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(57) Abstract: A dustcap comprises a body having a cylindrical portion
configured to receive a ferrule of an optical fiber connector, and an end
portion opposite the cylindrical portion. The end portion includes a recep-
tacle. The dustcap has a built-in cleaner and an alignment portion disposed
within the receptacle. The dustcap further comprises a removable cover
configured to couple to the end portion of the dustcap. In another embod-
iment, the end portion includes a flat surface, the cleaner is disposed on
the flat surface of the end portion and below a bottom surface of the align-
ment portion, and the cover is configured to receive the end portion of the
dustcap. In another embodiment, the cover has a receptacle and the clean-
er and alignment portion are disposed within the receptacle, whereas the
body comprises an end portion configured to receive at least a portion of
the cover with the built-in cleaner.
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DUSTCAP WITH BUILT-IN CLEANER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of United States Patent Application
No. 17/028,083 filed September 22, 2020, entitled “Dustcap With Built-In Cleaner,” which is

incorporated by reference herein.

TECHNICAL FIELD
[0002] The present disclosure relates generally to optical fiber systems and more

specifically to dustcaps for optical fiber connectors.

BACKGROUND

[0003] Data, voice, and other communication networks are increasingly using fiber
optics to carry information. In a fiber optic network, each individual fiber is generally
connected to both a source and a destination device. Additionally, along the fiber optic run
between the source and the destination, various connections or couplings may be made on the
optical fiber to adjust the length of the fiber or to provide termination connection ports for end
users at which one or more fibers may be branched from a feed cable. In instances when the
connection may be exposed to weather conditions, an essentially waterproof configuration of
components is needed. With the increasing desire for completely optical networks, “fiber to
the premises” (FTTP) or “fiber to the home™” (FTTH) systems are being developed to provide
optical fibers that extend from the source to the site of the end-user. Optical fiber enclosures
are used for management of cables that extend to various user locations.

[0004] To interconnect the cables, various cable connector designs provide for low
insertion loss and stability. Some example connectors may include, but are not limited to, SC,

Dual LC, LC, ST and MPO connectors. For example, ferrules (one in each connector, or one
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in the connector and one in the apparatus or device), each containing an optical fiber end, are
butted together end to end and light travels across the junction.

[0005] Dirt or contamination on the end of a ferrule of an optical fiber connector
hinders performance. Cleaning of optical fiber connectors and ferrules is essential to providing
quality fiber installations. Thus, there is a need to inspect fiber optic connectors and

conveniently clean them when necessary.

SUMMARY

[0006] According to one aspect, there is provided a dustcap comprising a body. The
body comprises a cylindrical portion configured to receive a ferrule of an optical fiber
connector, and an end portion opposite the cylindrical portion, wherein the end portion includes
a receptacle. The dustcap further comprises a cleaner disposed within the receptacle, and a
cover configured to couple to the end portion of the dustcap. The cover may be removable
from the end portion of the dustcap. The cover may comprise a plurality of tabs configured to
snap on the end portion of the dustcap. The body may further comprise a divider between the
cylindrical portion and the end portion of the dustcap. In some embodiments, the end portion
may have a tapered portion. In some embodiments, the cylindrical portion may have a first
diameter and the end portion may have a second diameter larger than the first diameter. In
some embodiments, the body may comprise a single integral piece.

[0007] According to another aspect, there is provided a dustcap comprising a cover
having areceptacle. A cleaner is disposed within the receptacle. The dustcap further comprises
abody having a cylindrical portion configured to receive a ferrule of an optical fiber connector,
and an end portion opposite the cylindrical portion, wherein the end portion is configured to
receive at least a portion of the cover. The cover may be removable from the end portion of

the dustcap. The cover may comprise a plurality of tabs configured to snap into the end portion
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of the dustcap. In some embodiments, the body may further comprise a divider between the
cylindrical portion and the end portion of the dustcap. In some embodiments, the end portion
may have a tapered portion. In some embodiments, the cylindrical portion may have a first
diameter and the end portion may have a second diameter larger than the first diameter. In
some embodiments, the body may be configured as an integral piece.

[0008] According to another aspect, there is provided a dustcap having a body
comprising a cylindrical portion configured to receive a ferrule of an optical fiber connector,
and an end portion opposite the cylindrical portion, wherein the end portion includes a flat
surface. The dustcap further comprises a cleaner disposed on the flat surface of the end portion.
The dustcap further comprises a cover configured to receive the end portion of the dustcap.
The cover may be removable from the end portion of the dustcap. The cover may comprise a
plurality of tabs configured to snap on the end portion of the dustcap. In some embodiments,
the body may be provided as a single integral piece. In some embodiments, the end portion
may have a tapered portion. In some embodiments, the cylindrical portion may have a first
diameter and the end portion may have a second diameter larger than the first diameter.

[0009] According to another aspect, there is provided an alignment portion in the
receptacle of a disclosed dustcap such that the cleaner is within the receptacle and below a
bottom surface of the alignment portion. The alignment portion can include an aperture sized
to receive a ferrule, such that an end of the ferrule can be positioned substantially
perpendicularly to the cleaner for increased cleaning efficacy and/or efficiency.

[0010] The present disclosure is not limited in terms of the particular embodiments
described in this application, which are intended as illustrations of various aspects. Many
modifications and variations can be made without departing from its spirit and scope, as will

be apparent to those skilled in the art.
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BRIEF DESCRIPTION OF THE FIGURES

[0011] FIG. 1A is a perspective view of a dustcap;

[0012] FIG. 1B shows an exemplary size of the dustcap of FIG. 1A;

[0013] FIGS. 2A is a perspective view of one embodiment of a dustcap including a
cleaner according to aspects of the present disclosure;

[0014] FIG. 2B is a cross-sectional view of the dustcap of FIG. 2A according to aspects
of the present disclosure;

[0015] FIG. 2C shows an exemplary size of the dustcap of FIG. 2A according to aspects
of the present disclosure;

[0016] FIG. 2D is a perspective view of the dustcap of FIG. 2A being inserted into an
optical fiber connector according to aspects of the present disclosure;

[0017] FIG. 2E is a cross-sectional view of the dustcap of FIG. 2A inserted into an
optical fiber connector according to aspects of the present disclosure;

[0018] FIGS. 3A is a perspective view of another embodiment of a dustcap including
a cleaner according to aspects of the present disclosure;

