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DESCRIPTION

[0001] This application claims priority to U.S. Utility Patent Application Serial No. 11/657,403 filed on 24 January 2007.

Technical Field

[0002] The present disclosure relates to fiber optic data transmission, and more particularly to fiber optic cable connection
systems.

Background

[0003] Fiber optic cables are widely used to transmit light signals for high speed data transmission. A fiber optic cable typically
includes: (1) an optical fiber or optical fibers; (2) a buffer or buffers that surrounds the fiber or fibers; (3) a strength layer that
surrounds the buffer or buffers; and (4) an outer jacket. Optical fibers function to carry optical signals. A typical optical fiber
includes an inner core surrounded by a cladding that is covered by a coating. Buffers (e.g., loose or tight buffer tubes) typically
function to surround and protect coated optical fibers. Strength layers add mechanical strength to fiber optic cables to protect the
internal optical fibers against stresses applied to the cables during installation and thereafter. Example strength layers include
aramid yarn, steel and epoxy reinforced glass roving. Outer jackets provide protection against damage caused by crushing,
abrasions, and other physical damage. Outer jackets also provide protection against chemical damage (e.g., ozone, alkali, acids).

[0004] Fiber optic cable connection systems are used to facilitate connecting and disconnecting fiber optic cables in the field
without requiring a splice. A typical fiber optic cable connection system for interconnecting two fiber optic cables includes fiber
optic connectors mounted at the ends of the fiber optic cables, and an adapter for mechanically and optically coupling the fiber
optic connectors together. Fiber optic connectors generally include ferrules that support the ends of the optical fibers of the fiber
optic cables. The end faces of the ferrules are typically polished and are often angled. The adapter includes co-axially aligned
ports (i.e., receptacles) for receiving the fiber optic connectors desired to be interconnected. The adapter includes an internal
sleeve that receives and aligns the ferrules of the fiber optic connectors when the connectors are inserted within the ports of the
adapter. With the ferrules and their associated fibers aligned within the sleeve of the adapter, a fiber optic signal can pass from
one fiber to the next. The adapter also typically has a mechanical fastening arrangement (e.g., a snap-fit arrangement) for
mechanically retaining the fiber optic connectors within the adapter. One example of an existing fiber optic connection system is
described in U.S. Patent Nos. 6,579,014, 6,648,520, and 6,899 ,467.

[0005] Fiber optic cable connection systems are frequently being upgraded to improve performance, ease of use, and circuit
density. For an upgrade to be practical, it is desirable for the upgraded fiber optic connection system to be compatible with
existing fiber optic connection system components that are already installed in the field. For example, it is desirable for upgraded
fiber optic connectors to be able to interface with existing fiber optic adapters that may already be installed in the field. This type
of compatibility is often called "reverse" or "backward" compatibility. Backward compatibility is advantageous because a service
provider is not required to replace all of the fiber optic connectors and fiber optic adapters within their network every time an
upgrade in fiber optic connection equipment is implemented. Backward compatibility also allows field technicians to maintain a
stock of only the newer components, as opposed to both old and new components.

[0006] WO2005072395 discloses a fiber optic connector assembly comprising:

a converter including a converter housing defining an internal passage; the first end of the converter housing including two
paddles; a first external threaded coupling nut rotatably mounted about an exterior of the converter housing;

and a fiber optic connector including a connector housing, a ferrule assembly, and a coupling, which is mounted about an exterior
of the connector housing such that the plug portion of the fiber optic connector projects through an opening in the converter
housing and is disposed between the two paddles of the converter housing.

Summary
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[0007] One aspect of the present disclosure relates to a fiber optic connector mechanical interface converter for allowing a fiber
optic connector to be backward compatible with an existing fiber optic adapter configuration.

[0008] A variety of additional aspects will be set forth in the description that follows. The inventive aspects can relate to individual
features and to combinations of features. It is to be understood that both the forgoing general description and the following
detailed description are exemplary and explanatory only and are not restrictive of the broad inventive concepts upon which the
embodiments disclosed herein are based.

