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(57) Abréegée/Abstract:

A cleaning device (10) Is configured for cleaning a male portion of an aligning-type fiber optic connector (50). The device includes a
container (12) having an opening (14) in a face (18) formed In a side of the container. A plurality of discrete soft, large work
surfaces (16a-16c¢) are disposed on a face formed In a side of the container. The surfaces are disposed In side-by-side relation to
one another having open regions (30a-30d) between the surfaces. The open regions are at an elevation lower than an elevation of
the plurality of work surfaces. A plurality of cleaning wipes (20) are located inside the container. The wipes are fed from the inside of
the container through the opening and placed on the work surface for cleaning the connector.
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Description
RAISED PLATEN FOR FIBER OPTIC COMPONENT

CLEANING DEVICE
BACKGROUND OF THE INVENTION

The present invention is directed to a fiber optic component cleaning device. More

particularly, the present invention pertains to a fiber optic component cleaning device
that 1s configured for cleaning fiber optic connectors having pin-type aligning
elements.

Fiber optic transmission rates have increased from one gigabyte per second to a
contemporary standard of ten gigabytes per second. Several networks predict
transmission rates will reach forty gigabytes per second in the near future. Researchers
are working to achieve transmission rates on the order of petabytes and terabytes per
second. .

In order to achieve, maintain, and even surpass these transmissién rates, the
transmission media (e.g., fiber optic conductors), must be fabricated and maintained to
exacting standards and tolerances. During fabrication and manufacturing, and in- .
stallation and testing, fiber optic component end faces frequently become contaminated
with dirt, dust, o1l, grease, and other debris. Cleaning the end faces preserves the
accuracy of these very high-speed transmissions. In addition, the end faces of the
conductors must be free of scratches, burrs, and the like to maintain the standards
necessary for these high transmission rates. Moreover, soils and improper cleaning can
also damage end face polish.

Various types of fiber optic connectors are known. Some of these connectors permit
the joining of single optical fibers. Other types of connectors more efficiently permit
the joining or connecting of multiple fibers in a single physical connector body. One
type of connector, known as a small form factor (SFF) connector, in various con-
figurations for multiple producers, includes a pair of block-like elements having
opposing fiber optic end faces with multiple connecting channels. The block-like
elements are aligned and mated to one another by aligning pin extending from one
(male) connector body that insert or fit into a mating (female) connector. The end faces
of these multiple fiber connectors and in particular the male end connectors (those
connectors having) have proven to be somewhat more problematic in effectively
cleaning.

Although many devices have been used to clean fiber optic end faces, they have met
with differing degrees of success. Due to fibers and linting, paper products and like
materials are avoided. Linting can be critical, as fibers obstructing an end face can
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cause loss of laser light transmission. Moreover, paper products cannot be used with a
wet-cleaning technique in that the wetting products cause the paper materials to shred,
exacerbating the linting problem.

Other cleaning devices include woven material enclosed within cartridge reels,
exposing a very small portion of the reel as a cleaning surface. The extremely small
size of these surfaces limits the cleaning process to short, small cleaning strokes. This
method may result in damage to an end face, such as scratching. Moreover, the
cartridge reel design does not allow for immediate disposal of the soiled cleaning
surface. Instead, the dirty material is re-rolled back into the cartridge, potentially con-
taminating the unused material. In addition, these devices do not facilitate cleaning the
end surfaces of SFF connectors.

Moreover, known, currently available cleaning devices cannot be used 1n
conjunction with both dry and wet cleaning techniques, which are essential to effective
end face cleaning. Wet cleaning requires a relatively large cleaning surface to allow a
component to be drawn through a wet portion to a dry portion. The small cleaning
surfaces area of existing devices does not provide sufficient area for both wet and dry
sections. And, wet cleaning is impractical because winding wet cleaning material back
into a cartridge can result in the contamination of the interior mechanism (and clean
cleaning material) thus rendering such a device essentially useless.

Accordingly, there exists a need for a fiber optic cleaning device with a cleaning
surface configured for cleaning small form factor connectors. Desirably, such a device
leaves no residue on an end face and allows technicians to use a large cleaning stroke,
with an integrated drying process, to reduce the likelihood of damaging an end face.
Most desirably such a device also allows performance of both wet and dry cleaning

techniques.

BRIEF SUMMARY OF THE INVENTION

A cleaning device is configured for cleaning a male portion of an aligning-type
fiber optic connector, such as the male portion of a small form factor (SFF) connector.
The cleaning device includes a container having an opening in a face of the container.
In one embodiment, the container is box-shaped with a slot-shaped opening. Al-
ternately, the container can be tubular having an opening on an end of the container. A
plurality of discrete, soft work surfaces (formed as strip-like elements) are disposed on
a face of the container. In a preferred embodiment, the discrete surfaces are disposed
on a resilient work surface extending over substantially the face of the container. The
discrete surfaces are disposed in side-by-side relation to one another with open regions
between them.

