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(57) Abstract: There is provided fiber drop terminal ("FDT") (10) as
semblies for providing selective connections between optical fibers of 
distribution cables and optical fibers of drop cables, such as in multi
ple dwelling units. The FDT assemblies include a base (12,712) and a 
cover (22,722) that define a tongue (678) and groove (670) that selec
tively engage to seal the base and cover. The FDT assemblies also in
clude a mounting plate (715) for mounting of the base (712) and cover 
(722), as well as a mounting plate extension (716) for mounting of a 
skirt (718). The skirt provides slack storage for drop cables exiting the 
IDT. The components of the FDT assembly are selectively interlock
able to prevent unauthorized access to the interior cavity of the base 
and cover and to the slack storage area of the skirt.



WO 2009/032086 A3 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIM

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).

Published:
— with international search report
— before the expiration of the time limit for amending the 

claims and to be republished in the event of receipt of 
amendments

(88) Date of publication of the international search report:
4 June 2009



WO 2009/032086 PCT/US2008/010024

FIBER OPTIC TERMINAL ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority pursuant to 35 U.S.C.

119(e) to U.S. Provisional Application, Serial No. 60/967,559, filed 

September 5, 2007.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention is related to fiber drop terminals, and more 

particularly, to fiber drop terminal assemblies including a sealing cover and/or 

skirt.

Description of Related Art

[0003] To provide improved performance to subscribers, 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 FTTx), such fiber 

optic networks are providing the optical signals from distribution cables 

through local convergence points (“LCPs”) to fiber optic cables, such as drop 

cables, that are run directly or indirectly to the subscribers’ premises. Such 

optical connectivity is increasingly being provided to multiple dwelling units 

(“MDUs”) in part because of the relatively large density of subscribers located 

in an MDU.

[0004] 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
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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 connected to the distribution cable.

[0005] 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 vertically in the MDU) and the plenum cables (generally oriented 

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. 

[0006] 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. Furthermore, a need exists for FDTs that are conveniently and securely mounted 

to wall or other vertical surfaces. A need also exists for FDTs and other fiber optic 

terminals that additionally pass the wind-driven-rain sealing requirements known in the art. 

A still further need exits for terminals that provide slack storage for fiber optic cables, such 

as the drop cables.

BRIEF SUMMARY OF THE INVENTION 

[0007] According to the present invention there is provided a fiber optic terminal 

comprising a base and a cover, wherein the cover is selectively removable from the base to 

provide access to an interior cavity adapted to receive at least one fiber optic cable, the 

fiber optic terminal comprising:

a groove defined on at least one of the base and the cover, wherein the groove is 

generally defined by an inner lip and an outer lip separated by a surface, wherein the inner 

lip extends from the surface at least twice a distance as the outer lip extends from the
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surface; and

a tongue defined on the other of the base and the cover, wherein the tongue is 

adapted to be selectively sealingly engaged with the inner lip and the outer lip of the 

groove,

wherein a point of contact between the tongue and the inner lip is at least twice a 

distance from the surface as a point of contact between the tongue and the outer lip.

[0008] The invention also provides a fiber optic terminal comprising a base and a cover, 

wherein the cover is selectively removable from the base to provide access to an interior 

cavity adapted to receive at least one fiber optic cable, the fiber optic terminal comprising:

a groove defined on at least one of the base and the cover, wherein the groove is 

generally defined by an inner lip and an outer lip separated by a surface; and

a tongue defined on the other of the base and the cover, wherein the tongue is 

adapted to be selectively sealingly engaged with at least the inner lip of the groove, 

wherein the inner lip defining the groove extends from the surface a distance sufficient to 

enable the inner lip to deform when the tongue selectively sealingly engaged with at least 

the inner lip of the groove to thereby form a seal between the base and the cover.

[0009] Further embodiments may include additional fiber optic terminals and fiber drop 

terminal (“FDT”) assemblies with sealing interfaces and skirts of the type described above, 

and still further embodiments provide mounting plates and mounting plate extensions for 

use in various applications. Therefore, the present invention satisfies the various needs 

described above, including but not limited to, providing a sealed terminal that provides 

slack storage for drop cables.

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 first embodiment of the present invention, illustrating the cover selectively removed from 

the base;
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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 distribution cables and 

48 drop cables;

FIG. 3 is a perspective view of the four pluralities of adapters of the 

FDT of FIG.l, 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.l, illustrating a first plurality 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.l, 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.l, 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.l, illustrating the horizontal hinge of the three 

pluralities of adapters 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;
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FIG. 12 is a perspective view of an FDT in accordance with a second 

embodiment 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 downward 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 embodiments 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 in accordance with one embodiment of the 

present invention, 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 device;

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;
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FIG. 21 is a front schematic view of an FDT in accordance with a third 

embodiment 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 distribution 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 position, thus allowing access to the portion of 

the adapters 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 passage 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 accordance with a fourth 

embodiment of the present invention, illustrating two pluralities of adapters 

joined to a bracket that is selectively removable 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 relative 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;
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 embodiment 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 embodiment of FIG. 25, illustrating one opening for passage of 

the distribution cable and plurality of openings for passage of the drop cables;