[0019] FIG. 3B is across-sectional view of the dustcap of FIG. 3A according to aspects
of the present disclosure;

[0020] FIG. 3C shows an exemplary size of the dustcap of FIG. 3A according to aspects
of the present disclosure;

[0021] FIG. 3D is a perspective view of the dustcap of FIG. 3A being inserted into an
optical fiber connector according to aspects of the present disclosure;

[0022] FIG. 3E is a cross-sectional view of the dustcap of FIG. 3A inserted into an
optical fiber connector according to aspects of the present disclosure;

[0023] FIGS. 4A is a perspective view of another embodiment of a dustcap including

a cleaner according to aspects of the present disclosure;
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[0024] FIG. 4B is a cross-sectional view of the dustcap of FIG. 4A according to aspects
of the present disclosure;

[0025] FIG. 4C shows an exemplary size of the dustcap of FIG. 4A according to aspects
of the present disclosure;

[0026] FIG. 4D is a perspective view of the dustcap of FIG. 4A being inserted into an
optical fiber connector according to aspects of the present disclosure;

[0027] FIG. 4E is a cross-sectional view of the dustcap of FIG. 4A inserted into an
optical fiber connector according to aspects of the present disclosure;

[0028] FIG. 5A is a perspective view of another embodiment of a dustcap with cleaner
being inserted into an optical fiber connector according to aspects of the present disclosure;

[0029] FIG. 5B is a cross-sectional view of the dustcap of FIG. 5A inserted into an
optical fiber connector according to aspects of the present disclosure;

[0030] FIG. 6A is a perspective view of another embodiment of a dustcap with cleaner
being inserted into an optical fiber connector according to aspects of the present disclosure;

[0031] FIG. 6B is a cross-sectional view of the dustcap of FIG. 6A inserted into an
optical fiber connector according to aspects of the present disclosure;

[0032] FIG. 7A is a perspective view of another embodiment of a dustcap with cleaner
being inserted into an optical fiber connector according to aspects of the present disclosure;

[0033] FIG. 7B is a cross-sectional view of the dustcap of FIG. 7A inserted into an
optical fiber connector according to aspects of the present disclosure;

[0034] FIG. 8A is a perspective view of one embodiment of a cleaner assembly for
coupling to an optical fiber connector according to aspects of the present disclosure;

[0035] FIG. 8B is a cross-sectional view of the cleaner assembly of FIG. 8 A coupled

to an optical fiber connector according to aspects of the present disclosure;
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[0036] FIG. 9A is a perspective view of one embodiment of an adapter dustcap
including a cleaner according to aspects of the present disclosure;

[0037] FIG. 9B is a cross-sectional view of the adapter dustcap of FIG. 9A according
to aspects of the present disclosure;

[0038] FIG. 10A is a perspective view of another embodiment of an adapter dustcap
including a cleaner according to aspects of the present disclosure;

[0039] FIG. 10Bis a cross-sectional view of the adapter dustcap of FIG. 10A according
to aspects of the present disclosure.

[0040] FIG. 11A is a perspective view of another embodiment of a dustcap including a
cleaner, according to aspects of the present disclosure;

[0041] FIG. 11B is another perspective view of the dustcap of FIG. 11A, according to
aspects of the present disclosure;

[0042] FIG. 11C is a perspective view of the dustcap of FIG. 11 A with the sealing film
removed, according to aspects of the present disclosure;

[0043] FIG. 11D is perspective view of the dustcap of FIG. 11A with certain
components removed from the body of the dustcap, according to aspects of the present
disclosure;

[0044] FIG. 11Eis an exploded view of certain components of the dustcap of FIG. 11A,
according to aspects of the present disclosure;

[0045] FIG. 11F is a cross-sectional view of the dustcap of FIG. 11A, according to
aspects of the present disclosure;

[0046] FIG. 11G is a perspective view of the dustcap of FIG. 11A being inserted into
an optical fiber connector, according to aspects of the present disclosure;

[0047] FIGs. 12A is a top view of an example body of the dustcap shown in FIG. 11A,

according to aspects of the present disclosure;
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[0048] FIG. 12B is a cross-sectional view corresponding to line B-B in FIG. 12A,
according to aspects of the present disclosure;

[0049] FIG. 12C is a magnified cross-sectional view of the end portion corresponding
to callout C in FIG. 12B, according to aspects of the present disclosure;

[0050] FIG. 12D is a cross-sectional view corresponding to line D-D in FIG. 12B,
according to aspects of the present disclosure;

[0051] FIG. 12E is a cross-sectional view corresponding to line E-E in FIG. 12B,
according to aspects of the present disclosure;

[0052] FIG. 12F is a perspective view of an example alignment portion, according to
aspects of the present disclosure;

[0053] FIG. 12G is a top view of the alignment portion shown in FIG. 12F, according
to aspects of the present disclosure;

[0054] FIG. 12H is a cross-sectional view corresponding to line H-H in FIG. 12G,
according to aspects of the present disclosure;

[0055] FIG. 121 is a cross-sectional of an example dustcap, according to aspects of the
present disclosure;

[0056] FIG. 13A is a perspective view of another embodiment of a dustcap with cleaner
being inserted into an optical fiber connector according to aspects of the present disclosure;

[0057] FIG. 13B is a cross-sectional view of the dustcap of FIG. 13 A inserted into an
optical fiber connector according to aspects of the present disclosure;

[0058] FIG. 14 is a flow diagram illustrating a method for manufacturing a dustcap
including a cleaner, according to aspects of the present disclosure; and

[0059] FIG. 15 is a flow diagram illustrating a method for using a dustcap including a

cleaner according to aspects of the present disclosure.
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DETAILED DESCRIPTION

[0060] Inspection and cleaning of fiber optic connectors and ferrules is essential to
providing reliable optical fiber connections. Aspects of the present disclosure are directed at
dustcaps with built-in cleaners for optical fiber connectors and ferrules. Embodiments provide
an easy and convenient way to clean an optical fiber connector and ferrule when necessary,
using a cleaner embedded within the connector’s dustcap. Embodiments of the dustcaps
disclosed herein may be configured for use with different types of connectors and ferrules,
including but not limited to SC, Dual LC, LC, ST and MPO connectors. Various embodiments
may be configured to receive either a ferrule or a portion of an optical fiber connector. Various
embodiments may also be configured as adapter dustcaps with built-in cleaners. Embodiments
may also be used conveniently in the field at any network location. A dustcap with a built-in
cleaner may be provided separately or as a component of an optical fiber connector.
Embodiments may also be configured as cleaner assemblies configured to fit on dustcaps.
Embodiments thus simplify the connector cleaning process, thereby simplifying deployment
and repair of connectors, and improving network reliability.

