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OFPTICAL FIBER ADAPTEH ASSEMBLY

Related Applications

{6001} This application claims priority to U.S. Provisional Application No. 62/471,046,

filed March 14, 2017, which is incorporated herein by reference in its entirety.

Technical Field

10002} The present disclosure relates generally to optical fiber connector assemblies and,
more particulatly, to a self-cleaning adapter for supporting mating optical fiber connector

assemblies.

Background

{0003} Systems for interconnecting optical fibers typically utilize mating ferrules to
facilitate handling and accurate positioning of the fibers. The optical fibers are secured
within the ferrule with an end surface of each fiber being positioned generally flush with or
slightly protruding from an end face of the ferrule. When complementary ferrules are mated,
each optical fiber of one ferrule is coaxially positioned with a mating optical fiber of the other

ferrule.

10004 In some applications, the end faces of the mating optical fibers physically contact
one another in order to etfect signal transmission between the mating optical fiber pair. In
such applications, dust or debris between the fibers at the mating interface may reduce the
etficiency of the light transmission between the optical fiber pair. Due to the small optical
path relative fo the size of any foreign objects such as dust or debris, any such foreign objects
will likely interfere with the transmission of light. In addition, debris on the mating face of

one of the mating ferrules may prevent the desired contact between mating optical fibers.

{6005} The foregoing background discussion is intended solely to aid the reader. It is not
intended to limit the innovations described herein, nor to limit or expand the prior art
discussed. Thus, the foregoing discussion should not be taken to indicate that any particular
element of a prior systern is unsuitable for use with the innovations described herein, noris it

intended to indicate that any element is essential in implementing the innovations described
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herein. The implementations and application of the innovations described herein are defined

by the appended claims,

Summary

{0006} In one aspect, an optical fiber adapter assembly includes a housing having a
passage extending therethrough and including an outer surface spaced from the passage. The
passage includes a fongitudival axis and a mating section along the longitudinal axis. An air
vent extends between the mating section and the outer surface and a valve member is

configured to selectively seal the air vent,

{00067} In another aspect, an optical fiber adapter assembly includes a housing having a
passage extending therethrough and an outer surface spaced from the passage, with the
passage including a first connector receiving section and a second connector receiving section
aligned with the first connector receiving section. An air vent extends between the passage
and the outer surface and a movable member is operative to selectively seal the air vent. The
movable member is movable between a first position at which the air vent is sealed and a

second position at which the air vent is open.

{0008] In still another aspect, an optical fiber adapter assembly includes a housing having
a passage extending therethrough and an outer surface spaced from the passage. The passage
including a first connector receiving section, a second connector receiving section spaced
from the first connector receiving section, and a mating section disposed between the first
connector recetving section and the second connector receiving section and along a
fongitudinal axis of the passage. An air vent extends between the mating section and the

outer surface and a valve member is configured to selectively seal the air vent.

Brief Description of the Drawings

10009} Fig. 1 1is a perspective view of an optical fiber assembly including first and second

optical fiber connector assemblies inserted into an adapter assembly;

106010} Fig. 2 1s a perspective view of the optical fiber assembly of Fig. 1 with the first
and second optical fiber connector assemblies exploded from the adapter assembly and with

the adapter assembly in section;

10011} Fig. 3 1s an exploded perspective view of the optical fiber assembly of Fig. 1;
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{06012} Fig. 4 1s an enlarged view of a portion of Fig. 3 depicting a portion of an optical

fiber connector assembly;

{0013} Fig. 5 is an enlarged view of a portion of Fig. 3 depicting a section of the adapter

assembly;

[0614]  Tig

g. 6 is a schematic representation of an embodiment of an adapter assembly and

ferrule;

{0015] Fig. 7 is a schematic representation similar to Fig. 6 but with an alternate air vent
structure;

{0016} Fig. 8 is a schematic representation of another embodiment of an adapter
assembly with a pair of mating ferrules and upper and lower atr vent structures with a second
ferrule initially inserted into the adapter assembly;

10017} Fig. 9 is a schematic representation similar to Fig. 8 but with the second ferrule

further inserted into the adapter assembly;

2

{6018} Fig. 10 1s a schematic representation similar to Fig. 9 but with the second ferrule

fully inserted into the adapter assembly;

{6019} Fig. 11 1s a perspective view of the optical fiber assembly of Fig. 2 with the first
optical fiber connector assembly fully inserted into the adapter assembly and with the second

optical fiber connector assembly initially inserted into the adapter assembly;
{0020} Fig. 12 1s a sectional view of the optical fiber assembly of Fig. 11;