Attorney Docket: HI07-090 PCT
6 of 40
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FIG. 34 is a top schematic view of the sidewall of the base of an FDT 

similar to the embodiment 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 passage 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 frustoconical shape and 

the three ribs along the frustoconical surface to provide improved strain relief 

for the distribution cable;

FIG. 36 is a perspective view of the strain relief device 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 

yet another 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 assembly;

FIG. 39 is a rear perspective view of the mounting plate and base of 

the FDT assembly of FIG. 37, illustrating 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, illustrating the base in a second inserted 

position relative to the mounting plate;

FIG. 41 is a side perspective view of the FDT assembly 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 perspective view of the assembled FDT assembly of 

FIG. 37;
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FIG. 44 is a cut-away perspective view of the assembled FDT 

assembly of FIG. 37;
FIG. 45 is a schematic representation of the refractive index profile of 

a cross-section of the glass portion of an embodiment of a multimode optical 

fiber comprising a glass core and a glass cladding;

FIG. 46 is a perspective view of an FDT assembly in accordance with 

a further embodiment of the present invention, illustrating the assembled 

mounting plate, base, and cover of the FDT assembly;

FIG. 47 is a perspective view of the FDT assembly of FIG. 46 with 

the cover removed and illustrating a bracket having adapters populated by 

drop cable connectors;

FIG. 48 is a perspective view of the FDT assembly of FIG. 47 
illustrating the routing of the distribution cable generally to the back side of 

the bracket (opposite the drop cable connectors) and illustrating the routing of 

a drop cable through an opening in the base;

FIG. 49 is a perspective view of the FDT assembly of FIG. 48 
illustrating the routed and connected drop cable;

FIG. 50 is an enlarged cross sectional view of the cable and grommet 

in the opening of the base of the FDT assembly of FIG. 49;
FIG. 51 is a perspective view of the FDT assembly of FIG. 46 with 

the cover removed and illustrating the selectively removed bracket having 

adapters populated by distribution cable connectors, wherein the distribution 

cable is fanned out to the distribution cable connectors using a fanout 

assembly;

FIG. 52 is a perspective view of the FDT assembly of FIG. 46 with 

the cover removed and illustrating a bracket having adapters unpopulated by 

any drop cable connectors;

FIG. 53 is a perspective view of the FDT assembly of FIG. 46 with 

the base received by the mounting plate and the cover removed from the base;

FIG. 54 is a front schematic view of the base of the FDT assembly of 

FIG. 46;
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FIG. 55 is a side schematic view of the base of the FDT assembly of 

FIG. 46;
FIG. 56 is a top schematic view of the base of the FDT assembly of 

FIG. 46;
FIG. 57 is a front schematic view of the assembled FDT assembly of 

FIG. 46;
FIG. 58 is a side schematic view of the assembled FDT assembly of 

FIG. 46;
FIG. 59 is a top schematic view of the assembled FDT assembly of 

FIG. 46;
FIG. 60 is a perspective cross-sectional view of the assembled FDT 

assembly of FIG. 46, with the cross-section along a vertical plane to illustrate 

the engagement of the cover and base;

FIG. 61 is a perspective cross-sectional view of the assembled FDT 

assembly of FIG. 46, with the cross-section along a horizontal plane to 

illustrate the engagement of the cover and base;

FIG. 62 is a cross-sectional schematic view of a portion of the base 

and cover of the FDT assembly of FIG. 46, illustrating the tongue of the cover 

and groove of the base;

FIG. 63 is a cross-sectional schematic view of a portion of the base 

and cover of a first prior art network interface device (“NID”), illustrating the 

tongue of the cover and groove of the base;

FIG. 64 is a cross-sectional schematic view of a portion of the base 

and cover of a second prior art NID, illustrating the tongue of the cover and 

groove of the base;

FIG. 65 is a cross-sectional schematic view of a portion of the base 

and cover of the FDT assembly of FIG. 46, illustrating the tongue of the cover 

and groove of the base similar to FIG. 62;
FIGS. 66A, 66B, and 66C are cross-sectional schematic views of a 

portion of the base and cover of the FDT assembly of FIG. 46, illustrating the 

tongue of the cover and groove of the base unengaged, partially engaged, and
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fully engaged, respectively, wherein the deformation of the inner lip is 

illustrated in FIG. 66C;
FIG. 67 is a perspective view of an FDT assembly in accordance with 

a yet another embodiment of the present invention, illustrating an FDT 

assembly similar to the one illustrated in FIG. 46 and including a mounting 

plate extension and a skirt;

FIG. 68 is a perspective view of the FDT assembly of FIG. 67, 
illustrating the cover attached to the base;

FIG. 69 is a perspective cross-sectional view of the FDT assembly of 

FIG. 68, with the cross-section along a vertical plane to illustrate the 

interaction of the cover and the skirt;

FIG. 70 is an enlarged perspective cross-sectional view of the FDT 

assembly of FIG. 69, illustrating the protrusion of the cover generally 

received within the recess of the skirt;

FIG. 71 is a front perspective view of the skirt of the FDT assembly of 

FIG. 67, illustrating the connection tabs for connecting the skirt to the 

mounting plate;