Brief Description of the Drawings

[0009]

Figure 1 is a perspective view of a backward compatibility converter used to allow a connector to mechanically interface with an
existing adapter;

Figure 2 is a partially exploded view of the backward compatibility converter with the fiber optic connector mounted therein;
Figure 3 is a cross-sectional view the housing of the backward compatibility converter of Figures 1 and 2;

Figure 4 is a cross-sectional view showing the fiber optic connector of Figures 1 and 2 aligned with the backward compatibility
converter of Figures 1 and 2; and

Figure 5 is a cross-sectional view showing the fiber optic connector of Figures 1 and 2 inserted within the backward compatibility
converter of Figures 1 and 2.

Detailed Description

[0010] Figure 1 shows a backward compatibility converter 20 having features that are examples of inventive aspects in
accordance with the principles of the present disclosure. The backward compatibility converter 20 is configured to make a fiber
optic connector 22 backward compatible with an existing fiber optic adapter 24. When the fiber optic connector 22 is inserted
within the backward compatibility converter 20, the backward compatibility converter 20 provides the fiber optic connector 22 with
a mechanical interface that is compatible with the mechanical interface of the fiber optic adapter 24. Thus, by using the backward
compatibility converter 20, the fiber optic connector 22 can be inserted into and interlocked with the fiber optic adapter 24. In this
way, the fiber optic adapter 24 can be used to optically connect the fiber optic connector 22 to another fiber optic connector.

[0011] The fiber optic adapter 24 includes a first port 23 for receiving a first fiber optic connector and an opposite second port
25 for receiving a second fiber optic connector. Internal threads 27 are defined within the first port 23. An adapter sleeve (not
shown) for aligning the ferrules of the connectors is positioned within the fiber optic adapter 24. When the first and second
connectors are mounted within the first and second ports 23, 25, the ferrules of the first and second connectors are received in
the adapter sleeve and axally aligned with one another such that optical signals can be transferred between the first and second
connectors. Further details regarding the fiber optic adapter 24 are disclosed in U.S. Patent No. 6,579,014 that is hereby
incorporated by reference in its entirety.

[0012] As shown at Figures 1 and 4, the fiber optic connector 22 includes a connector housing 100 adapted to be mounted at
the end of a fiber optic cable 200. The connector housing 100 includes a first end 102 and a second end 104. The first end 102
defines a plug portion 105 at which a ferrule assembly 106 is mounted. The ferrule assembly 106 includes a ferrule 108 for
supporting an optical fiber 201. The ferrule assembly 106 also includes a spring 112 (see Figures 4 and 5) for biasing the ferrule
108 in a direction of connector insertion 113. The fiber optic cable 200 is mechanically connected to the second end 104 of the
connector housing 100. The fiber optic cable 200 includes at least one optical fiber 201 that extends through the connector
housing 100 and has an end portion mounted within the ferrule 108. A flexible boot 114 (shown at Figures 4 and 5) can be
positioned over the interface between the fiber optic cable 200 and the second end 104 of the connector housing 100.

[0013] Referring to Figures 1 and 2, the fiber optic connector 22 also includes a coupling nut 120 rotatably mounted about the
exterior of the connector housing 100. The coupling nut 120 includes an exteriorly threaded portion 122 and a gripping portion
124. The gripping portion 124 allows the coupling nut 120 to be manually grasped so that the coupling nut can easily be manually
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turned about the exterior of the connector housing 100. One end of the coupling nut 120 is shown including an end wall 126.

[0014] As shown in Figures 4 and 5, the fiber optic connector 22 also includes a sealing member 128 (e.g., a flexible o-ring)
mounted within a groove 130 defined around a circumference/periphery of the connector housing 100. The groove 130 is located
at a region of the connector housing 100 defined between exterior shoulders 132, 134. Further details regarding the fiber optic
connector 22 are provided in application Serial No. not yet received, entitled "Hardened Fiber Optic Connector", filed on a date
concurrent herewith, and having attorney docket no. 2316.2460US01, which is hereby incorporated by reference in its entirety.