A plu'rality of cleaning wipes are located inside the container. The wipes can be

disposed on a roll and are fed from the inside of the container through the opening and
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placed on the work surface for cleaning. The cleaning wipes can be detachable from
adjacent cleaning wipes as by perforating the wipes.
[11] These and other features and advantages of the present invention will be apparent

from the following detailed description, in conjunction with the appended claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[12] The benefits and advantages of the present invention will become more readily
apparent to those of ordinary skill in the relevant art after reviewing the following
detailed description and accompanying drawings, wherein:

[13] FIG. 1 is a perspective illustration of a device for cleaning fiber optic small form
factor (SFF) connectors embodying the principles of the present invention;

[14] FIG. 2 is a top view of the cleaning device;

[15] FIG. 3 is a top view of the cleaning device shown with a SFI' connector positioned
on one of the cleaning or work surfaces; and

[16] FIG. 4 is a perspective view of an alternate embodiment of the fiber optic

component cleaning device.

DETAILED DESCRIPTION OF THE INVENTION

[17] While the present invention is susceptible of embodiment in various forms, there 18
shown in the drawings and will hereinafter be described a presently preferred
embodiment with the understanding that the present disclosure is to be considered an
exemplification of the invention and is not intended to limit the invention to the
specific embodiment, size or shape illustrated. _

[18] It should be further understood that the title of this section of this specification,
namely, Detailed Description Of The Invention', relates to a requirement of the United
States Patent Office, and does not imply, nor should be inferred to limit the subject
matter disclosed herein.

[19] Referring to the figures and in particular FIG. 1 there is shown a fiber optic
component cleaning device 10 in accordance with the principles of the present
invention. The cleaning device includes a container 12, having an opening 14 formed
in a side (or top) or a panel thereof, a plurality of soft, large raised work surfaces 16a-c
(collectively 16) on a face 18 of the container, and a plurality of cleaning wipes 20
located inside the container 12. The work surfaces 16a-c are formed as discrete,
elongated, narrow strips (having the appearance of stripes) positioned on the container
face 18.

[20] The cleaning wipes 20 are fed from the inside of the container 12 through the
opening 14, and placed on the work surfaces 16 for cleaning. Preferably, the wipes 20
spool from the inside of the roll to further assure that the wipes 20 remain clean. In the
embodiment shown in FIGS. 1-3, the container 12 is shaped as a box. The container 12
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is preferably formed of paperboard, cardboard, molded plastic, or electrostatic
discharging material. The container 12 can, of course, be formed from any other
suitable material, as desired. As will be recognized by those skilled in the art, such a
container 12 may be made to be disposable or refillable with wipes (as noted below).

[21] In a present embodiment, the opening 14 is in a slot shape. The work surface 16 1s
located immediately next to the opening 14 on an adjacent panel 18 of the container
12. In a current embodiment, the work surfaces 16 are formed from a non-linting
material. Preferably, the non-linting material used on the work surfaces 16 1s a tight,
closed cell material. An exemplary tight, closed cell material is the commonly
available material neoprene.

[22] Alternately, the work surfaces 16 can be formed from, for example, Buna-N (nitrile
butyl rubber) vinyl or a like soft, resilient polymer. Essentially any soft, resilient
material can be used. Desirable characteristics for the work surface include liquid 1m-
permeability and chemical/solvent resistance. To this end, the work surfaces 16 can be
formed from a soft, resilient material having a protective layer adhered thereto or
formed thereon, such as by forming a coextruded material or film. In an alternate con- -
figuration (see FIG. 4), the discrete surfaces 16a-c are positioned on top of a lower
surface 17 that is formed from a material similar to that of the surfaces 16a-c.

[23] In a current embodiment, the cleaning wipes 20 are placed on a roll 22. The

cleaning wipes 20 have perforations 24, allowing used wipes to be torn from the roll 22
and discarded.

[24] The present device 10 is specifically configured for use with small form factor
(SFF) connectors illustrated generally at 50. These connectors 50, the male portion of
one being illustrated in FIG. 3, include a block-shaped or block-like body 52 having a
plurality of optical fibers 54 mounted therein. These fibers 54 require connection to a
specific one of the fibers in the female portion of the connector (not shown). The fiber
ends are formed on the end or face of the connector 50 (as indicated at 56 in FIG. 3 for
the male connector and in a corresponding location on the female connector). In order
to accomplish the connection and alignment, the male connector portion 50 includes a
pair of aligning pins 58 that extend from the end or face 56 that mnsert into cor-
responding openings in the body of the female connector portion.

[25] Although the pins 58 provide positive alignment of the male and female connector
portions, they can also interfere with proper cleaning of the end face 56 of the male
portion 50.

[26] The present device 10 facilitates cleaning the optical connectors at the face 56 by
providing non-cleaning surface areas or open areas 30a-d, on the sides of, and between
the cleaning surfaces 16a-c. This forms the striped appearance of the cleaning surfaces

16a-c.
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A method of cleaning a fiber optic component includes feeding a cleaning wipe 20
through the opening 14 in the container 12, placing the wipe 20 on the work surfaces
16, and drawing a fiber optic component 50 over the wipe 20.