FIG. 72 is a bottom perspective view of the skirt of the FDT assembly 

of FIG. 67, illustrating the removable cable entries that, once removed, allow 

at least partial entry of the drop cables into the generally enclosed slack 

storage area defined by the skirt;

FIG. 73 is a top perspective view of the skirt of the FDT assembly of 

FIG. 67;
FIG. 74 is a perspective view of the FDT assembly of FIG. 69 with 

both the cover and skirt removed, illustrating the mounting plate extension that 

defines an opening adapted to allow routing of at least one of the distribution 

cable and the drop cable into the generally vertical surface to which the 

mounting plate extension is selectively mounted;

FIG. 75 is an enlarged perspective cross-sectional view of the FDT 

assembly of FIG. 74, illustrating the clip of the mounting plate extension used 

to selectively mount the mounting plate extension to the mounting plate;
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FIG. 76 is a perspective view of the mounting plate and mounting 

plate extension of the FDT assembly of FIG. 69, illustrating the selective 

mounting of the mounting plate extension onto the mounting plate;

FIG. 77 is a perspective view of the mounting plate and mounting 

plate extension of the FDT assembly of FIG. 69, illustrating the selective 

mounting of the mounting plate extension onto the mounting plate;

FIG. 78 is a rear perspective view of the mounting plate extension of 

the FDT assembly of FIG. 69, wherein the removable opening has not been 

removed; and

FIG. 79 is a front perspective view of the mounting plate extension of 

the FDT assembly of FIG. 69, wherein the removable opening has not been 

removed.

DETAILED DESCRIPTION OF THE INVENTION 

[0011] The present invention now will be described more fully hereinafter 

with reference to the accompanying 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 construed as limited to 

the embodiments set forth herein; rather, these embodiments are provided so 

that this disclosure will satisfy applicable legal requirements. Although 

apparatus and methods for providing optical connectivity between optical 

fibers of distribution cables and drop cables are described and shown in the 

accompanying drawings with regard to specific types of fiber drop terminals, 

also known as fiber distribution terminals, (collectively, “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 related 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 embodiments of the present invention are
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illustrated. As mentioned above, although these embodiments are described 

herein as being used as a network access point optical connection for 

distribution cable(s) and drop cables for multiple dwelling units (“MDUs”), it 

should be appreciated that the embodiments of the present invention may be 

used at alternative positions within the fiber optic network to connect any 

optical fibers within the network. Furthermore, although the illustrated 

embodiments are adapted for use within an MDU and do not include much of 

the standard features of outdoor hardware, further embodiments of the present 

invention include additional features, designs, components, and other 

functionalities adapted for use outside an MDU. As described more fully 

below, the illustrated embodiments of the present invention are described as 

using microstructured optical fiber; however, further embodiments of the 

present invention are adapted to include any alternative type of optical fiber.

In addition, FDTs of certain embodiments of the present invention include 

many of the dimensional, functional, design, and other features of the fiber 

distribution terminals (also referred to as “FDTs” and which are generally 

synonymous with fiber drop terminals).

[0013] Turning now to the embodiment 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 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 extending outwardly from the back wall. The 

back wall 14 of the illustrated embodiment comprises a two-part back wall to 

allow convenient removal of some of the hardware therein, whereas further 

embodiments of the present invention may comprise any number of back 

wall(s). The base 12 of FIGS. 1-11 defines four openings 18 for passage 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
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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, “passage” of the optical fiber or cable is not limited to 

situations 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 below. 

Further embodiments 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 generally opposite the back wall 14; 

however, further embodiments 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 pluralities 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 cover defines a 

perimeter that on the top, left, and right sides defines a generally inwardly- 

facing groove that is adapted 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 embodiments of the present invention include alternative
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designs to provide 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 adapters from the 

base. The latch 36 of the illustrated embodiment 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 

embodiments of the present invention comprise alternative devices for 

providing selectively moveable pluralities of adapters.

[0017] The vertical bars 32 of FIG. 3 each connect to twelve SC adapters 

24, whereas further embodiments of the present invention connect any number 

of fiber optic connectors and any style of optical connectors, including but not 

limited to LC, FC, MTP, and any other single or multiple fiber connectors for 

single-mode or multi-mode fiber. The adapters 24 define axes that are 

generally 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 illustrated as extending in a generally horizontal direction, 

further embodiments of the present invention provide the adapters in a 

generally vertical direction (such that the “vertical” bar becomes “horizontal”). 

Still further embodiments 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 orientations.

[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 distance from the back wall 14 
to allow each of the pluralities of adapters to be selectively moved by a
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technician. As shown in FIG. 7, the fourth plurality of adapters 24 includes 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 allows the pin to be moved within the 

slot a certain distance and/or direction to enable the adapters 24 (and any 

connected 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 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 embodiment 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 vertical 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 

connector 128 is part of the pigtail, which is not otherwise shown). The splice 

tray 150 of the illustrated embodiment 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 embodiments of 

the present invention comprise alternative devices for mounting one or more 

splice trays to the base. Still further embodiments 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 grommets 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 cables (not shown), and 

the grommet 162 comprises twenty-four openings 164 for passage of twenty-
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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 embodiments 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 

embodiments of the present invention. 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 withstand 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 

plurality of slots 176 adapted to receive the microstructured optical fibers 174 
(and any tubes, cables, or other assemblies associated therewith) such that a 

portion of the microstructured optical fibers is positioned radially outward of 

the perimeter of the body. Once the microstructured 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 fibers 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 compression device 178. The 

compression device 178 of the illustrated embodiment comprises a wire tie 

device; however, further embodiments 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 relative to the FDT or other enclosure. Further embodiments of
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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 

embodiment 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 embodiment 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 embodiments 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 between the distribution cover and the base to optically 

connect 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 embodiments of the present invention 

may include additional or alternative features to allow the plurality of adapters 

to be moved as desired.