[0061] FIG. 1A is a perspective view of a dustcap 100. The dustcap 100 is a standard
dustcap configured to cover an optical fiber connector ferrule. The dustcap 100 has a tube 102
configured to receive a ferrule of an optical fiber connector. The dustcap 100 has a cylindrical
portion 104 and an end portion 106 at one end of the cylindrical portion. The end portion 106
is also cylindrical shaped, with a tapering portion 108 extending towards the cylindrical portion
104. A diameter of the cylindrical part of the end portion 106 is larger than the diameter of the
cylindrical portion 104, The end portion 106 may be configured for holding the dustcap such

that it may be placed on or removed from the connector.
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[0062] FIG. 1B shows an exemplary size of the dustcap 100. For example, the dustcap
100 has a length of about 0.48 inches from the bottom of the cylindrical portion 104 to the top
of the end portion 106. The end portion 106 is shown to have a diameter of about 0.23 inches.

[0063] FIG. 2A is a perspective view and FIG. 2B is a cross-sectional view of one
embodiment of a dustcap 110 including a built-in cleaner. The dustcap 110 has a body 111
configured similarly to the dustcap 100. For example, the dustcap 110 has a tube 112
configured to receive a ferrule of an optical fiber connector. The dustcap 110 has a cylindrical
portion 114 and an end portion 116 at one end of the cylindrical portion. The end portion 116
is also cylindrical shaped, with a tapering portion 118 extending towards the cylindrical portion
114. A diameter of the cylindrical part of the end portion 116 is larger than the diameter of the
cylindrical portion 114.

[0064] The dustcap 110 further comprises a cover 120 configured to couple to the body
111 of the dustcap. For example, the cover 120 is configured to couple to the end portion 116
of the dustcap. The cover 120 has a plurality of tabs 122 configured to couple to at least a part
of the end portion 116 and the tapered portion 118 of the dustcap 110, so as to snap the cover
to the body 111 of the dustcap. The tabs 122 are also tapered at one end such that the tapered
ends of the tabs couple to the tapered portion 118 of the dustcap. The tabs 122 protrude from
a first portion 124 of the cover 120, forming a cylindrical structure around the end portion 116
of the dustcap. The cover 122 also comprises a second portion 126 having a diameter larger
than the first portion 124, for example to facilitate holding the cover 120. The cover 120 is
configured to be placed on and removed from the body 111 of the dustcap. In other
embodiments, the cover 120 may be coupled to the body of the dustcap using any connection
mechanism, including but not limited to, for example, alatch, ahinge, or a threaded connection.

[0065] As shown in FIG. 2B, when the cover 120 is placed over the end portion 116 of

the dustcap 110, an interior chamber 128 is formed between the cover and the body 111 of the
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dustcap. A cleaner 130 is placed in the interior chamber 128 between the cover 120 and the
body 111 of the dustcap. The cleaner 130 may be attached, for example, to the top surface 132
of the end portion 116. The cover 120 may be removed from the body 111 of the dustcap 110
to expose the cleaner 130 at the end of the body. The cleaner 130 may then be used to clean
the connector ferrule. In other embodiments, the cleaner 130 may be attached to the cover 120
rather than the body 111 of the dustcap 110.

[0066] FIG. 2C shows an exemplary size of the dustcap 110. For example, the dustcap
110 has a length of about 0.59 inches from the bottom of the cylindrical portion 114 to the top
of the cover 120. The top of the cover 120 is shown to have a diameter of about 0.39 inches.

[0067] FIG. 2D is a perspective view of the dustcap 110 being inserted into an optical
fiber connector 140 having a ferrule 142. FIG. 2E shows a cross-sectional view of the dustcap
110 inserted into the optical fiber connector 140. Referring to FIGS. 2D and 2E, the body 111
of the dustcap 110 is shown to have an end portion with a flat surface. The cleaner 130 is
attached to the flat surface. The cover 120 is configured to snap onto the end portion of the
body 111.

[0068] FIG. 3A is a perspective view and FIG. 3B is a cross-sectional view of another
embodiment of a dustcap 210 including a built-in cleaner. The dustcap 210 has a body 211.
The body 211 of the dustcap 210 has a tube 212 configured to receive a ferrule of an optical
fiber connector. The dustcap 210 has a cylindrical portion 214 and an end portion 216 at one
end of the cylindrical portion. The end portion 216 has a tapering portion 218 extending
towards the cylindrical portion 214. A diameter of the end portion 216 is larger than the
diameter of the cylindrical portion 214. In this embodiment, the end portion 216 has a
receptacle 234 formed therein. The receptacle 234 is configured to store the cleaner 230 within
the dustcap 210. The receptacle 234 and the tube 212 are disposed at opposite ends of the

dustcap 210, separated by a divider 232 forming the bottom surface of the end portion 216.
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The cleaner 230 is embedded within the receptacle 234 at the end portion 216 of the dustcap.
In other embodiments, the cleaner may be attached to the cover of the dustcap.

[0069] The dustcap 210 further comprises a cover 220 configured to couple to the body
211 of the dustcap. For example, the cover 220 is configured to couple to the end portion 216
of the dustcap. The cover 220 has a plurality of tabs 222 configured to couple to a part of the
end portion 216 of the dustcap 210, so as to latch the cover to the body 211 of the dustcap. The
tabs 222 protrude from a first portion 224 of the cover 220, forming a cylindrical structure
around the end portion 216 of the dustcap. The end portion 216 has small protrusions 236 on
an exterior of the end portion. The protrusions 236 are configured as stops to prevent the tabs
222 from decoupling from the end portion. The cover 220 also comprises a second portion 226
forming the top of the cover and having a diameter larger than the first portion 224, for example
to facilitate holding the cover 220. The cover 220 is configured to be placed on and removed
from the body 211 of the dustcap, thereby covering the cleaner 230 within the dustcap 210. In
other embodiments, the cover 220 may be coupled to the body of the dustcap using any
connection mechanism, including but not limited to, for example, a latch, a hinge, or a threaded
connection.