{6021} Fig. 13 1s a perspective view similar to Fig. 11 but with the second optical fiber

connector assembly further inserted into the adapter assembly;
{0022} Fig. 14 is a sectional view of the optical fiber assembly of Fig. 13;

{0023} Fig. 15 is a perspective view similar to Fig. 13 but with the second optical fiber

connector assembly fully inserted into the adapter assembly;
{0024} Fig. 1615 a sectional view of the optical fiber assembly of Fig. 15;

10025} Fig. 17 1s a schematic perspective representation of another alternate embodiment

of an adapter assembly and valve member;

{6026} Fig. 18 1s a schematic side elevational view of a hall valve for use with an adapter

assembly with the ball valve in a closed position;
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100271 Fig. 19 1s a schematic side elevational view of the ball valve of Fig. 18 but with
the ball valve in an open position;

{06028} Fig. 20 1s a schematic top plan view of the ball valve of Fig. 18,

{0029} Fig. 21 is a schematic side elevational view of the ball valve of Fig. 18 but with
the sealing ball exploded for clarity;

10030} Fig. 22 is a schematic top plan view of the ball valve of Fig. 21 but with the
sealing ball exploded for clarity;

{0031} Fig. 23 1s a schematic representation of a further embodiment of a pair of optical
fiber connector assemblies aligned for insertion into a further embodiment of an adapter
assembly with a second optical fiber connector assembly initially inserted into the adapter
assembly;

10032} Fig. 24 1s a schematic representation similar to Fig. 23 but with the second optical
fiber connector assembly further inserted into the adapter assembly; and

{6033} Fig. 25 1s a schematic representation similar to Fig. 24 but with the second optical

fiber connector assembly fully inserted 1uto the adapter assembly.

Detailed Description

{0034} Referring to Figs. 1-3, an optical fiber assembly 10 includes a housing in the form
of an adapter assembly 15, a first optical fiber connector assembly 100, and a second optical
fiber connector assembly 101 optically connected to the first optical fiber connector
assembly. The first and second optical fiber connector assemblies 100, 101 may have any
configuration. For example, as depicted, the first and second optical fiber connector

assemblies 100, 101 are identically configured.

{0035} Each of the depicted optical fiber connector assemblies 100, 101 includes an
optical fiber and ferrule assembly or multi-fiber optical assembly 105, an inner housing
component 140 configured to receive the optical fiber and ferrule assernbly 105, and an outer

housing component 130 configured to receive the inner housing component.

{0036} The optical fiber and ferrule assembly 105 comprises an optical fiber cable 120
and a ferrule 110 secured to at least one end of the cable. The optical fiber cable 120 is

depicted as being generally planar or flat and may include any number and any type of optical
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fibers 123, The optical fiber cable 120 roay include a sheathing 122 surrounding the cable as
well as other materials (not shown) that surround the optical fibers 123 within the cable such
as a buffer. In an alternate embodiment that 1s not depicted, the cable may be round or may

include a plurality of loose optical fibers. The optical fibers 123 may have any configuration

or be any type such as a single-mode or multi-mode configuration.

{0037} Referring to Fig. 4, the ferrule 110 may have any configuration but is depicted as
a generally rectangular cuboid configured to support and align an end of each of the optical
fibers 123. The ferrule 110 has an upper surface 111, an opposite lower surface 112, and a
pair of spaced apart side surfaces 113 that interconnect the upper surface and lower surface.
The optical fibers 123 extend through a fiber receiving section of the ferrule 110 past the rear
face 114 of the ferrule and terminate generally adjacent the frout face 115 of the ferrule. A
raised surface 116 may extend along each of the upper surface 111, lower surface 112, and
side surfaces 113 generally adjacent the rear face 114 of the ferrule 110 and defines a front or

forward edge 117 between the rear face 114 and the front face 115

{0038} The fiber receiving section may be configured as a plurality of adjacent bores
configured to recetve the optical fibers 123, Although the ferrule 110 is depicted as being
configured to receive twelve optical fibers 123, the ferrule may be configured to receive any

number of optical fibers in one or more rows.

{0039} The end of each optical tiber 123 may extend slightly past the front face 115 of
the ferrule 110, In some embodirnents, the end of each optical fiber 123 may be formed
and/or polished to be generally perpendicular to the axis of the optical tfiber. In other
embodiments, the end of each optical fiber 123 may be formed and/or polished tobe at a
slight angle relative to perpendicular to the axis of the optical fiber. In one embodiment, the
angle may be approximately 8°. By configuring the ends of the optical fibers 123 tobe at a
slight angle to perpendicular to the optical axis, optical transmission i3 not significantly
degraded while reducing the likelihood of reflection at the interface between mating optical

fibers.