[0024] Turning now to FIGS. 25-38, an FDT in accordance with yet 

another embodiment 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 includes 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

17 of 40



WO 2009/032086 PCT/US2008/010024

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 

moderately 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 attached 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 

embodiments of the present invention include additional brackets 

attached/detached by alternative devices that may be removed 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 access to one 

or both sides of the adapters. Further embodiments 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 cable (not shown) can include an adapter 319a. The openings 

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
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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 

embodiments of the present invention comprise alternative openings and 

structures for providing secure and convenient passage of the optical fibers 

and/or cables info the FDT.

[0027] Referring now to FIGS. 35 and 36, a strain relief device 370 is 

provided to strain relieve and seal a distribution 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 compared to similar devices without ribs), and the 

frustoconical 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 embodiments of the present invention include alternative 

strain relief devices.

[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 receive 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 example, 

in a MDU or within our outside any other type of building or structure. The 

mounting plate enables a technician to conveniently mount the FDT to the 

generally vertical surface without the fiber optic cable and/or adapters 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 material, which includes both thermoplastics and thermosets, 

and examples of polymer material include, but are not limited to PVC,
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polycarbonate, polyethylene, polypropylene, 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 surface 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. Furthermore, 

although all illustrations of the embodiments of FIGS. 37-44 are shown with 

the openings facing downward, it should be appreciated that further 

embodiments of the present invention include mounting the FDT assembly 

400 at any rotational direction, including, but not limited to, having the 

openings facing upward, to the side, or at any angle, depending upon the 

requirements of the particular location.

[0030] The first surface 417 includes at least one retention 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 received 

within the first opening 421. Still further embodiments of the present 

invention comprise alternative retention devices and/or protrusions for 

selectively retaining the base and/or FDT to the mounting plate. Turning
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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 retention 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 

embodiments of the present invention comprise alternative structures for 

selectively retaining the cover to the mounting plate.

[0031] The mounting plate 415 also comprises four fastening portions 435 
joined to the first surface. The fastening portions 435 enable the mounting 

plate 415 to be selectively fastened to the generally vertical surface using one 

or more fasteners (not shown) that are passed through an opening in the 

fastening portion 435. The fastening portions 435 include surfaces for 

engaging the generally vertical surface and include an opening adapted to 

allow passage of a fastener that is selectively fastened to the generally vertical 

surface. The fastener of the various embodiments of the present invention 

comprise 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 devices 

such as adhesives, hook and loop systems, magnets, and the like to list a few 

non-limiting examples. Turning 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.
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[0032] The mounting plate 415 of FIGS. 37-44 is structured and arranged 

to prevent dismounting of the mounting plate from the generally vertical wall 

without prior removal 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 removed from the mounting plate in order for 

the technician to have access to the fastening portions in order to remove 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 dismounted, 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 tampering 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. Therefore, the FDT 

assembly of the present invention provides secure mounting of the FDT.

[0033] As discussed above with respect to similar embodiments of the 

present invention, the cover 422 includes 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
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cover relative to the base. The base 412 also includes openings 420 and 418 
for passage 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 

accommodates a heat shrink to seal and/or protect the passage of the 

distribution cable into the FDT.

[0034] Additional embodiments of the present invention 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 

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. Finally, 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 dismounting 

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 embodiments of the present invention are adapted to 

include bend performance optical fibers. One example of bend performance 

optical fiber is a microstructured optical fiber having a core region and a 

cladding region surrounding the core region, the cladding region comprising 

an annular hole-containing region comprised of non-periodically disposed 

holes such that the optical fiber is capable of single mode transmission at one 

or more wavelengths 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 fibers provide a mode field at a wavelength 

of 1310 nm preferably greater than 8.0 microns, more preferably between
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about 8.0 and 10.0 microns. In preferred embodiments, optical fiber disclosed 

herein is thus single-mode transmission optical fiber.

[0036] In some embodiments of the present invention, 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 disposed 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-periodically 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 longitudinal axis) of the optical fiber, the non-periodically 

disposed holes are randomly or non-periodically distributed 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., various 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 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 

embodiments, the fibers disclosed herein have fewer than 5000 holes, in some 

embodiments also fewer than 1000 holes, and in other embodiments the total
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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 preferred 

embodiment 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 magnification 

of about 800X and image analysis software.