[0070] As shown in FIG. 3B, when the cover 220 is placed over the end portion 216 of
the dustcap 210, the cleaner 230 is disposed below the cover and within the body 211 of the
dustcap. The cleaner 230 may be attached, for example, to the receptacle 234 of the end portion
216. The cover 220 may be removed from the body 211 of the dustcap 210 to expose the
cleaner 230 at the end of the body. The cleaner 230 may then be used to clean the connector
ferrule. In other embodiments, the cleaner may be attached to the cover rather than the body

of the dustcap.
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[0071] FIG. 3C shows an exemplary size of the dustcap 210. For example, the dustcap
210 has a length of about 0.65 inches from the bottom of the cylindrical portion 214 to the top
of the cover 220. The top of the cover 220 is shown to have a diameter of about 0.39 inches.

[0072] FIG. 3D is a perspective view of the dustcap 210 being inserted into an optical
fiber connector 240 having a ferrule 242. FIG. 3E shows a cross-sectional view of the dustcap
210 inserted into the optical fiber connector 240. Referring to FIGS. 3D and 3E, the body 211
of the dustcap 210 is shown to have an end portion having a receptacle. The cleaner 230 is
inserted into the receptacle. The cover 220 is configured to snap onto the end portion of the
body 211.

[0073] FIG. 4A is a perspective view and FIG. 4B is a cross-sectional view of another
embodiment of a dustcap 310 including a built-in cleaner. The dustcap 310 has a body 311.
The body 311 of the dustcap 310 has a tube 312 configured to receive a ferrule of an optical
fiber connector. The dustcap 310 has a cylindrical portion 314 and an end portion 316 at one
end of the cylindrical portion. The end portion 316 has a tapering portion 318 extending
towards the cylindrical portion 314. A diameter of the end portion 316 is larger than the
diameter of the cylindrical portion 314. In this embodiment, the end portion 316 has a
receptacle 334 formed therein. The receptacle 334 is configured to receive the cover 320 of
the dustcap 310. The receptacle 334 and the tube 312 are disposed at opposite ends of the
dustcap 310, separated by a divider 332 forming a part of the end portion 316.

[0074] The dustcap 310 further comprises a cover 320 configured to couple to the body
311 of the dustcap. For example, the cover 320 is configured to be partially inserted into the
end portion 316 of the dustcap 310. The cover 320 has a plurality of tabs 322 configured to be
inserted into the end portion 316 of the dustcap 310, so as to latch the cover to the body 311 of
the dustcap. The end portion 316 has small protrusions 336 configured as stops to prevent the

tabs 322 from spontaneously decoupling from the end portion. The tabs 322 protrude from a
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first portion 324 of the cover 320. The cover 320 also comprises a second portion 326 forming
the top of the cover and having a diameter larger than the first portion 324, for example to
facilitate holding the cover 320. The cover 320 has a receptacle 338 bound partially by the tabs
322. In this embodiment, the cleaner 330 is embedded within the receptacle 338 of the cover
320. In other embodiments, the cleaner may be attached to the body of the dustcap. The cover
320 with the built-in cleaner 330 is configured to be placed on and removed from the body 311
of the dustcap 310. In various embodiments, the cover 220 may be coupled to the body of the
dustcap using any connection mechanism, including but not limited to, for example, a latch, a
hinge, or a threaded connection.

[0075] As shown in FIG. 4B, when the cover 320 is placed over the end portion 316 of
the dustcap 310, the cleaner 330 is disposed within the receptacle 338 of the cover, which is
inserted into the receptacle 334 of the end portion 316 of the dustcap. The cleaner 330 may be
attached, for example, to the receptacle 338 of the cover 320. The cover 320 may be removed
from the body 311 of the dustcap 310 to expose the cleaner 330 embedded within the cover
320. The cleaner 330 may then be used to clean the connector ferrule. In other embodiments,
the cleaner may be attached to the body of the dustcap rather than the cover of the dustcap.

[0076] FIG. 4C shows an exemplary size of the dustcap 310. For example, the dustcap
310 has a length of about 0.75 inches from the bottom of the cylindrical portion 314 to the top
of the cover 320. The top of the cover 320 is shown to have a diameter of about 0.48 inches.

[0077] FIG. 4D is a perspective view of the dustcap 310 being inserted into an optical
fiber connector 340 having a ferrule 342. FIG. 4E shows a cross-sectional view of the dustcap
310 inserted into the optical fiber connector 340. Referring to FIGS. 4D and 4E, the body 311
of the dustcap 310 is shown to have an end portion having a receptacle configured to receive
the cover 320. The cover 320 has a receptacle configured to receive the cleaner 330. The

receptacle of the end portion of the body 311 is configured to receive the cover 320 including
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the cleaner 330. In various embodiments, the optical fiber connector is an SC connector.
However, various embodiments of dustcaps with cleaners disclosed herein may be configured
for other types of connectors.

[0078] FIG. 5A shows a dustcap 410 with cleaner 430 being inserted into an optical
fiber connector 440. The optical fiber connector 440 has a ferrule 442. The dustcap 410 is
configured to receive the ferrule 442. FIG. 5B is a cross-sectional view of the dustcap 410
inserted into the optical fiber connector 440. The dustcap 410 is configured similarly to the
dustcap 210 of FIGS. 3A to 3E. Referring to FIGS. 5A and 5B, the dustcap 410 has a body
411 having an end portion 416. The end portion 416 includes a receptacle 434. The receptacle
434 is configured to receive the cleaner 430. The end portion 416 of the dustcap 410 is further
configured to receive a sealing film 420. The sealing film 420 may be a flat film for covering
the cleaner 430 of the dustcap 410. The sealing film 420 may be shaped as an oval or may
have a protruding portion 421 that extends beyond the size of the end portion of the dustcap
410, for example to facilitate removal of the sealing film from the body of the dustcap.