{0040} The outer housing component 130 may have any configuration and includes a
central bore 131 into which the inner housing component 140 may be inserted. The front
face 132 includes a rectangular bore 133 configured to permit a portion of the ferrule 110 to
be inserted therethrough. In one configuration, the ferrule 110 may be inserted into the

rectangular bore 133 so that the front face 115 of the ferrule is aligned with or projects
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slightly beyond the front face 132 of the outer housing compenent 130, The outer housing
component 130 and inner housing component 140 may include a locking structure to secure
the inner housing component within the outer housing component. As depicted, the outer
housing component 130 includes a locking aperture 135 generally adjacent a rear portion of

the outer housing component that forms a portion of the locking structure.

{0041} The inver housing component 140 may have any configuration that permits it to
be lockingly received within the central bore 131 of the cuter housing component 130. The
inner housing component 140 also includes a central bore 141 through which the ferrule 110
may pass. The inner housing component 140 may include ferrule securing structure at one
end for securing the ferrule 110 within the inner housing component. More specifically, the
inner housing component 140 may include a pair of spaced apart, inwardly extending lateral
projections 142 that together define a gap or opening 143 through which the forward portion
of the ferrule 110 may extend. The length of the opening 143 between the lateral projections
142 is greater than the lateral distance or width of the ferrule 110 adjacent the front face 115
but 1s less than the lateral distance or width of the ferrule at the raised surface 116 adjacent
the rear face 114. As a result, the ferrule 110 may be inserted into the central bore 141 of
inner housing component 140 until the forward edge 117 of each raised surface 116 along the

side surfaces 113 contacts one of the lateral projections 142.

10042} The inner housing component 140 further includes a pair of spaced apart, resilient
arms 144 each having an inwardly extending lateral projection 145 that together define a gap
or opening 146 through which a portion of the ferrule extends. More specifically, while in an
undeflected state, the arms 144 define the length of the opening 146 to be less than the
distance between the raised surface 116 along the upper surface 111 and the raised surface
116 along the tower surface 112 of the ferrule 110, However, the arms 144 may deflect upon
insertion of the ferrule 110 1nto the central bore 141 to permit the ferrule including the raised
surfaces 116 along the upper and lower surfaces 111, 112 to be inserted past the lateral

projections 145 on the resilient arms 144,

10043} The inner housing component 140 further includes portion of the locking structure
for securing the inner housing component 140 to the outer housing component 130, More
specifically, the inner housing component 140 includes a first rigid arm 147 and a second
deflectable arm 148 spaced from the first rigid arm. The second deflectable arm 148 may

include a locking projection {not shown) that lockingly engages the locking aperture 135 to
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secure the inner housing component 140 to the outer housing component 130 when the inner

housing component is inserted into the outer housing component.

{0044} Referring to Fig. 5, adapter assembly 15 has an adapter body 16 that is generally
rectangular in cross-section and includes an upper wall 17, a lower wall 18 opposite the upper
wall, and a pair of sidewalls 19 interconnecting the upper and lower walls. Body 16 further
includes a first end 21 and an oppositely facing second end 22 with a passage 25 extending
between the two ends. The passage 25 includes a first connector receiving section or end 26

extending inwardly from the first end 21 towards the second end 22, a second connector

,
receiving section or end 27 extending inwardly from the second end towards the first end, and
a third or mating section 28 between the first and second sections. The mating section 28
may be centrally located or offset between the first end 21 and second end 22 of the body 16
along passage 25 Each of the first connector receiving section 26 and the second connector

receiving section 27 has a cross-section configured to receive the outer housing component

130 of the first and second optical fiber connector assemblies 100, 101, respectively.

{0045} The first connector receiving section 26 and the second connector receiving
section 27 are generally aligned along a longitudinal or mating axis 90 of the passage 25.

The mating section 28 is configured to tightly receive at least the end portions of the first
optical fiber connector assembly 100 and the second optical fiber connector assembly 101, In
doing so, the cross-section of the passage 25, at least at the mating section 28, and the cross-
sections of the first and second optical fiber connector assemblies 100, 101 are configured to
reduce, minimize, or potentially eliminate air passing between or along the outer surface 137
of outer housing component 130 of the optical fiber connector assernblies and the nner wall
or surface 29 of the passage 25 as the optical fiber connector assemblies are inserted into the

passage.