[0039] The optical fibers disclosed herein may or may not include 

germania or fluorine to also adjust the refractive 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 completely 

avoiding the use of any dopants in the hole-containing 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 embodiments, the core region includes doped silica to 

provide a positive refractive index relative to pure silica, e.g. germania doped 

silica. The core region is preferably hole-free. In some embodiments, the core 

region comprises a single core segment having a positive maximum refractive 

index relative to pure silica Δι in %, and the single core segment extends from 

the centerline to a radius Rl. In one set of embodiments, 0.30% < Δι <
0.40%, and 3.0 pm < Rl < 5.0 pm. In some embodiments, the single core 

segment has a refractive index profile with an alpha shape, where alpha is 6 or 

more, and in some embodiments alpha is 8 or more. In some embodiments, 

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 - Rl, and W12 is greater than 1 pm. Radius R2 is preferably greater than
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5 pm, more preferably greater than 6 pm. The intermediate annular hole- 

containing 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 comprised 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 pm. In some embodiments, R2 is not less than 

10 pm and not greater than 20 pm. In other embodiments, R2 is not less than 

10 pm and not greater than 18 pm. In other embodiments, R2 is not less than 

10 pm and not greater than 14 pm. 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 pm. In some embodiments, W23 is not less than 0.5 pm and 

not greater than 20 pm. In other embodiments, W23 is not less than 2 pm and 

not greater than 12 pm. In other embodiments, W23 is not less than 2 pm and 

not greater than 10 pm.

[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/tum, preferably less than 0.5 dB/tum, even more 

preferably less than 0.1 dB/tum, still more preferably less than 0.05 dB/tum, 

yet more preferably less than 0.03 dB/tum, and even still more preferably less 

than 0.02 dB/tum, a 12 mm macrobend induced loss at 1550 nm of less than 5 

dB/tum, preferably less than 1 dB/tum, more preferably less than 0.5 dB/tum, 

even more preferably less than 0.2 dB/tum, still more preferably less than 0.01 

dB/tum, still even more preferably less than 0.05 dB/tum, and a 8 mm 

macrobend induced loss at 1550 nm of less than 5 dB/tum, preferably less than 

1 dB/tum, more preferably less than 0.5 dB/tum, and even more preferably 

less than 0.2 dB-tum, and still even more preferably less than 0.1 dB/tum.
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[0042] The fiber of some embodiments of the present invention comprises 

a core region that is surrounded by a cladding region that comprises randomly 

disposed voids which are contained within an annular region spaced from the 

core and positioned to be effective to guide light along the core region. Other 

optical fibers and microstructured fibers may be used in the present invention. 

[0043] Still further embodiments of the present invention comprise fiber 

optic cables comprising bend resistant 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 comprising a depressed relative refractive 

index, relative to another 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 refractive 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 embodiments that comprise a cladding with holes, the 

holes can be non-periodically disposed in the depressed-index annular portion. 

By “non-periodically disposed” or “non-periodic distribution”, we mean that 

when viewed in cross section (such as a cross section perpendicular to the 

longitudinal axis) of the optical fiber, the non-periodically disposed holes are 

randomly or non-periodically distributed 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., various 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 structure. 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.
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[0045] The multimode optical fiber disclosed herein exhibits very low 

bend induced attenuation, in particular very low macrobending. In some 

embodiments, high bandwidth is provided by low maximum relative refractive 

index in the core, and low bend losses are also provided. In some 

embodiments, the core radius is large (e.g. greater than 20 pm), 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 varies inversely 

with the square of ΔΙμαχ- For example, a multimode optical fiber with ΔΙμαχ 

of 0.5% can yield a bandwidth 16 times greater than an otherwise identical 

multimode optical fiber except having a core with ΔΙμαχ of 2.0%.

[0047] In some embodiments, the core extends radially outwardly from the 

centerline to a radius Rl, wherein 12.5 < Rl < 40 microns. In some 

embodiments, 25 < Rl < 32.5 microns, and in some of these embodiments, Rl 

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 embodiments, the core has a maximum 

relative refractive index, less than or equal to 0.5%. Such multimode fibers 

preferably exhibit a 1 turn 10 mm diameter mandrel attenuation 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.
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Likewise, it is preferable 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 

embodiments, the fibers disclosed herein have fewer than 5000 holes, in some 

embodiments also fewer than 1000 holes, and in other embodiments 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 preferred 

embodiment 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 magnification 

of about 800X and image analysis software.

[0049] The optical fiber disclosed herein may or may not include germania 

or fluorine to also adjust the refractive 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 completely avoiding the use of any dopants 

in the hole-containing 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 embodiment 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 embodiment 

illustrated in FIG. 45, the outer annular portion 560 has a substantially 

constant refractive index profile, as shown in FIG. 45 with a constant A4(r); in
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some of these embodiments, A4(r) = 0%. The “relative refractive index 

percent” is defined as Δ% = 100 x (n2 -nREF2)/2n2. The relative refractive 

index percent is measured at 850 nm unless otherwise specified. In the 

embodiment 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 A2(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(γ). 