[0079] FIG. 6A shows a dustcap 510 with cleaner 530 being inserted into an optical
fiber connector 540. The optical fiber connector 540 has a ferrule 542. The dustcap 510 is
configured to receive the ferrule 542. FIG. 6B is a cross-sectional view of the dustcap 510
inserted into the optical fiber connector 530. The dustcap 510 is configured similarly to the
dustcap 210 of FIGS. 3A to 3E. Referring to FIGS. 6A and 6B, the dustcap 510 has a body
511 having an end portion 516. The end portion 516 includes a receptacle 534. The receptacle
534 is configured to receive the cleaner 530. The end portion 516 of the dustcap 510 is further
configured to receive a sealing film 520. The sealing film 520 may be a flat film for covering
the cleaner 530 of the dustcap 510. In this embodiment, the sealing film 520 is shaped and
sized to match the shape and size of the end portion 516 of the dustcap 510. In other

embodiments, the sealing film may be shaped or sized differently. In this embodiment, the end
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portion 516 of the dustcap 510 is longer than the length of the cleaner 530. Thus, a space
remains above the cleaner 530 within the cavity 534. In other embodiments, the cleaner may
completely fill the cavity. In yet other embodiments, the cleaner may protrude outside the
cavity.

[0080] FIG. 7A shows a dustcap 610 with cleaner 630 being inserted into an optical
fiber connector 640. The optical fiber connector 640 has a ferrule 642. The dustcap 610 is
configured to receive the ferrule 642. FIG. 7B is a cross-sectional view of the dustcap 610
inserted into the optical fiber connector 630. The dustcap 610 is configured similarly to the
dustcap 510 of FIGS. 6A and 6B, but has a hinged cover 620 instead of the sealing film 520 of
FIGS. 6A and 6B. Referring to FIGS. 7A and 7B, the dustcap 610 has a body 611 having an
end portion 616. The end portion 616 includes a receptacle 634. The receptacle 634 is
configured to receive the cleaner 630. The dustcap 610 has an integrated cover 620. The cover
620 is hinged, and coupled to the end portion 616 of the body 611. The hinged cover 620 may
be shaped and sized to match the shape and size of the end portion 616 of the dustcap 610, or
may be shaped or sized differently. For example, the cover 620 may have a protruding portion
to allow easier opening of the cover. In this embodiment, the end portion 616 of the dustcap
610 is longer than the length of the cleaner 630. Thus, a space remains above the cleaner 630
within the cavity 634. In other embodiments, the cleaner may completely fill the cavity. In
yet other embodiments, the cleaner may protrude outside the cavity.

[0081] Various embodiments of dustcaps described above are configured to include
cleaners. In other embodiments, a cleaner assembly separate from the dustcap may be
provided, as shown and described below in relation to FIGS. 8A and §B.

[0082] FIG. 8A shows one embodiment of a cleaner assembly 700 for coupling to an
optical fiber connector 740. The optical fiber connector 740 has a ferrule 742. A dustcap 710

for the ferrule 742 is configured to be inserted into the optical fiber connector 740. FIG. 8B is
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a cross-sectional view of the cleaner assembly 700 of FIG. 8A coupled to the optical fiber
connector 740. Referring to FIGS. 8A and 8B, the cleaner assembly 700 has a body 702. The
body 702 is configured to receive the dustcap 710. The body 702 is further configured to snap
into the housing of the optical fiber connector 740. In other embodiments, other connection
mechanisms may be used. The body 702 includes a top flat surface configured to receive a
cleaner 730. The cleaner 730 is also flat and has a rectangular shape that matches that of the
body 702. However, in other embodiments, the cleaner may be shaped differently, and the
body 702 may have a receptacle rather than a flat surface for receiving the cleaner. Other
shapes and arrangements of the body of the cleaner assembly and the cleaner are also within
the scope of this disclosure. The cleaner assembly 700 further comprises a cover 720
configured to snap into the body 702. In other embodiments, the cover 720 may also be
connected to the body 702 using any other connection mechanism. The cover 720 may have a
receptacle configured to provide space for the cleaner 730. The cover 720 may be configured
to include a handle to enable easier opening and removal of the cover. The cleaner assembly
700 is separate from the dustcap 710, but configured to receive the dustcap by providing a
space within the body of the cleaner assembly for storage of the dustcap. In this embodiment,
the cleaner assembly is configured to couple to the housing of the optical fiber connector. In
other embodiments, the cleaner assembly may be configured to couple instead to the dustcap.
[0083] Various embodiments of dustcaps having cleaners and embodiments of cleaner
assemblies were provided for optical fiber connectors and ferrules. The various disclosed
embodiments may also be provided for adapters. For example, the dustcaps having cleaners
may be configured for coupling to optical fiber adapters. Cleaner assemblies disclosed herein
may also be configured for coupling to optical fiber adapters. Some examples of adapter

dustcaps including cleaners are shown and described below in relation to FIGS. 9 and 10.
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[0084] FIG. 9A shows one embodiment of an adapter dustcap 800 including a cleaner
830. FIG. 9B is a cross-sectional view of the adapter dustcap 800. Referring to FIGS. 9A and
9B, the adapter dustcap 800 includes a body 810. The body 810 may be an integral piece or
may comprise, for example, a base portion and a cover portion. The body 810 includes a
receptacle 812 configured to receive the cleaner 830. The receptacle 812 has a depth exceeding
that of the cleaner 830, such that some space remains above the cleaner within the receptacle.
In other embodiments, the receptacle may be sized to match the size of the cleaner, or the
cleaner may extend beyond the depth of the receptacle. In this embodiment, the adapter dustcap
800 further comprises a sealing film 820. The sealing film 820 is a flat film configured to cover
a top portion of the body 810, including the receptacle 812. The sealing film 820 may extend
beyond the top portion of the body 810, to facilitate removal of the sealing film from the adapter
dustcap.

[0085] FIG. 10A shows another embodiment of an adapter dustcap 900 including a
cleaner 930. FIG. 10B is a cross-sectional view of the adapter dustcap 900. The adapter
dustcap 900 is configured similarly to the adapter dustcap 800 of FIG. 9, but is configured to
have a hinged cover 920 rather than a sealing film. Referring to FIGS. 10A and 10B, the
adapter dustcap 900 includes a body 910. The body 910 may be an integral piece or may
comprise, for example, a base portion and a cover portion. The body 910 includes a receptacle
912 configured to receive the cleaner 930. The receptacle 912 has a depth exceeding that of
the cleaner 930, such that some space remains above the cleaner within the receptacle. In other
embodiments, the receptacle may be sized to match the size of the cleaner, or the cleaner may
extend beyond the depth of the receptacle. In this embodiment, the adapter dustcap 900 further
comprises a hinged cover 920. The hinged cover 920 is hinged to the body 910. The hinged

cover 920 includes a cylindrical portion 922 configured to fit within the empty space above the
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cleaner 930 within the receptacle 912, for example to retain the hinged cover 920 in a closed
position relative to the body 910 of the adapter dustcap 900.