10046} The adapter body 16 further includes an air vent or channel 35 that extends
between the inner surface 29 of the passage 25 and the outer surface 20 of the adapter body.
In one embodiment, the air vent 35 may be positioned to intersect with the mating section 28
of passage 25 along the mating plane 91 (Fig. 11) of the ends of the optical fibers 123 of each

of the optical fiber connector assemblies 100, 101

10047} The air vent 35 may have any desired configuration. The air vent 35 may include
one or more openings that extend upward or downward (to the upper wall 17 or lower wall

I8, respectively) as depicted in Figs. 1-5 or may include one or more openings with some
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extending upward and others extending downward as depicted 1o Figs. 8-10. As depicted in
Fig. 6, in some embodiments, the air vent 35 may be a slot 30 extending laterally or
perpendicularly relative to the mating axis 90. The path of air flow from mating section 28
through the air vent 35 is indicated schematically at arrow 85, The lateral dimension or width
of the slot 36 may be set as desired and may be dependent upon its length parallel to the
mating axis 90. As depicted, the slot 36 may be slightly wider than the distance between the
optical fibers 123 closest to the opposite side surfaces 113 of the ferrule 110, In other words,
as depicted, the slot 36 is slightly narrower than the width of the ferruie 110, In other
embodiments, the slot 36 may have any other desired width such as approximately as wide as
the distance between the outermost optical fibers 123 or a width narrower than the distance

between the outermost optical fibers.

{0048} In another embodiment, the air vent 35 may comprise a plurality of laterally
spaced apart openings ot bores 37 (Fig. 7). lun other words, rather than utilizing a relatively
wide slot 36 as depicted in Fig. 6, the air vent 35 may comprise a plurality of smalier
openings or bores 37 that extend laterally relative to the mating axis 90. The bores 37 may be
dimensioned as desired and may be spaced apart to define a distance between the outermost

bores equal to the width of the slots 36 described above.

{0049} In some embodiments, body 16 may include a mounting flange 38 (Figs. 1-3) 10
facilitate mounting the adapter assembly 15 to a panel 80, A gasket 81 provides a seal
between the flange 38 and the panel 80. In other embodiments, the body 16 may not include
a flange. Body 16 may be formed of any desired material such as a resin or polymer. In
addition, body 16 may be formed as a single, unitary molded component or it may be formed

from a plurality of components that are assembled together.

{0030} Referring back to Fig. 5, adapter assembly 15 may include a valve member 40
mounted on the adapter body 16 and configured to selectively seal the air vent 35, The valve
member 40 is operative to permit air to escape from the passage 25 through the air vent 35 as
the first and second optical fiber connector assemblies 100, 101 are mated within the adapter
assembly 15, The flow of air from the passage 25 through the air vent 35 1s operative to
dislodge dust and debris on the ends of the optical fibers 123 as well as any other debris on
the front face 115 of the terrule that may otherwise affect the mating of the first and second
optical fiber connector assemblies 100, 101, The valve member 40 may further be configured
to seal the air vent 35 at all other times to prevent dust and debris from entering the passage

25 through the air vent.
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{0051} In one embodiment, the valve member 40 may be an elastomeric sealing member
41 secured to the outer surface 20 of the adapter body 16 adjacent the air vent 35. When
configured as an elastomeric member 41, the valve member 40 may include a first or
mounting section 42 for securing the elastomeric member to the adapter body adjacent the air
vent 35, a sealing section 43 for sealing the air vent, and a deflectable section 44 to permut
movement of the sealing section. Referring to Figs. 8-10, The sealing section 43 ts movable
between a first or sealed position at which the sealing section engages the adapter body 16 to
seal the air vent 35 (Figs. 8 and 10} and a second or open position at which air may pass

through the air vent (Fig. 9).

[0052] The elastomeric sealing member 41 permits air within the mating section 28 of
passage 25 between the ferrules 110 of the first and second optical fiber connector assemblies
100, 101 to exit the mating section 28 and pass outside of the adapter assembly 15 through
the atr vent 35. More specifically, upon moving the mating optical fiber connector
assemblies 100, 101 relatively towards each other within the passage 25, the pressure of the
air between the connector assemblies and within the air vent 35 will increase as a result of the
relatively tight spacing between the mating section 28 of passage 25 and outer surface 137 of

the outer housing components 130 of the first and second connector assemblies.