As an alternative method of cleaning a fiber optic component, a portion 26 of the
wipe 20 may be wetted, so that the component may be drawn from the wet portion 26
to a dry portion 28. The wet portion 26 may be wetted by spraying a solvent onto the
wipe 20, and cleaning accomplished by moving the component 50 from the wet portion
26 to the dry portion 28 in an integrated procedure.

As will be recognized from the figures and the above description, the container 12
has a large, soft work surface 16 formed by a plurality of work surface portions or
strips 16a-c attached to a face of the container 12. In that many fiber optic components
benefit from the use of a combination of wet and dry cleaning methods, it has been
observed that the work surfaces 16a-c allow both wet and dry cleaning methods to be
performed. It has also been noted that the work surfaces 16a-c allow technicians to
clean the male portion of SFF connectors by positioning the connectors with the pins
straddling the strip 16b (as illustrated in FIG. 3) and using less-damaging large
cleaning strokes rather than short, small cleaning strokes, which may cause scratching.

An alternate embodiment of the cleaning device 110 is illustrated in FIG. 4. In this
embodiment, the device 110 includes a container 112 formed having a tubular shape
with an opening 114 at an end face 115 of the container 112. The wipes 120 are 1n a
roll 122 disposed in the container 112 and are pulled (or spool) from the center of the
roll 122 through the opening 114. The wipes 120 can be dry or pre-wetted. The
opening 114 can include a resealable closure, such as a hinged cap (not shown) to close
the opening 114 when not in use.

The container 112 includes a plurality of work surfaces 116a-c oriented longi-
tudinally on the face or wall 118 of the container 112. The work surfaces 116a-c can be
positioned on a larger or lower work surface 117 disposed on the container wall 118.
Alternately still, the container can be made without the strips 116a-c and with only the
underlying work surface 117, which can be formed from a suitable cleaning surface
material, also in order to clean the optical fiber components. In a present cylindrical
embodiment 110, the work surfaces 116a-c (and/or underlying surface 117) extends
over about one-half to one-third of the wall or surface 118 of the container 112.

All patents referred to herein, are hereby incorporated herein by reference, whether
or not specifically do so within the text of this disclosure.

In the present disclosure, the words 'a’ or 'an' are to be taken to include both the
singular and the plural. Conversely, any reference to plural items shall, where ap-
propriate, include the singular.

From the foregoing it will be observed that numerous modifications and variations
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can be effectuated without departing from the true spirit and scope of the novel
concepts of the present invention. It is to be understood that no limitation with respect
to the specific embodiments illustrated is intended or should be inferred. The

disclosure is intended to cover by the appended claims all such modifications as fall
within the scope of the claims.
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WHAT IS CLAIMED IS:

1. A cleaning device (10) configured for cleaning a male portion (50) of an aligning-type
fiber optic connector, comprising:

a container (12) having a plurality of sides;

a plurality of discrete soft large work surfaces (16a-c) on a first side (18) of the
plurality of sides, the work surfaces (16a-c) being disposed in side-by-side relation to one
another having open regions (30a-d) therebetween at an elevation lower than an elevation of
the plurality of work surfaces (16a-c);

an elongated slot-shaped opening (14) in the first side of the plurality of sides of the
container,the opening (14) being adjacent to and extending along a first edge of the first sides
(18); and

a plurality of cleaning wipes (20) located inside the container (12), the wipes adapted
to be fed from the inside of the container through the slot-shaped opening (14) and placed on

the work surfaces (16a-c) for cleaning.
2. The device in accordance with claim 1 wherein the container 12) is in a box shape.

3. The device in accordance with claim 1 or claim 2, wherein the container (12) is

formed of paperboard, cardboard, molded plastic, or electrostatic discharging material.

4. The device in accordance with any preceding claim, wherein the plurality of discrete
work surfaces (16a-c) are disposed on top of a lower resilient work surface (17) extending

over substantially the face of the container (12).

5. The device in accordance with any preceding claim, wherein the plurality of discrete

work surfaces (1€a-c) are formed of a non-linting material.

6. The device in accordance with claim 5, wherein the plurality of discrete work surfaces

(16a-c) are formed of a tight, closed cell material, or a covered dpen cell matrix.
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7. The device in accordance with claim 6, wherein the plurality of discrete work surfaces

(16a-c) are formed of neoprene.

8. The device in accordance with any one of claims 1 to 7, wherein the plurality of

cleaning wipes (20) is placed on a roll (22).

9. The device in accordance with claim 8, wherein each of the plurality of cleaning wipes

(20) is detachable from adjacent cleaning wipes.

10.  The device in accordance with any one of claims 1 to 9, wherein the wipes (20) are
pre-wetted.
11.  The device in accordance with any one of claims 1 to 10, wherein the work surfaces

are configured such that pins of the aligning-type fiber optic connector straddie the work

surfaces.
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