of any gas, the
refractive index in the annular portion 550 is lowered due
to the presence of the holes. The holes can be randomly
or non-periodically disposed in the annular portion 550
of the cladding 500, and in other examples not part of
the present invention, the holes are disposed periodically
in the annular portion 550. In some examples not part of
the present invention, the plurality of holes comprises a
plurality of non-periodically disposed holes and a plurality
of periodically disposed holes. Alternatively, or in addi-
tion, the depressed index in annular portion 550 can also
be provided by downdoping the annular portion 550 (such
as with fluorine) or updoping one or more portions of the
cladding and/or the core, wherein the depressed-index
annular portion 550 is, for example, pure silica or silica
which is not doped as heavily as the inner annular portion
530.
[0052] Preferably, the inner annular portion 530 has a
radial width of greater than 4 microns. In some examples
not part of the present invention, the minimum relative
refractive index of the depressed-index annular portion
550, Δ3MIN, is less than -0.10%; in other examples not
part of the present invention, Δ3MIN is less than -0.20%;
in still other examples, not part of the present invention,
Δ3MIN is less than -0.30%; in yet other embodiments,
Δ3MIN is less than -0.40%.
[0053] Δ1MAX is preferably less than or equal to 2.0%,
more preferably less than or equal to 1.0%, even more
preferably less than 1.0%, and still more preferably less
than or equal to 0.8%; in some examples not part of the
present invention, Δ1MAX is greater than or equal to 0.4%
and less than or equal to 1.0%, and in other examples
not part of the present invention, Δ1MAX is greater than
or equal to 0.5% and less than or equal to 0.75%.
[0054] The numerical aperture (NA) of the optical fiber
is preferably greater than the NA of the optical source
directing signals into the fiber; for example, the NA of the
optical fiber is preferably greater than the NA of a VCSEL
source. The bandwidth of the multimode optical fiber var-
ies inversely with the square of Δ1MAX. For example, a
multimode optical fiber with Δ1MAX of 0.5% can yield a
bandwidth 16 times greater than an otherwise identical
multimode optical fiber except having a core with Δ1MAX
of 2.0%.
[0055] In some examples not part of the present inven-
tion, the core outer radius, R1, is preferably not less than
12.5 mm and not more than 40 mm, i.e. the core diameter
is between about 25 and 80 mm. In other examples not
part of the present invention, R1 > 20 microns; in still
other examples not part of the present invention, R1 >
22 microns; in yet other examples not part of the present
invention, R1 > 24 microns.
[0056] Many modifications and other embodiments of
the invention set forth herein will come to mind to one
skilled in the art to which the invention pertains having
the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it

is to be understood that the invention is not to be limited
to the specific embodiments disclosed and that modifi-
cations and other embodiments are intended to be in-
cluded within the scope of the appended claims. It is in-
tended that the present invention cover the modifications
and variations of this invention provided they come within
the scope of the appended claims. Although specific
terms are employed herein, they are used in a generic
and descriptive sense only and not for purposes of limi-
tation.

Claims

1. A fiber drop terminal assembly (400) comprising a
fiber drop terminal (410) and a mounting plate (415)
adapted for use with the fiber drop terminal (410),
wherein the mounting plate (415) has a first surface
(417), said first surface (417) adapted to selectively
engage the fiber drop terminal (410), is selectively
mountable to a generally vertical surface and is
adapted to selectively receive the fiber drop terminal
(410) with the fiber drop terminal (410) being used
in a fiber optic network to selectively optically con-
nect at least one connectorized optical fiber of a dis-
tribution cable to a connectorized optical fiber of at
least one drop cable, wherein the fiber drop terminal
(410) comprises:

a base (412) defining a back wall and at least
one sidewall extending outwardly from the back
wall, wherein the base (412) defines at least one
opening for passage of the distribution cable and
the drop cable through at least one of the back
wall and sidewall;
a cover (422) adapted to selectively connect to
the base (412);
at least one plurality of adapters joined to at least
one of the base (412) and the cover (422),
wherein the adapters are adapted to receive a
connector of the distribution cable and a con-
nector of the drop cable to optically connect the
connectorized optical fiber of the distribution ca-
ble to the connectorized optical fiber of the drop
cable, wherein the mounting plate (415) is
adapted to selectively receive the base (412) of
the fiber drop terminal (410),
wherein the fiber drop terminal (410) comprises
a locking fastener allowing only authorized tech-
nicians the ability to remove the cover (422) from
the base (412),
wherein the first surface (417) includes at least
one retention device (419) to enable the fiber
drop terminal (410) to be selectively retained by
the mounting plate (415) and at least one fas-
tening portion joined to the first surface, wherein
the fastening portion enables the mounting plate
(415) to be selectively fastened to the generally
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vertical surface, and
wherein the mounting plate (415) is structured
and arranged to prevent dismounting of the
mounting plate (415) without prior removal of at
least a portion of the fiber drop terminal (410)
from the mounting plate (415), the cover (422)
being selectively retained to the mounting plate
(415), and of the base (412) from the mounting
plate (415) without prior disconnection of the
cover (422) from the base (412),
characterized in that
the retention device (419) comprises an aper-
ture with a first opening and a second opening
contiguous thereto, wherein the second opening
is smaller than the first opening.