{0053} Once the air pressure between the connector assemblies 100, 101 and within the
air vent 35 exceeds a predetermined threshold, the air pressure will force the detlection of the
deflectable section 44 and cause the sealing section 43 to move from its first or sealed
position (Fig. 8) to its second or open position {Fig. 9) permitting air within the mating
section 28 and the air vent 35 to be expelled past the elastomeric sealing member 41.
Continued relative movement of the first and second optical fiber connector assemblies 100,
101 towards each other will continue to cause ait to escape through the air vent 35 past the
sealing section 43. While the optical fiber connector assemblies 100, 101 are moving
towards each other, ait will flow from the passage 25 through the air vent 35 and expel or
discharge dust and debris from within the passage and dislodge dust and debris 82 from the
front face 115 of the ferrules 110. The path of air flow from mating section 28 through the
air vent 35 1s indicated schematically at arrow 86.

16054} Once the first and second optical fiber connector assemblies 100, 101 are fully
mated (i.e., relative movement between the connector assemblies ceases) as depicted in Fig.
10, the resilient nature of the detlectable section 44 will cause the sealing section 43 to move

from the second or open position to the first or sealed position, thus sealing the air vent 35.
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{0055} Upon unmating one of the first and second optical fiber connector assemblies 100,
101 from the adapter 15, a relative vacuum or reduction in air pressure may be created
causing the sealing section 43 of the elastomeric sealing member 41 to deflect inward
towards passage 25. However, a sufficient amount of air may pass along the interface
between the inner wall 29 of passage 25 and the outer surface 137 of the outer housing
components 130 of the first and second optical fiber connector assemblies 100, 101 to permit

the removal of the first of the optical fiber connector assemblies.

{0056} In operation, the first optical fiber connector assembly 100 15 fully inserted within
the first end 20 of passage 25 as depicted in Figs. 11-12. In the fully inserted position, the
front face 115 of the ferrule 110 of the first optical fiber connector assembly 100 is positioned
or aligned with the mating plane 1. In addition, the outer surface 137 of the outer housing
component 130 of the first optical fiber connector assembly 100 is positioned adjacent or in
close proxumity to the inner wall 29 of the mating section 28 of the passage 25 of adapter
body 16 in a manner sufficient to somewhat seal or restrict the amount of air that may pass
between the outer surface of the outer housing component and the tnner surface of the mating
section of the passage 25. The second optical fiber connector assembly 101 is aligned with

the second end 27 of passage 25 and positioned along the mating axis 90,

{0057} As the second optical fiber connector assembly 101 is inserted into the passage 25
as depicted in Figs. 13-14, the front face 115 of the ferrule 110 of the second optical fiber
connector assembly moves towards the mating section 28 of the passage 25 of adapter body
16. Upon reaching the mating section 28, the outer surface 137 of the outer housing
component 130 of the second optical fiber connector assembly 101 is positioned adjacent or
in close proximity to the inner surface 29 of the mating section 28 of the adapter body 16ina
manner sufficient to somewhat seal or restrict the arsount of air that may pass between outer
surface of the outer housing component and the inner surface of the mating section of the

passage 25.

{0058} As a result of the airflow restriction between the outer housing components 130 of
the first and second optical fiber connector assemblies 100, 101 and the passage 25,
continued insertion of the second optical fiber connector assembly towards the first optical
fiber connector assembly will increase the air pressure within the mating section 28 of
passage 25 between the front face 115 of the ferrules 110 of the two connector assemblies.
Air vent 35 is fluidly connected to the mating section 28 so that an increase in air pressure

within the mating section also results in an increase in air pressure within the air vent. Once
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the air pressure within the mating section 28 of passage 25 exceeds a predetermined
threshold, the air pressure at the air vent 35 will cause movement of the sealing section 43 of
the elastomeric seal member 41 to permit air to escape ot be discharged from the mating
section through the air vent and past the seal member. Movement of air within the mating
section 28 of passage 25 may be operative to displace dust and debris from the front face 115

of the ferrules 110,

{6059] The second optical fiber connector assembly 101 may continue to be moved
towards the first optical fiber connector assembly 100 until the front faces 115 of the ferrules
110 of the two connector assemblies are mated together with the front faces disposed adjacent
or along the mating plane 91 as depicted in Figs. 15-16. Once the first and second optical
fiber connector assemblies 100, 101 are fully mated, the resilient nature of the elastomeric
sealing member 41 will cause the sealing section 43 to return to its sealed position, thus
sealing the air vent 35. By resealing the air vent 35, upon unmating the first and second
optical fiber connector assemblies 100, 101, dust and/or debris from outside of the adapter

assembly 15 will not be drawn into the passage 25 through the air vent.

10060} Vartous alternative embodiments are contemplated. For example, although the air
vent 35 in the embodiment depicted in Figs. 1-5 1s positioned along the mating plane 91, in
another embodiment, the air vent may be offset from the mating plane. In still another
embodiment, the air vent 35 may extend laterally or parallel to the major axis of the ferrule
110 {(i.e., parallel to the rows of optical fibers 123} rather than extending to the upper and/or

fower walls 17, 18 of the adapter body 16.