[0015] Referring to Figures 2 and 3, the backward compatibility converter 20 includes a converter housing 26 defining a central
passage 32 for receiving the fiber optic connector 22. The backward compatibility converter 20 also includes a coupling nut 40
rotatably mounted on the converter housing 26 for use in mechanically retaining the backward compatibility converter within the
first port 23 of the fiber optic adapter 24. The backward compatibility converter 20 further includes a sealing member 70 (e.g., a
flexible -ring seal) mounted about the periphery/outer circumference of the converter housing 26 for providing an environmental
seal between the fiber optic adapter 24 and the converter housing 26 when the backward compatibility converter 20 is secured
within the first port 23 of the fiber optic adapter 24.

[0016] Referring to Figure 4, the converter housing 26 of the backward compatibility converter 20 includes a first end 28 and an
opposite second end 30. The converter housing 26 defines a cenfral axis 31 that extends through the converter housing 26 from
the first end 28 to the second end 30. The central passage 32 extends through the converter housing 26 along the central axis
31. The first end 28 of the converter housing 26 is configured to be mechanically compatible with the first port 23 of the fiber optic
adapter 24. For example, the first end 28 of the converter housing 26 can have a shape that complements, mates with or is
otherwise mechanically compatible with the shape of the first port 23 of the fiber optic adapter 24. The second end 30 of the
converter housing 26 is configured to allow the plug portion 105 of the fiber optic connector 22 to be inserted into the central
passage 32. The converter housing 26 also defines an exterior, circumferential groove 42 that extends about the periphery of the
converter housing 26. The sealing member 70 of the backward compatibility converter 20 is mounted in the circumferential groove
42. An exterior shoulder 77 is located at the exterior of the converter housing 26 adjacent to the sealing member 70.

[0017] As indicated above, the first end 28 of the converter housing 26 has mechanical characteristics that are compatible with
the internal shape of the first port 23 defined by the fiber optic adapter 24. For example, the first end 28 includes an end wall 54
defining a first opening 56, and also includes a pair of paddles 58 that project outwardly from the end wall 54 along the direction
of connector insertion 113. The paddles 58 are positioned on opposite sides of the central axis 31 of the converter housing 26
and have inner surfaces 59 that oppose one another. Open side gaps 62 are defined between the paddles 58.

[0018] Referring to Figure 3, the second end 30 of the converter housing 26 defines a second opening 64 for allowing the plug
portion 105 of the fiber optic connector 22 to be inserted into the central passage 32 through the second end 30 of the converter
housing 26. The central passage 32 extends from the second opening 64 through the converter housing 26 to the first opening
56. Within the central passage 32, the converter housing 26 defines a radial shoulder 66 that provides a diameter reduction from
a gripping portion receptacle 68 to an internally threaded portion 90. The central passage 32 is also defined by a circumferential
sealing surface 72 located between the internally threaded portion 90 and the first opening 56. The sealing surface 72 extends
from the internally threaded portion 90 to a shoulder defined by a first side 73 of the end wall 54. A second side 75 of the end wall
54 faces in the direction of connector insertion 113.

[0019] The coupling nut 40 of the backward compatibility converter 20 is mounted at the second end 30 of the converter housing
26 and is free to rotate about the exterior of the converter housing 26 (e.g., about the central axis 31). The coupling nut 40
includes an externally threaded portion 46 and a gripping portion 48. An end wall 49 of the coupling nut 40 is located adjacent
one end of the threaded portion 46. The gripping portion 48 has a larger outer diameter than the threaded portion 46. The
gripping portion 48 defines a plurality of longitudinal depressions or finger grooves 50 for facilitating grasping the gripping portion
48. The threaded portion 46 is sized to be threaded within the internal threads 27 defined within the first port 23 of the fiber optic
adapter 24 to secure the backward compatibility converter 20 to the fiber optic adapter 24. A user can thread the threaded
portion 46 of the coupling nut 40 into the internal threads 27 of the fiber optic adapter 24 by inserting the threaded portion 46 into
the first port 23 of the fiber optic adapter 24 and manually turning the coupling nut 40 about the converter housing 26 to thread
the threaded portion 46 into the first port 23. The gripping portion 48 facilitates gripping and manually turning the coupling nut 40.
In one embodiment, the coupling nut 40 can withstand a pullout force of at least 100 pounds when threaded in the first port 23.