2. The fiber drop terminal assembly according to claim
1, further characterized in that the base (412) com-
prises at least one latch device (433) adapted to se-
lectively retain the cover relative the base (412) or
the cover (422) comprises at least one latch device
(433) to selectively retain the cover (422) to the base
(412).

3. The mounting plate according to claim 1 or 2, further
characterized in that the locking device (431) is
adapted to selectively receive a latch device of the
cover (422) to selectively retained the cover (422) to
the mounting plate (415).

Patentansprüche

1. Faser-Drop-Anschluss-Baugruppe (400), die einen
Faser-Drop-Anschluss (410) und eine Montageplat-
te (415), die zur Verwendung mit dem Faser-Drop-
Anschluss (410) eingerichtet ist, umfasst, wobei die
Montageplatte (415) eine erste Oberfläche (417)
aufweist, wobei die erste Oberfläche (417), die dazu
eingerichtet ist, selektiv mit dem Faser-Drop-An-
schluss (410) im Eingriff zu stehen, selektiv an eine
allgemein vertikale Oberfläche montierbar ist und
dazu eingerichtet ist, den Faser-Drop-Anschluss
(410) selektiv zu empfangen, wobei der Faser-Drop-
Anschluss (410) in einem Faseroptiknetz verwendet
wird, um wenigstens eine mit einem Verbinder ver-
sehene Lichtleiterfaser eines Verteilerkabels selek-
tiv optisch mit einer mit einem Verbinder versehen
Lichtleiterfaser wenigstens eines Drop-Kabels zu
verbinden, wobei der Faser-Drop-Anschluss (410)
Folgendes umfasst:

eine Basis (412), die eine Rückwand und we-
nigstens eine Seitenwand, die sich von der
Rückwand nach außen erstreckt, definiert, wo-
bei die Basis (412) wenigstens eine Öffnung für
eine Durchführung des Verteilerkabels und des
Drop-Kabels durch die Rückwand und/oder die

Seitenwand definiert;
eine Abdeckung (422), die dazu eingerichtet ist,
selektiv mit der Basis (412) verbunden zu wer-
den;
wenigstens eine Mehrzahl von Adaptern, die mit
der Basis (412) und/oder der Abdeckung (422)
verbunden sind, wobei die Adapter dazu einge-
richtet sind, einen Verbinder des Verteilerkabels
und einen Verbinder des Drop-Kabels zu emp-
fangen, um die mit einem Verbinder versehene
Lichtleiterfaser des Verteilerkabels optisch mit
der mit einem Verbinder versehenen Lichtleiter-
faser des Drop-Kabels zu verbinden, wobei die
Montageplatte (415) dazu eingerichtet ist, die
Basis (412) des Faser-Drop-Anschlusses (410)
selektiv zu empfangen,
wobei der Faser-Drop-Anschluss (410) ein ab-
schließendes Befestigungselement umfasst,
das nur autorisierten Technikern die Fähigkeit,
die Abdeckung (422) von der Basis (412) zu ent-
fernen, ermöglicht,
wobei die erste Oberfläche (417) wenigstens ei-
ne Haltevorrichtung (419), um zu ermöglichen,
dass der Faser-Drop-Anschluss (410) selektiv
durch die Montageplatte (415) gehalten wird,
und wenigstens einen Befestigungselementteil
beinhaltet, der mit der ersten Oberfläche ver-
bunden ist, wobei der Befestigungselementteil
ermöglicht, dass die Montageplatte (415) selek-
tiv an der allgemein vertikalen Oberfläche be-
festigt wird, und
wobei die Montageplatte (415) strukturiert und
dazu eingerichtet ist, eine Demontage der Mon-
tageplatte (415) ohne vorherige Entfernung von
wenigstens einem Teil des Faser-Drop-An-
schlusses (410) von der Montageplatte (415),
wobei die Abdeckung (422) selektiv an der Mon-
tageplatte (415) gehalten wird, und der Basis
(412) von der Montageplatte (415) ohne vorhe-
rige Trennung der Abdeckung (422) von der Ba-
sis (412) zu verhindern,
dadurch gekennzeichnet, dass
die Haltevorrichtung (419) eine Apertur mit einer
ersten Öffnung und einer an diese angrenzen-
den zweiten Öffnung umfasst, wobei die zweite
Öffnung kleiner als die erste Öffnung ist.