{0061} Further, although the embodiment described above includes mating ends of the
optical fibers 123 being in contact along the mating plane 91, the concepts described herein
may also be used with optical fiber connector asserblies in which the ends of the optical
fibers of the mating connector assemblies are not in contact. For example, the optical fiber
connector assemblies may include lens elements (not shown) aligned with the optical fibers

that eliminate the need for the ends of mating optical fibers to be in contact with each other.

{0062} In some instances, the front face 115 of the ferrules 110 may extend or project
past the front face of the outer and inner housing components 130, 140. The front face 115
may project past the front face of the outer and inner housing components 130, 140 a distance

sufficient such that dust or debrnis that is dislodged from the front face 115 of the ferrules 110
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that 1s not evacuated from the passage 25 and is disposed on one of the housings does not

disrupt the mating of the first and second optical tiber connectors 100, 101,

{0063} In still another embodiment depicted in Figs. 8-10, the mating section 28 of
passage 25 may be dimensioned to tightly receive the ferrules 170 without the cuter and inner
housing components 130, 140. In such case, it may be desirable to form each ferrule 170
with rounded comners 176 along its front face 175. Upon mating a pair of ferrules 170, the
rounded corners 176 will form debris reservoirs 177 to accommodate dust or debris 82 that is

not expelied from the passage 25 but rather is pushed to the edge of the ferrule.

{0064} As may be understood from this description, the mating function and iis resulting
debris expulsion action may be repeated one or more times, as desired, to effect the removal

of perceived or suspected debris.

{0065] Various alternatives of the valve member 40 are contemplated. For example,
referring to Fig. 17, the valve member 40 may be configured as continuous elastomeric
member 45 that extends around the adapter body 16 and seals the air vent 35, In another
alternate embodiment depicted 1n Figs. 18-22, the valve member 40 may be contigured as a
ball valve 50 positioned on adapter body 16 and aligned with air vent 35. The ball valve 50
may include a semi-spherical valve seat 51 within valve body 52. A sealing ball 53 is
positioned or disposed adjacent the valve seat 51 and 1s retained in place with elastomeric
member 54. The elastomeric member 54 may be secured to the valve body 52 by a mounting
section 55 and engages the sealing ball 53 at the engagement section 56, The elastomeric
nature of the engagement member 54 permits the sealing ball 53 to move between a first or
sealed position (Fig. 18) and a second or open position (Fig. 19) when the air pressure within
the mating section 28 of passage 25 exceeds a predetermined threshold. In Fig. 19, air
escaping from the air vent 35 1s depicted by arrow 87 and air escaping past the valve seat 52
and sealing ball 53 is depicted by arrow 88, Figs. 21-22 depict the ball valve 50 with the seal
ball 52 exploded from the valve seat 51 for clarity. In an alternate embodiment, the

elastomeric member 54 may be secured to the adapter body 16,

{0066} In another embodiment, one or both of the optical fiber connector assemblies 100,
101 or the adapter assembly 15 may include an element (not shown) to selectively permit air
to flow into the mating section 28 of passage 25 during unmating of the optical fiber
connector assemblies. For example, the connector assemblies 100, 101 or the adapter

assembly 15 may include a member, such as a portion of a latch, that is configured to open a
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passage (not shown) to permit air to flow to the mating section 28 only while unmating the
connector assemblies. Such structure may be desirable when the airflow between the outer
surface 137 of the outer housing component 130 and the 1nner surface 29 of the mating
section 28 is so limited that removal of one of the optical fiber connector assemblies 100, 101

is restricted.

{00671 In some instances, it may be desirable to generate an impulse or blast of air to
dislodge the dust and debris from the optical fiber connector assemblies. In one embodiment,
a structure may be provided that creates some resistance to the insertion of the optical fiber
connector assemblies. Upon overcoming the resistance, the optical fiber connector assembly
being inserted will move rapidly towards the mating plane 91. I the ove of the optical fiber
connector assemblies is already inserted into the adapter assembly 15, the rapid insertion of
the other optical fiber connector assernbly resulting from overcoming the resistance will
result in a rapid increase in air pressure within the mating section 28 and thus rapidly force

air including dust and debris through the air vent 35,

{0068} In one embodiment depicted in Figs. 23-25, adapter body 216 may include a
deflectable locking structure, such as latch arms 225, to provide the reststance to insertion of
the optical fiber connector assemblies 200, 201 More specifically, the first and second optical
fiber connector assemblies 200, 201 are depicted with adapter assembly 215, Each of the
optical fiber connector assemblies 200, 201 may be similar to the optical fiber connector
assemblies 100, 101 but further include a reduced cross-section portion 205, between the rear
face 202 and the front face 203, which defines a pair of rearwardly facing locking edges or