[0086] FIG. 11A-11F illustrate another embodiment of a dustcap 1000 including a
built-in cleaner. The dustcap 1000 can have a body 1010. The body 1010 of the dustcap 1000
can have a tube 1012 configured to receive a ferrule of an optical fiber connector. The body
1010 can have a cylindrical portion 1014 and an end portion 1016 at one end of the cylindrical
portion 1014 (i.e., at the end of the cylindrical portion 1014 that is opposite the end of the
cylindrical portion 1014 that includes the opening of the tube 1012). As shown, the end portion
1016 has a bottom outer surface that extends from the outer surface of the cylindrical portion
1014 in a generally radially outward direction, forming a step. Altematively, the end portion
1016 can have a tapering portion extending towards the cylindrical portion 1014 (e.g., similar
to tapering portion 218). The outer diameter of the end portion 1016 can be larger than the
outer diameter of the cylindrical portion 1014. The end portion 1016 can have a receptacle
1018 formed therein. The receptacle 1018 can receive and store the cleaner 1030 within the
dustcap 1000. In addition, the receptacle 1018 can receive and store an alignment portion 1050,
which can be an insert or some other structure. The alignment portion 1050 can include a body
1052 and an aperture 1054. The alignment portion 1050 can be positioned above and/or on top
of the cleaner 1030 (i.e., nearer the opening of the receptacle 1018 than the cleaner 1030) such
that a ferrule must pass through the aperture 1054 of the alignment portion 1050 to reach the
cleaner 1030. The receptacle 1018 and the tube 1012 can be disposed at opposite ends of the
dustcap 210 and can be separated by a divider 1017. The divider 1017 can form the bottom
surface of the end portion 1016.

[0087] The end portion 1016 of the dustcap 1000 is further configured to receive a
sealing film 1020. The sealing film 1020 can be a flat film or other material for covering the

cleaner 1030 and the alignment portion 1050. As illustrated, the sealing film 1020 is shaped
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and sized to match the shape and size of the end portion 1016. Alternatively, the sealing film
1020 can be shaped or sized differently. As illustrated most clearly in FIG. 11F, the end portion
1016 can be sized such that the depth of the receptacle 1018 is approximately equal to the
combined heights of the cleaner 1030 and the alignment portion 1050. Altematively, the end
portion 1016 can be sized such that the depth of the receptacle 1018 is greater than the
combined heights of the cleaner 1030 and the alignment portion 1050, thereby creating a space
above the alignment portion 1050 within the receptacle 1018. As another alternative, the
alignment portion 1050 can protrude outside of the receptacle 1018.

[0088] Referring in particular to FIG. 11F, the alignment portion 1050 can be
configured to snap into, latch to, or otherwise be attached to the end portion 1016. For example,
as illustrated, the alignment portion 1050 can include protrusion 1056. The alignment portion
1050 can include a single, continuous protrusion about the outer edge of the body 1052 of the
alignment portion 1050, as illustrated. Alternatively or in addition, the alignment portion 1050
can include a plurality of discrete protrusions extending outward from the body 1052 of the
alignment portion 1050. Each protrusion 1056 can be configured to mate with and/or insert
into a corresponding recess 1019 of the end portion 1016. The recess(es) 1019 can be located
on a sidewall inside the receptacle 1018 of the end portion 1016. Thus, the alignment portion
1050 can be configured to lock or trap the cleaner 1030 between a bottom surface of the
alignment portion 1050 and a bottom surface of the receptacle 1018.

[0089] The aperture 1054 of the alignment portion 1050 can have an intemal diameter
that 1s approximately equal to or slightly greater than an outer diameter of a ferrule of an optical
fiber connector. Accordingly, the aperture 1054 can provide an alignment guide for a user,
helping to facilitate complete (or nearly complete) contact between the end of the ferrule and
the surface of the cleaner 1030. Stated otherwise, the aperture 1054 can have a central axis

that is perpendicular (or substantially perpendicular) to the cleaner 1030. This can cause a

-19-



WO 2022/066581 PCT/US2021/051118

central axis of a ferrule that is inserted into the aperture 1054 to also be perpendicular (or
substantially perpendicular) to the cleaner 1030, thereby causing substantially all of the end
surface of the ferrule to contact the cleaner 1030. By increasing the completeness of this
contact between the ferrule end and the cleaner 1030, it is possible to increase the first-attempt
clean rate of the ferrule, thereby providing significant increases in the quality of a fiber
installation.

[0090] FIG. 11D is a perspective view of the dustcap 1000 being inserted into an optical
fiber connector 1040 having a ferrule 1042. The body 1010 of the dustcap 1000 is shown to
have an end portion having a receptacle 1018, and the receptacle 1018 can receive the cleaner
1030 and the alignment portion 1050. The sealing film 1020 (or a cover) can attach to the end
portion 1016 of the body 1010 to contain and protect the cleaner 1030.

[0091] FIGs. 12A-121 illustrate example dimensions for a dustcap 1000 constructed
according to the above description regarding FIGs 11A-11G. For example, as shown in FIG.
12B, the dustcap 1000 can have a length of about 0.53 inches from the bottom of the cylindrical
portion 1014 to the top of the sealing film 1020. As shown most clearly in FIG. 12C, the
sidewall of the receptacle 1018 (e.g., below the recess 1019) can be angled outwardly as the
sidewall increases in height such that a lower portion of the sidewall has a smaller diameter
than an upper portion of the sidewall. This can increase the ease of manufacturing, particularly
when the body 1010 of the dustcap 1000 is molded. Referring to FIGs. 12F-12H, the alignment
portion 1050 can have a generally annular shape, and the intemal diameter of the aperture 1054
can be approximately 0.12 inches.

[0092] While the FIGs. 11A-121 illustrate the cleaner 1030 and the alignment portion
1050 being located within the receptacle 1018 at the end portion 1016 of the dustcap 1000,
alternative arrangements are contemplated. For example, referring to FIGs. 13A-13B, a

dustcap 1100 can include a cover 1120 (e.g., similar to covers 220, 320 described herein), and
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the cover 1120 can include a receptacle 1128 (e.g., similar to receptacles 238, 338 described
herein). The receptacle 1128 of the cover 1120 can include a cleaner 1130 (e.g., similar to
cleaner 1030) and an alignment portion 1150 (e.g., similar to alignment portion 1050) such that
a ferrule must pass through an aperture (e.g., similar to aperture 1054) of the alignment portion
1150 to reach the cleaner 1130. The cover 1120 can include tabs, protrusions, or other latching
mechanisms configured to detachably attach the cover 1120 to the body 1111 of the dustcap
1000 (e.g., at the end portion).