[0051] The core 520 has an entirely positive refractive index profile, 

where Al(r) > 0%. In some embodiments, the inner annular portion 530 has a 

relative refractive index profile Δ2(γ) having a maximum absolute magnitude 

less than 0.05%, and Δ2μαχ < 0.05% and Δ2μιν > -0.05%, and the depressed- 

index annular portion 550 begins where the relative refractive index of the 

cladding first reaches a value of less than -0.05%, going radially outwardly 

from the centerline. In some embodiments, the outer annular portion 60 has a 

relative refractive index profile Δ4(γ) having a maximum absolute magnitude 

less than 0.05%, and Δ4μαχ < 0.05% and Δ4μιν > -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 Δ3ΜΙΝ is found. In some embodiments, the inner 

annular portion 530 comprises pure silica. In some embodiments, the outer 

annular portion 560 comprises pure silica. In some embodiments, the 

depressed-index annular portion 550 comprises pure silica comprising with a 

plurality of holes. Preferably, the minimum relative refractive index, or 

average effective relative refractive 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 the holes can contain a vacuum with substantially no 

gas; regardless of the presence or absence of any gas, the refractive index in
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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 embodiments, the holes are disposed periodically in 

the annular portion 550. In some embodiments, the plurality of holes 

comprises a plurality of non-periodically disposed holes and a plurality of 

periodically disposed holes. Alternatively, or in addition, 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 embodiments, the minimum relative 

refractive index of the depressed-index annular portion 550, Δ3ΜΙΝ, is less 

than -0.10%; in other embodiments, Δ3ΜΙΝ is less than -0.20%; in still other 

embodiments, Δ3ΜΙΝ is less than -0.30%; in yet other embodiments, Δ3ΜΙΝ 

is less than -0.40%.

[0053] ΔΙμαχ 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 embodiments ΔΙμαχ is greater 

than or equal to 0.4% and less than or equal to 1.0%, and in other 

embodiments ΔΙμαχ 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 varies inversely 

with the square of ΔΙμαχ· For example, a multimode optical fiber with ΔΙμαχ 

of 0.5% can yield a bandwidth 16 times greater than an otherwise identical 

multimode optical fiber except having a core with ΔΙμαχ of 2.0%.

[0055] In some embodiments, the core outer radius, Ri, is preferably not 

less than 12.5 pm and not more than 40 pm, i.e. the core diameter is between
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about 25 and 80 pm. In other embodiments, Rl > 20 microns; in still other 

embodiments, Rl > 22 microns; in yet other embodiments, Rl > 24 microns. 

[0056] Turning now to the fiber optic terminal of FIGS. 46-66C, an FDT 

assembly 600 is shown that is in many ways similar to the embodiments 

described above. One difference is the FDT assembly 600 includes a bracket 

632 that defines a generally domed upper portion and angled adapters 624 
(four columns of six adapters each, for a total of 24 adapters) facing generally 

downward, as shown in FIG. 47. The upper portion of the bracket 632 is 
shaped to fit under the domed cover 622. The adapters may include dust caps 

(not shown) that can be selectively removed prior to insertion of a drop cable 

connector 628. The bracket 632 is selectively mounted to the base 612 with 

three fasteners, generally 90 degrees apart; however, the bracket of further 

embodiments may be selectively mounted in any suitable fashion. As shown 

in FIG. 51, the distribution cable 602 passes behind the bracket 632 and to a 

fanout assembly 604 of the type known in the art. Although only two fanout 

assemblies 604 are illustrated, it should be appreciated that any suitable 

number of fanout assemblies, including one fanout assembly, may be used.

The fanout assemblies 604 separate the fibers of the distribution cable 602 into 

individual fibers with distribution cable connectors 606 that are populated in 

adapters 624 on the side opposite from the drop cable connectors. The drop 

cables 629 enter the interior cavity of the FDT assembly 600 through 

grommets 660, which are inserted into openings 620 in the base 612. Still 

further embodiments define alternative approaches for routing the distribution 

cable and/or drop cables into the FDT assembly.

[0057] The FDT assembly does include a novel sealing arrangement 

between the base 612 and the cover 622 as initially shown in FIGS. 60 and 61 
and which are more specifically disclosed in FIGS. 62, 65, and 66A-66C.
The base 612 comprises a groove 670 that is generally defined by an inner lip 

672 and an outer lip 674 separated by a surface 676. The inner lip 672 extends 

from the surface 676 at least twice a distance as the outer lip 674 extends from 

the surface. The cover comprises a tongue 678 adapted to be selectively 

sealingly engaged with the inner lip 672 and the outer lip 674 of the groove

32 of 40



WO 2009/032086 PCT/US2008/010024

when the cover 622 is selectively attached to the base 612. Neither the tongue 

678 nor the groove 670 includes any membrane for sealing purposes; such 

membranes may include but are not limited to O-rings, silicones, tapes, 

adhesives, and the like. The sealing is performed only by the contact of the 

tongue and groove in the illustrated embodiment.