surfaces 206,

{0069} The adapter assembly 215 may be similar to adapter 15 but includes a pair of
deflectable latch arms 225 associated with each end or opening 223 of the cavity 222. Each
deflectable latch arm 225 includes a resilient cantilevered arm 226 and a locking projection
227 at the free end of the cantilevered arm. The locking projection 227 may include a first
tapered or angled lead-in surface 228 and a second tapered or angled locking surface 229,
The angled lead-in surface 228 is configured to engage the front face 203 of the optical fiber
connector asserablies 200, 201 to cause the deflection of the latch arms 225 to permit the
insertion of an optical fiber connector assembly. The angled locking surface 229 is
configured to engage one of the locking surfaces 206 of the reduced cross-section portion 205
of the optical fiber connector assemblies 200, 201 to retain the optical fiber connector

assemblies within the adapter assembly 215,
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106701 In addition, upon the latch arms 225 reaching the reduced cross-section portion
205, the resistance to insertion will be reduced and the angled locking surface 229 will assist
in propelling the optical fiber connector assembly 200, 201 towards the mating plane 91 to

create an impulse or blast of air through the air vent 35.

10071} In operation and as depicted in Fig. 23, first optical fiber connector assembly 200

is positioned within adapter assembly 215,

{0072} The second optical fiber connector assembly 201 is aligned with the mating axis
90 of passage 25 of adapter assembly 215. Movement of the second optical fiber connector
assembly 201 along the mating axis 90 in a mating direction causes the front face 203 of the
optical fiber connector assembly 201 to engage the angled lead-in surfaces 228 of the latch

arms 225 and deflect the latch arms.

{0073] As depicted in Fig. 24, continued insertion movement of the optical fiber and
ferrule assembly 200 causes the tip 230 of the locking projection 227 to engage the outer
surfaces 204 of the second optical fiber connector assembly 201 as the second optical fiber
connector assembly 1s moved into the passage 25 towards the mating plane 91, Once the
second optical fiber connector assembly 201 1s inserted sufficiently 1nto the passage 25, the
focking projection 227 will be aligned with the reduced cross-section portion 205 of the
second optical fiber conunector assembly 201, The resilient nature of the cantilevered arms
226 of deflectable latch arms 225 will cause the locking projection 227 to enter the reduced
cross-section portion 205 with the angled locking surface 229 engaging the locking surface

206 of the second optical fiber connector assembly 201 as depicted in Fig. 25.

{0074} Upon tips 230 of the locking projections 227 reaching the reduced cross-section
portion 205, the speed of insertion of the second optical fiber connector assembly 201 may be
increased to cause an impulse or blast of air through the air vent 35. More specifically, upon
tips 230 of the locking projections 227 reaching the reduced cross-section portion 205, the
resistance to insertion caused by the engagement of the projections with the outer surface of
the second optical fiber connector assembly 201 will be eliminated. In addition, the angled
locking surface 229 may engage the locking surface 206 of the second optical fiber connector
assembly 201, further causing an increase in insertion speed of the second optical fiber

connector assembly 201

{6075] It will be appreciated that the foregoing description provides examples of the

disclosed system and technique. However, 1t 15 contemplated that other implementations of
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the disclosure may ditfer in detail from the foregoing examples. All references to the
disclosure or examples thereof are intended to reference the particular example being
discussed at that point and are not intended to imply any limitation as to the scope of the
disclosure more generally. All language of distinction and disparagement with respect to
certain features 1s intended to indicate a lack of preference for those features, but not to

exclude such from the scope of the disclosure entirely unless otherwise indicated.

{0076} Recitation of ranges of values herein are merely intended to serve as a shorthand
method of referring individually to each separate value falling within the range, unless
otherwise indicated herein, and each separate value is incorporated into the specification as if
it were individually recited herein. All methods described herein can be performed in any

suitable order unless otherwise indicated herein or otherwise clearly contradicted by context.

{6677} Accordingly, this disclosure inchudes all modifications and equivalents of the
subject matter recited 1n the claims appended hereto as permitied by applicable law.
Moreover, any combination of the above-described elements in all possible variations thereof
is encompassed by the disclosure unless otherwise 1ndicated herein or otherwise clearly
contradicted by context. Stll further, the advantages described herein may not be applicable

to all embodiments encompassed by the claims.
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L. An optical fiber adapter assembly comprising:

a housing having a passage extending therethrough, the passage having a longitudinal
axis, the housing further including an outer surface spaced from the passage;

the passage including a mating section along the longitudinal axis of the passage;

an air vent extending between the mating section and the outer surface; and

a valve member configured to selectively seal the air vent.