[0093] Referring to FIG. 14, a method of manufacturing a dustcap (e.g., dustcap 1000)
is disclosed. The method 1200 can include providing 1202 a dustcap body (e.g., body 1010)
having a cylindrical portion (e.g., cylindrical portion 1014), a tube (e.g., tube 1012), and an end
portion (e.g., end portion 1016) having a receptacle (e.g., receptacle 1018) therein. The body
can be created by molding, additive manufacturing, or any other manufacturing process. The
method 1200 can include applying 1204 adhesive (e.g., cleaner 1030) to a bottom surface of
an alignment portion (e.g., alignment portion 1050) and inserting 1206 the alignment portion
(with the attached adhesive/cleaner) into the receptacle of the end portion. The method can
further include attaching 1208 a sealing film or cover (e.g., sealing film 1020) to the end
portion. As will be appreciated by one having skill in the art, the disclosed method 1200
provides significant advantages over existing methods of manufacturing a dustcap. For
example, in previous methods, the adhesive/cleaner must be placed at the bottom of the recess,
and due at least in part to the small size of the recess, this step can be difficult and time-
consuming to perform, particularly when manufacturing dustcaps at large scale. However, by
utilizing the alignment portion, the disclosed method 1200 enables a manufacturer to first
attach the adhesive/cleaner to the alignment portion and then insert the alignment portion into
the receptacle, which obviates the need to perform any detailed actions within the small

confines of the receptacle, thereby increase the manufacturability of the dustcap. Alternatively
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or in addition, the method 1200 enables manufacturing to be split between multiple
manufacturers. For example, a first manufacturer can be employed to manufacture the body of
the dustcap, and a second manufacturer can be employed to manufacture a sealed assembly of
the alignment portion with the cleaner attached.

[0094] Referring to FIG. 15, a method of using a dustcap (e.g., dustcap 1000) is
disclosed. The method 1300 can include removing 1302 a sealing film or cover (e.g., sealing
film 1020) from the end portion (e.g., end portion 1016) of the dustcap. By removing the
sealing film or cover, an alignment portion (e.g., alignment portion 1050) is revealed within a
receptacle (e.g., receptacle 1018) of the end portion. The method 1300 can include aligning
1304 a ferrule of an optical fiber connector with an aperture (e.g., aperture 1054) of the
alignment portion, inserting 1306 the ferrule through the aperture, and contacting 1308 an end
of the ferrule to cleaner (e.g., cleaner 1030) that is located beneath the alignment portion.

[0095] This disclosure is not limited to the particular systems, devices and methods
described, as these may vary. The terminology used in the description is for the purpose of
describing the particular versions or embodiments only, and is not intended to limit the scope.

[0096] In the above detailed description, reference is made to the accompanying
drawings, which form a part hereof. In the drawings, similar symbols typically identify similar
components, unless context dictates otherwise. The illustrative embodiments described in the
detailed description, drawings, and claims are not meant to be limiting. Other embodiments
may be used, and other changes may be made, without departing from the spirit or scope of the
subject matter presented herein. It will be readily understood that the aspects of the present
disclosure, as generally described herein, and illustrated in the Figures, can be arranged,
substituted, combined, separated, and designed in a wide variety of different configurations, all

of which are explicitly contemplated herein.
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[0097] The present disclosure is not to be limited in terms of the particular
embodiments described in this application, which are intended as illustrations of various
aspects. Many modifications and variations can be made without departing from its spirit and
scope, as will be apparent to those skilled in the art. Functionally equivalent methods and
apparatuses within the scope of the disclosure, in addition to those enumerated herein, will be
apparent to those skilled in the art from the foregoing descriptions. Such modifications and
variations are intended to fall within the scope of the appended claims. The present disclosure
is to be limited only by the terms of the appended claims, along with the full scope of
equivalents to which such claims are entitled. It is to be understood that this disclosure is not
limited to particular methods, reagents, compounds, compositions or biological systems, which
can, of course, vary. It is also to be understood that the terminology used herein is for the
purpose of describing particular embodiments only, and is not intended to be limiting. Certain
examples and implementations of the disclosed technology are described above with reference
to block and flow diagrams according to examples of the disclosed technology. It will be
understood some blocks of the block diagrams and flow diagrams do not necessarily need to
be performed in the order presented, can be repeated, or do not necessarily need to be performed
at all, according to some examples or implementations of the disclosed technology. It is also
to be understood that the mention of one or more method steps does not preclude the presence
of additional method steps or intervening method steps between those steps expressly
identified. Additionally, method steps from one process flow diagram or block diagram can
be combined with method steps from another process diagram or block diagram. These
combinations and/or modifications are contemplated herein.

[0098] As used in this document, the singular forms “a,” “an,” and “the” include plural
references unless the context clearly dictates otherwise. Unless defined otherwise, all technical

and scientific terms used herein have the same meanings as commonly understood by one of
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ordinary skill in the art. Nothing in this disclosure is to be construed as an admission that the
embodiments described in this disclosure are not entitled to antedate such disclosure by virtue
of prior invention. As used in this document, the term “‘comprising” means “including, but not
limited to.”

[0099] While various compositions, methods, and devices are described in terms of
"comprising" various components or steps (interpreted as meaning "including, but not limited
to"), the compositions, methods, and devices can also "consist essentially of" or "consist of"
the various components and steps, and such terminology should be interpreted as defining
essentially closed-member groups.

[00100] With respect to the use of substantially any plural and/or singular terms herein,
those having skill in the art can translate from the plural to the singular and/or from the singular
to the plural as is appropriate to the context and/or application. The various singular/plural
permutations may be expressly set forth herein for sake of clarity.