[0058] The engagement of the tongue and lip(s) is described herein as a 

point of contact; however, it should be appreciated that this term is not limited 

to a one-dimensional, or even two-dimensional point of contact, but in the 

illustrated embodiment is a point of contact along a width in a direction 

generally in the plane of the cross-section view of FIG. 62 and along the 

length of the tongue and groove in a direction axial to the view of FIG. 62.
The point of contact between the tongue 678 and the inner lip 672 of the FDT 

assembly 600 of FIGS. 60-61 is at least twice a distance from the surface as a 

point of contact between the tongue 678 and the outer lip 674. To provide a 

non-limiting example, the outer lip 674 extends 0.25 inches above the surface 

676 and the inner lip 672 extends 1.3 inches above the surface 676, so in the 

illustrated embodiment the point of contact between the tongue 678 and the 

inner lip 672 of the FDT assembly 600 of FIGS. 60-61 is approximately five 

times a distance from the surface as a point of contact between the tongue 678 
and the outer lip 674. Various embodiments of the present invention define a 

ratio of inner lip distance to outer lip distance (and corresponding distances for 

points of contact) from two to ten, more preferably from three to eight, and 

even more preferably from four to six. Still further embodiments of the 

present invention include alternative orientations of the inner lip and outer lip 

of the groove. Even further embodiments may include the groove on the cover 

and the tongue on the base.

[0059] As best illustrated in FIGS. 66A-66C, the FDT assembly 600 of 

some embodiments of the present invention include an inner lip 672 that 

extends from the surface a distance sufficient to enable the inner lip to deform 

when the tongue 678 is selectively sealingly engaged with at least the inner lip 

of the groove 670. It should be appreciated that the tongue for the 

embodiment in FIGS. 66A-66C is not only the portion of the cover that
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extends into the groove 670, but is the portion of the cover extending from the 

innermost edge of the inner lip 672 of the groove to the outermost edge of the 

outer lip 674 of the groove. The deformation of the inner lip 672 helps to 

improve the seal between the inner lip and the tongue 678. The length of the 

inner lip 672 necessary to enable the deformation is dependent upon many 

factors such as the height of the inner lip (1.3 inches in the illustrated 

embodiment), the width of the inner lip (approximately 0.1 inch in the 

illustrated embodiment, though the inner lip does taper inwardly as it extends 

away from the surface 676), the overall shape of the lip (U-shaped in the 

illustrated embodiment), and the material of the inner lip (VALOX™ Resin 

3706 available from SABIC Innovative Plastics of Houston, Texas is the 

material used for both the base and the cover in the illustrated embodiment). 

[0060] Turning again to the tongue 678 and groove 670 of FIG. 62, the 

inner lip 672 and the outer lip 674 each define an angled portion 682, 684 that 

is generally angled relative to the surface 676. Similarly, the tongue 678 
defines a corresponding angled portion 686 adapted to selectively sealingly 

engage the angled portion 684 of the outer lip 674. In addition, the tongue 678 
defines a corresponding angled portion 688 adapted to selectively sealingly 

engage the angled portion 682 of the inner lip 672. The angled portions of the 

tongue and lips are approximately 80 degrees relative to the surface 676; 
however, further embodiments of the present invention define alternative 

angles relative to any surface of the FDT assembly. For reference purposes 

only, two prior art sealing interfaces are provided in FIGS. 63 and 64 for fiber 

optic terminals used in similar applications and requiring similar sealing 

performances as the FDT assembly of the illustrated embodiments.

[0061] Turning now to the FDT assembly 700 of FIGS. 67-79, the FDT 

assembly includes a mounting plate 715 and a mounting plate extension 716.
In addition, the FDT assembly 700 includes a skirt 718 that is selectively 

attachable proximate at least one of the base 712 and the cover 722 adjacent 

the plurality of drop cable openings 720, wherein the skirt in an attached state 

defines a generally enclosed slack storage area 721 adapted to receive coiled 

slack 723 of a plurality of drop cables 729, as best illustrated in FIG. 69. The
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skirt 718 provides an aesthetically pleasing enclosure for slack storage for the 

drop cables, such as at least one foot of coiled slack 723 of at least one drop 

cable, and in some embodiments of the present invention is selectively 

interlockable with at least one of the base and the cover to generally prevent 

unauthorized removal of the skirt. The skirt 718 of FIGS. 67-79 includes 

three removable cable entries 731 that allow at least partial entry of drop 

cables 729 into the generally enclosed slack storage area 721. The removable 

cable entries 731 are portions of the skirt with perimeters of relatively thin 

wall thickness so that the material covering the cable entry may be 

conveniently punched-out, similar to other removable entries of the types 

known in the art.

[0062] The skirt 718, as shown in FIGS. 71-73 includes connection tabs 

733 on opposite sides of the skirt. The connection tabs 733 may be selectively 

received by receiving tabs 735 of the mounting plate 715 (however, in further 

embodiments, the receiving tabs are provided on the mounting plate extension 

716). The skirt 718 also includes a recess 737 along the outer surface of the 

sides and front of the skirt near the uppermost portion of the skirt that is 

proximate the cover when mounted to the FDT assembly. As shown in FIGS. 
69 and 70, the cover 722 includes a protrusion 739 that extends inwardly along 

an inside surface of the sides and front of the cover, such that when the skirt is 

attached to the mounting plate 715, the protrusion 739 of the cover is 

positioned within the recess 737 of the skirt, such that unauthorized users are 

unable to remove the skirt without first removing the cover 722 which may be 

locked by the service provider as described above with respect to alternative 

embodiments. Therefore, by locking the cover 722 to the base 712, the entire 

FDT assembly 700 is generally secured against unauthorized disassembly or 

tampering.