2. The optical fiber adapter assembly of claim 1, wherein the valve member is
movable between a first position at which the air vent is sealed and a second position at

which the air vent is open.

3. The optical tiber adapter assembly of claim 2, wherein the valve member

comprises an elastomeric member.

4. The optical fiber adapter assembly of claim 1, wherein the valve member is

disposed along the air passage.

5. The optical fiber adapter asserbly of claim |, wherein the mating section 1s
configured to receive mating end surfaces of first and second optical fiber connectors inserted
into the mating section, the mating end surfaces being aligned along a mating plane, and the

air vent being adjacent the mating plane.

6. The optical fiber adapter assermbly of claim 5, wherein the air vent is along the

mating plane.

7. The optical fiber adapter assembly of claim 1, wherein the air vent is a first air
vent and the valve member i3 a first valve member, and the housing further comprises a
second air vent extending between the mating section and the outer surface of the housing

and further comprising a second valve member configured to selectively seal the air vent.

8. The optical fiber adapter assembly of claim 7, wherein the first valve member

and the second valve member are portions of a single elastorueric member.
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9. The optical tiber adapter assembly of claim 1, wherein the mating section 13

dimensioned to snuggly receive portions of first and second optical fiber connectors therein.

10.  The optical fiber adapter assembly of claim 9, wherein upon positioning the
portion of the first optical fiber connector at the mating section of the passage and inserting
the portion of the second optical fiber connector into the mating section of the passage, air

within the mating section will pass through the air vent.

11, The optical fiber adapter assembly of claim 10, wherein the valve member 1s
configured to be moved from a closed position to an open position by the air passing through

the air vent.

12, The optical fiber adapter assembly of claim 10, wherein the mating section has
a mating cross~-section and the portions of the first and second optical fiber connectors each
have a connector cross-section, the mating cross-section and the connector cross-sections are
configured so that the air passing through the air vent is caused by an increase in air pressure

within the mating section.

13, The optical fiber adapter assembly of claim 1, wherein the air vent is generally

perpendicular to the longitudinal axis of the passage.

14. An optical fiber adapter assembly comprising:

a housing having a passage extending therethrough and an outer surface spaced from
the passage;

the passage including a first connector receiving section and a second connector
receiving section aligned with the first connector recetving section;

an air vent extending between the passage and the outer surface; and

a movable member operative to selectively seal the air vent, the movable member
being movable between a first position at which the air vent is sealed and a second position at

which the air vent is open.

15, The optical fiber adapter assembly of claim 14, wherein the first connector

recetving section is spaced from the second connector receiving section.

Page 17 of 19



WO 2018/169759 PCT/US2018/021564

16, The optical fiber adapter assembly of claim 14, wherein the passage further
comprises a mating section aligned with and between the first and second connector receiving
sections, the mating section being configured to receive mating end surfaces of first and
second optical fiber connectors inserted into the mating section, the mating end surfaces

being aligned along a mating plane, and the air vent being adjacent the mating plane.

17, The optical fiber adapter assembly of claim 16, wherein the air vent 1s along

the mating plane.

18  The optical fiber adapter assembly of claim 14, wherein the mating section is
dimensioned to snuggly receive portions of first and second optical fiber connectors therein,
and upon positioning the portion of the first optical fiber connector at the mating section of
the passage and inserting the portion of the second optical fiber connector into the mating

section of the passage, air within the mating section will pass through the air vent.

19 The optical fiber adapter assembly of claim 18, wherein the valve member is
configured to be moved from a closed position to an open position by the air passing through

the air vent.

20.  The optical fiber adapter assernbly of claim 18, wherein the mating section has
a mating cross-section and the portions of the first and second optical fiber connectors each
have a connector cross-section, the mating cross-section and the connector cross-sections are
configured so that the air passing through the air vent is caused by an increase iu air pressure

within the mating section.

21 An optical fiber adapter assembly comprising:

a housing having a passage extending therethrough, the passage having a longitudinal
axis, the housing further including an outer surface spaced from the passage;

the passage including a first connector receiving section, a second connector receiving
section spaced from the first connector recetving section, and a mating section disposed
between the first connector receiving section and the second connector receiving section and
along the longitudinal axis of the passage;

an air vent extending between the mating section and the outer surface; and

a valve member configured to selectively seal the air vent.
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