[00101] It will be understood by those within the art that, in general, terms used herein,
and especially in the appended claims (e.g., bodies of the appended claims) are generally
intended as “open” terms (e.g., the term “including” should be interpreted as “including but not
limited to,” the term “having™ should be interpreted as “having at least,” the term “includes™
should be interpreted as “includes but is not limited to,” etc.). It will be further understood by
those within the art that if a specific number of an introduced claim recitation is intended, such
an intent will be explicitly recited in the claim, and in the absence of such recitation no such
intent is present. For example, as an aid to understanding, the following appended claims may
contain usage of the introductory phrases "at least one" and "one or more" to introduce claim
recitations. However, the use of such phrases should not be construed to imply that the
introduction of a claim recitation by the indefinite articles "a" or "an" limits any particular claim

containing such introduced claim recitation to embodiments containing only one such
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recitation, even when the same claim includes the introductory phrases "one or more" or "at
least one" and indefinite articles such as "a" or "an" (e.g., “a” and/or “an” should be interpreted
to mean “at least one” or “one or more™); the same holds true for the use of definite articles
used to introduce claim recitations. In addition, even if a specific number of an introduced
claim recitation is explicitly recited, those skilled in the art will recognize that such recitation
should be interpreted to mean at least the recited number (e.g., the bare recitation of "two
recitations," without other modifiers, means at least two recitations, or two or more recitations).
Furthermore, in those instances where a convention analogous to “at least one of A, B, and C,
etc.” is used, in general such a construction is intended in the sense one having skill in the art
would understand the convention (e.g., “ a system having at least one of A, B, and C” would
include but not be limited to systems that have A alone, B alone, C alone, A and B together, A
and C together, B and C together, and/or A, B, and C together, etc.). In those instances where

2

a convention analogous to “at least one of A, B, or C, etc.” is used, in general such a
construction is intended in the sense one having skill in the art would understand the convention
(e.g., “ asystem having at least one of A, B, or C” would include but not be limited to systems
that have A alone, B alone, C alone, A and B together, A and C together, B and C together,
and/or A, B, and C together, etc.). It will be further understood by those within the art that
virtually any disjunctive word and/or phrase presenting two or more altemative terms, whether
in the description, claims, or drawings, should be understood to contemplate the possibilities
of including one of the terms, either of the terms, or both terms. For example, the phrase “A
or B” will be understood to include the possibilities of “A” or “B” or “A and B.”

[00102] In addition, where features or aspects of the disclosure are described in terms

of Markush groups, those skilled in the art will recognize that the disclosure is also thereby

described in terms of any individual member or subgroup of members of the Markush group.
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[00103] As will be understood by one skilled in the art, for any and all purposes, such
as in terms of providing a written description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges thereof. Any listed range can be
easily recognized as sufficiently describing and enabling the same range being broken down
into at least equal halves, thirds, quarters, fifths, tenths, etc. As a non-limiting example, each
range discussed herein can be readily broken down into a lower third, middle third and upper

% ¢

third, etc. As will also be understood by one skilled in the art all language such as “up to,” “at
least,” and the like include the number recited and refer to ranges which can be subsequently
broken down into subranges as discussed above. Finally, as will be understood by one skilled
in the art, a range includes each individual member. Thus, for example, a group having 1-3
cells refers to groups having 1, 2, or 3 cells. Similarly, a group having 1-5 cells refers to groups
having 1, 2, 3, 4, or 5 cells, and so forth.

[00104] Various of the above-disclosed and other features and functions, or
alternatives thereof, may be combined into many other different systems or applications.
Various presently unforeseen or unanticipated alternatives, modifications, variations or

improvements therein may be subsequently made by those skilled in the art, each of which is

also intended to be encompassed by the disclosed embodiments.
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CLAIMS

1. A dustcap comprising:

a body comprising a cylindrical portion configured to receive a ferrule of an optical fiber
connector, and an end portion opposite the cylindrical portion, wherein the end portion includes a
receptacle;

a cleaner disposed within the receptacle;

an alignment portion disposed within the receptacle; and

a cover configured to couple to the end portion of the dustcap.

2. The dustcap of claim 1, wherein the cover is removable from the end portion of
the dustcap.
3. The dustcap of claim 1, wherein the cover comprises a plurality of tabs configured

to snap on the end portion of the dustcap.

4. The dustcap of claim 1, wherein the body further comprises a divider between the

cylindrical portion and the end portion of the dustcap.

5. The dustcap of claim 1, wherein the end portion has a tapered portion.

6. The dustcap of claim 1, wherein the cylindrical portion has a first diameter and

the end portion has a second diameter larger than the first diameter.
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7. The dustcap of claim 1, wherein the cover is a sealing film.

8. The dustcap of claim 1, wherein the alignment portion has a generally annular
shape.

9. The dustcap of claim 1, wherein the alignment portion has an aperture

therethrough, and the cleaner is located between a bottom surface of the alignment portion and a

bottom surface of the receptacle.

10.  The dustcap of claim 1, wherein the receptacle includes one or more recesses and
the alignment portion includes one or more protrusions, each of the one or more recesses being

configured to receive and retain a corresponding one of the one or more protrusions.

11. A dustcap comprising:

a cover having a receptacle;

a cleaner disposed within the receptacle;

an alignment portion disposed within the receptacle; and

a body comprising a cylindrical portion configured to receive a ferrule of an optical fiber
connector, and an end portion opposite the cylindrical portion, wherein the end portion is

configured to receive at least a portion of the cover.

12.  The dustcap of claim 11, wherein the cover is removable from the end portion of

the dustcap.
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13. The dustcap of claim 11, wherein the cover comprises a plurality of tabs

configured to snap into the end portion of the dustcap.

14. The dustcap of claim 11, wherein the body further comprises a divider between

the cylindrical portion and the end portion of the dustcap.

15. The dustcap of claim 11, wherein the end portion has a tapered portion.

16. The dustcap of claim 11, wherein the cylindrical portion has a first diameter and

the end portion has a second diameter larger than the first diameter.

17. The dustcap of claim 11, wherein the body is configured as an integral piece.

18. A method for manufacturing a dustcap, the method comprising:

providing a dustcap body;

applying a cleaner to a bottom surface of an alignment portion;

inserting the alignment portion into a receptacle of an end portion of the dustcap body
such that the cleaner is located between a bottom surface of the alignment portion and a bottom
surface of the receptacle; and

attaching a cover to the end portion.
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19.  The method of claim 18, wherein providing the dustcap body comprises molding
the dustcap body.
20.  The method of claim 18, wherein providing the dustcap body comprises creating

the dustcap body using an additive manufacturing method.
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