2. Faser-Drop-Anschluss-Baugruppe nach Anspruch
1, ferner dadurch gekennzeichnet, dass die Basis
(412) wenigstens eine Einrastvorrichtung (433) um-
fasst, die dazu eingerichtet ist, die Abdeckung relativ
zu der Basis (412) selektiv zu halten, oder die Ab-
deckung (422) wenigstens eine Einrastvorrichtung
(433) umfasst, um die Abdeckung (422) selektiv an
der Basis (412) zu halten.

3. Montageplatte nach Anspruch 1 oder 2, ferner da-
durch gekennzeichnet, dass die Verschlussvor-
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richtung (431) dazu eingerichtet ist, eine Einrastvor-
richtung der Abdeckung (422) selektiv zu empfan-
gen, um die Abdeckung (422) selektiv an der Mon-
tageplatte (415) zu halten.

Revendications

1. Ensemble borne de connexion de fibres (400) com-
prenant une borne de connexion de fibres (410) et
une plaque de montage (415) adaptée pour être uti-
lisée avec la borne de connexion de fibres (410), la
plaque de montage (415) ayant une première surfa-
ce (417), ladite première surface (417), adaptée pour
entrer sélectivement en prise avec la borne de con-
nexion de fibres (410), pouvant être montée sélec-
tivement sur une surface généralement verticale et
étant adaptée pour recevoir sélectivement la borne
de connexion de fibres (410), la borne de connexion
de fibres (410) étant utilisée dans un réseau de fibres
optiques pour connecter optiquement de façon sé-
lective au moins une fibre optique connectorisée
d’un câble de distribution à une fibre optique con-
nectorisée d’au moins un branchement d’abonné, la
borne de connexion de fibres (410) comprenant :

une base (412) définissant une paroi arrière et
au moins une paroi latérale s’étendant vers l’ex-
térieur depuis la paroi arrière, la base (412) dé-
finissant au moins une ouverture pour le passa-
ge du câble de distribution et du branchement
d’abonné à travers la paroi arrière et/ou la paroi
latérale ;
un couvercle (422) adapté pour se raccorder sé-
lectivement à la base (412) ;
au moins une pluralité d’adaptateurs reliés à la
base (412) et/ou au couvercle (422), les adap-
tateurs étant adaptés pour recevoir un connec-
teur du câble de distribution et un connecteur
du branchement d’abonné pour connecter opti-
quement la fibre optique connectorisée du câble
de distribution à la fibre optique connectorisée
du branchement d’abonné, la plaque de monta-
ge (415) étant adaptée pour recevoir sélective-
ment la base (412) de la borne de connexion de
fibres (410),
la borne de connexion de fibres (410) compre-
nant une attache de verrouillage offrant unique-
ment à des techniciens autorisés la capacité de
retirer le couvercle (422) de la base (412),
la première surface (417) comportant au moins
un dispositif de retenue (419) pour permettre à
la borne de connexion de fibres (410) d’être sé-
lectivement retenue par la plaque de montage
(415) et au moins une partie de fixation reliée à
la première surface, la partie de fixation permet-
tant à la plaque de montage (415) d’être sélec-
tivement fixée à la surface généralement verti-

cale, et
la plaque de montage (415) étant structurée et
agencée pour empêcher le démontage de la pla-
que de montage (415) sans retrait préalable d’au
moins une partie de la borne de connexion de
fibres (410) de la plaque de montage (415), le
couvercle (422) étant sélectivement retenu à la
plaque de montage (415), et de la base (412)
de la plaque de montage (415) sans désolidari-
sation préalable du couvercle (422) de la base
(412),
caractérisé en ce que
le dispositif de retenue (419) comprend un ori-
fice avec une première ouverture et une deuxiè-
me ouverture contiguë à celle-ci, la deuxième
ouverture étant plus petite que la première
ouverture.

2. Ensemble borne de connexion de fibres selon la re-
vendication 1, caractérisé en outre en ce que la
base (412) comprend au moins un dispositif d’en-
clenchement (433) adapté pour retenir sélective-
ment le couvercle par rapport à la base (412) ou bien
le couvercle (422) comprend au moins un dispositif
d’enclenchement (433) pour retenir sélectivement le
couvercle (422) à la base (412) .

3. Ensemble borne de connexion de fibres selon la re-
vendication 1 ou 2, caractérisé en outre en ce que
le dispositif de verrouillage (431) est adapté pour
recevoir sélectivement un dispositif d’enclenche-
ment du couvercle (422) pour retenir sélectivement
le couvercle (422) à la plaque de montage (415).
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