[0063] The mounting plate extension 716, as shown in FIGS. 74-79 is 

selectively mountable proximate the mounting plate 715. The mounting plate 

extension 716 is selectively mountable to the mounting plate 715 using one or 

more clips 741 that may be received within openings 743 in the mounting 

plate. The mounting plate 716 is also selectively mountable to the wall or
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other generally vertical surface 745 through fastener holes 747. The mounting plate 

extension 716 comprises a partial wall 749 along the sides and bottom edge of the 

mounting plate extension, and the partial wall is sized to receive the sides and bottom edge 

of the skirt 718 to prevent undesirable twisting of the skirt relative to the other portions of 

the FDT assembly 700.

[0064] As shown in FIGS. 69, 74, and 79, the mounting plate extension 716 includes at 

least one removable cable entry 751, which like the removable cable entries 731 of the 

skirt 718 described above, is a portion of the mounting plate extension with perimeters of 

relatively thin wall thickness so that the material covering the cable entry may be 

conveniently punched-out, similar to other removable entries of the types known in the art. 

If the distribution cable and/or the drop cables 729 are to be routed through the wall or 

generally vertical surface 745, a hole may be placed in the wall and the cable entry 751 

removed so that the distribution cable and/or drop cable can be directly routed to and from 

the wall without being exposed outside the FDT assembly 700, thus preventing 

unauthorized access to the cables and/or tampering or vandalism to the cables.

[0065] 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 modifications and other embodiments are intended to be 

included within the scope of the appended claims. 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. Although specific terms are employed 

herein, they are used in a generic and descriptive sense only and not for purposes of 

limitation.

[0066] The reference in this specification to any prior publication (or information 

derived from it), or to any matter which is known, is not, and should not be taken as an 

acknowledgment or admission or any form of suggestion that that prior publication (or 

information derived from it) or known matter forms part of the common general 

knowledge in the field of endeavour to which this specification relates.



H:\dcrUntcnvovcii\NRPonbl\DCC\DER\59472I6_l.doc-15/IH /21)14
20

08
29

55
40

 
15

 Ja
n 

20
14 -37-

[0067] Throughout this specification and the claims which follow, unless the context 

requires otherwise, the word "comprise", and variations such as "comprises" and 

"comprising", will be understood to imply the inclusion of a stated integer or step or group 

of integers or steps but not the exclusion of any other integer or step or group of integers or 

steps.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A fiber optic terminal comprising a base and a cover, wherein the cover is 

selectively removable from the base to provide access to an interior cavity adapted to 

receive at least one fiber optic cable, the fiber optic terminal comprising:

a groove defined on at least one of the base and the cover, wherein the groove is 

generally defined by an inner lip and an outer lip separated by a surface, wherein the inner 

lip extends from the surface at least twice a distance as the outer lip extends from the 

surface; and

a tongue defined on the other of the base and the cover, wherein the tongue is 

adapted to be selectively sealingly engaged with the inner lip and the outer lip of the 

groove,

wherein a point of contact between the tongue and the inner lip is at least twice a 

distance from the surface as a point of contact between the tongue and the outer lip.

2. A fiber optic terminal comprising a base and a cover, wherein the cover is 

selectively removable from the base to provide access to an interior cavity adapted to 

receive at least one fiber optic cable, the fiber optic terminal comprising:

a groove defined on at least one of the base and the cover, wherein the groove is 

generally defined by an inner lip and an outer lip separated by a surface; and

a tongue defined on the other of the base and the cover, wherein the tongue is 

adapted to be selectively sealingly engaged with at least the inner lip of the groove, 

wherein the inner lip defining the groove extends from the surface a distance sufficient to 

enable the inner lip to deform when the tongue selectively sealingly engaged with at least 

the inner lip of the groove to thereby form a seal between the base and the cover.

3. The fiber optic terminal according to claim 2, wherein the inner lip extends from 

the surface at least twice a distance as the outer lip extends from the surface.

4. A fiber optic terminal according to claim 2, wherein the tongue is adapted to be 

selectively sealingly engaged with both of the inner lip and the outer lip of the groove.
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5. The fiber optic terminal according to claim 1 or 4, wherein the points of contact 

between the tongue and the inner lip and between the tongue and the outer lip defines a 

width generally extending along an entire length of the tongue and groove.

6. A fiber optic terminal according to claim 1 or 2, wherein the inner lip extends from 

the surface at least three times the distance as the outer lip extends from the surface.

7. A fiber optic terminal according to claim 1 or 2, wherein the groove and the tongue 

extend along an entire side of the fiber optic terminal.

8. A fiber optic terminal according to claim 1 or 2, wherein the groove and the tongue 

are free of a membrane.

9. A fiber optic terminal according to claim 1 or 2, wherein at least one of the inner 

lip and the outer lip define an angled portion that is generally angled relative to the surface, 

and wherein the tongue defines a corresponding angled portion adapted to selectively 

sealingly engage the angled portion of the at least one of the inner lip and outer lip.

10. A fiber optic terminal according to claim 1 or 2, wherein the base and the cover 

comprise an equivalent polymer material.

11. A fiber optic terminal substantially as hereinbefore described with reference to the 

accompanying drawings.
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