[0020] To use the backward compatibility converter 20, the fiber optic connector 22 is inserted into the central passage 32
through the second opening 64. The fiber optic connector 22 is inserted into the central passage 32 until the plug portion 105
projects through the first opening 56 and shoulder 134 of the fiber optic connector 22 abuts against the first surface 73 of the end
wall 54. As so positioned, a tapered region of the fiber optic connector 22 nests within the sealing surface 72 defined within the
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central passage 32 of the converter housing 26. Additionally, the sealing member 128 forms a seal between the connector
housing 100 and the sealing surface 72 of the converter housing 26. Thereafter, the coupling nut 120 of the fiber optic connector
22 is threaded into the internally threaded portion 90 of the converter housing 26 until the shoulders 132, 134 of the fiber optic
connector housing 100 are compressed between the first side 73 and the end wall 126 of the coupling nut 120, and the gripping
portion 124 of the coupling nut 120 is within the gripping portion receptacle 68. With the fiber optic connector 22 mounted within
the backward compatibility converter 20, the plug portion 105 of the fiber optic connector 22 projects axally outwardly from
second side 75 of the end wall 54 and is positioned at a location between the paddles 58.

[0021] Once the fiber optic connector 22 is mounted within the backward compatibility converter 20, the combined components
can be coupled to the fiber optic adapter 24. For example, the first end 28 of the backward compatibility converter 20 can be
inserted within the first port 23 of the fiber optic adapter 24. As so inserted, the ferrule 108 is received within a corresponding
adapter sleeve positioned within the fiber optic adapter 24, and the paddles 58 are received within corresponding receptacles
within the fiber optic adapter 24. Additionally, the sealing member 70 is positioned to provide a circumferential seal between the
converter housing 26 and the fiber optic adapter 24. To insure that the fiber optic connector 22 is fully inserted within the fiber
optic adapter 24, the threaded portion 46 of the coupling nut 40 is preferably threaded into the internal threads 27 of the fiber
optic adapter 24. Threading of the threaded portion 46 into the internal threads 27 can be done manually by grasping the
gripping portion 48 and manually turning the coupling nut 40. The coupling nut 40 can be turned until the end 49 of the coupling
nut 40 abuts against the exterior shoulder 77 of the converter housing 26. In this manner, the coupling nut 40 firmly secures the
fiber optic connector 22 within the fiber optic adapter 24. By unthreading the coupling nut 40 from the fiber optic adapter 24, and
axially pulling the backward compatibility converter 20 from the fiber optic adapter 24, the backward compatibility converter 20 and
the fiber optic connector 22 can be disconnected from the fiber optic adapter 24. Similarly, the fiber optic connector 22 can be
removed from the backward compatibility converter 20 by unthreading the coupling nut 120 and axally pulling the fiber optic
connector 22 outwardly from the converter housing 26.

[0022] From the forgoing detailed description, it will be evident that modifications and variations can be made in the devices of
the disclosure without departing from the invention defined in the appended claims . For example, while the present disclosure
shows the backward compatibility converter used with single fiber connectors adapters, the backward compatibility converter can
also be used with multi-fiber (i.e., multi-termination) fiber optic connectors and adapters.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
document. Even though great care has been taken in compiling the references, errors or omissions cannot be excluded and the
EPO disclaims all liability in this regard.
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En bagudkompatibel fiberoptisk stikenhed omfattende:

en bagudkompatibel konverter (20) inklusive:

et konverterhus (26) med en farste ende (28) positioneret modsat i forhold til den anden
ende (30), den farste ende af konverterhuset inklusive en endevaeg (54) definerer en
farste abning (56), den anden ende (30) af konverterhuset definerer en anden abning
(64), konverterhuset definerer en intern passage (32), som straekker sig gennem
konverterhuset (26) fra den fgrste abning (56) til den anden abning (64);

den forste ende (28) af konverterhuset (26) inklusive to vinger (58), som stikker frem
udefter fra endevaeggen (54), vingerne er positioneret i modsatte sider i forhold til den
farste abning (56) og inklusive indvendige overflader (59) modsat hinanden;
konverterhuset (26) definerer interne gevind (90) placeret i den interne passage (32);
og

en farste koblingsmetrik (40) roterbart monteret omkring konverterhuset (26) udvendigt
tilstedende den anden ende (30) af konverterhuset (26), den farste koblingsmatrik (40)
inklusive udvendige gevind (46); og

et fiberoptisk stik (22) inklusive:

et stikhus (100) med en farste ende (102), som definerer en stikdel (105) og en anden
ende (104) til kobling til et fiberoptisk kabel (200);

et ferrulelement (106), som er monteret pa stikdelen (105) pa stikhuset (100), inklusive
en ferrul (108) til montering af en optisk fiber (201) fra det fiberoptiske kabel; og

en anden koblingsmegtrik (120), som er monteret omkring stikhuset (100) udvendigt,
inklusive et saet udvendige gevind (122), hvor

udvendige gevind for den anden koblingsmatrik er i gevindindgreb med de indvendige
gevind (90) i konverterhuset (26), sa stikdelen (105) i det fiberoptiske stik (22) stikker
frem gennem den farste abning (56) i konverterhuset (26) og er anbragt mellem de to

vinger (58) i konverterhuset (26).

Den bagudkompatible fiberoptiske stikenhed ifglge krav 1, hvor den bagudkompatible
konverter (20) omfatter en taetningsdel (70) monteret omkring konverterhuset (26)
udvendigt i en position mellem den farste koblingsmatrik (40) og den farste ende (28) af
konverterhuset.

Den bagudkompatible fiberoptiske stikenhed ifalge krav 1, hvor det fiberoptiske stik (22)
omfatter en taetningsdel (128), som er monteret omkring stikhuset (100) udvendigt og i

teetningsindgreb med en taetningsoverflade (72) i konverterhuset (26).
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2

Den bagudkompatible fiberoptiske stikenhed ifglge krav 1, hvor den anden
koblingsmatrik (120) i det fiberoptiske stik omfatter en gribedel (124).

Den bagudkompatible fiberoptiske stikenhed ifglge krav 1, hvor ferrulelementet (106) i
det fiberoptiske stik (22) omfatter en fieder (112) til at formagnetisere ferrulen (108) i en
retning af stikindferingen (113).

Den bagudkompatible fiberoptiske stikenhed ifglge krav 1, hvor den bagudkompatible
konverter (20) omfatter dbne sidegab (62) defineret mellem de to vinger (58).

Den bagudkompatible fiberoptiske stikenhed ifalge krav 1, hvor den farste
koblingsmetrik (40) i den bagudkompatible konverter (20) omfatter en gribedel (48).

Den bagudkompatible fiberoptiske stikenhed ifalge krav 7, hvor gribedelen (48)
definerer et flertal af fordybninger pa langs (50).

Den bagudkompatible fiberoptiske stikenhed ifalge krav 4, hvor gribedelen (124)
definerer et flertal af fordybninger pa langs.

Den bagudkompatible fiberoptiske stikenhed ifalge krav 4, hvor gribedelen (124) har en
udvendig diameter, som er stgrre end en udvendig diameter for seettet af udvendige
gevind i den anden koblingsmatrik (120)

Den bagudkompatible fiberoptiske stikenhed ifglge krav 7, hvor gribedelen (48) har en
udvendig diameter, som er stgrre end en udvendig diameter for de udvendige gevind i

den farste koblingsmetrik (40)

MURG * 173345
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