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MOP HEAD AND SELF-WRINGING MOP APPARATUS AND ASSEMBLY
AND METHOD OF WRINGING A MOP

CROSS REFERENCE TO RELATED APPLICATIONS
5 This application is a nonprovisional application claiming priority to US
Serial Number 62/265,386 filed December 9, 2015.

BACKGROUND

10 Field

These inventions relate to flat mops and self-wringing flat mops.

SUMMARY
Flat mops may include self-wringing configurations that apply a linear

15 wringing motion to wring a mop head. Flat mops may also include pressure
surfaces to apply pressure for generating a wringing action. Flat mops may
also include self-wringing configurations using a perimeter structure for
applying or generating a wringing action. Additionally, flat mops may also
include four-point self-wringing configurations. In one example of a linear

20  wringing motion, a wringing action may be applied by moving an assembly
along a linearly-extending handle, for example toward a mop head. In one
configuration, the mop head is an assembly of wings or half plates that can
pivot toward each other, for example by action of a wringing assembly. In
another configuration, a mop head assembly formed by assembly of wings or

25  half plates may include one or more of angled or cam surfaces for initiating or
progressing wringing action, edge profiles for assisting in cleaning coving or
other surface configurations, and securement elements for removably
receiving mop head material, for example hook or other fabric holding
constructions for holding mop head material.

30 In one example of a self-wringing mop configuration, such as for
example for flat mops including bi-wing or half plate mop heads, a perimeter
structure can be used to apply pressure or friction for wringing liquid from mop
head material. In one configuration, the perimeter structure may be one such

Date Recue/Date Received 2023-05-18
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as to place a perimeter around a portion of a mop head, for contacting the
mop head and for applying a wringing action to the mop head. In such a
configuration, the perimeter structure can also be configured to move along
surfaces of the mop head to apply a wringing action over a desired extent of
the mop head. For example, the perimeter structure can be configured to
apply pressure or friction to the mop head, and move along the mop head to
apply such pressure or friction over the mop head, as desired. In one
configuration, rollers are used in the perimeter structure to apply pressure to
the mop head for a wringing action. In another configuration, blades or other
surface configurations can be used in the perimeter structure to apply
pressure or friction to the mop head for a wringing action. In an example of
rollers, blades or other surface configurations, such rollers, blades or surface
configurations may have a profile or surface configuration that applies a
wringing function to multiple surfaces, for example a planar surface and a side
surface of a mop head.

In one example of a perimeter structure for use with a self-wringing
mop configuration, the self-wringing mop assembly has a perimeter structure
that extends around four sides of a mop head when in a wringing
configuration. In one configuration of a four-sided perimeter structure, the
structure can include four rollers or four pressure surfaces for applying a
wringing action to a mop head. In another configuration of a perimeter
structure, the perimeter structure is an integral structure, for example forming
a perimeter around a mop head when in a wringing configuration. In a further
configuration of a perimeter structure, the perimeter structure may include
guide surfaces that guide the perimeter structure so that the perimeter
structure can extend over a mop head assembly for wringing. In one
example, the guide surfaces may include grooves or channels for engaging
complimentary structures on the assembly. The grooves or channels can be
V-shaped channels or U-shaped channels, or grooves or channels having
other profiles complementary to guide structures on the mop. In other
configurations, the guide structures can be posts, poles, columns or other
linearly-extending structures for allowing the perimeter structure to move

linearly relative to the mop.
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In another configuration of a self-wringing mop, having a four-point self-
wringing configuration, a self-wringing assembly can include structures for
applying pressure or wringing function, for example at four locations. The
structures, or wringing means, can include friction surfaces such as blades,
scrapers or moisture shedding structures, and/or they can include rollers or
other pressure-applying surfaces. In another configuration of a self-wringing
mop having four-point self-wringing configuration, the mop may include a self-
wringing assembly configured to travel on a support structure having four
guide points or paths. In one example, the wringing assembly may be guided
by a combination of complementary points or rails and channels or grooves
allowing the wringing assembly to travel linearly.

A mop such as a wet mop can be wrung out by moving a wringing
structure toward a mop structure in a direction parallel to the mop handle. In
one example, the mop can be wrung out by moving a wringing structure
having four points or four areas of contact into contact with adjacent surfaces
on a folding mop structure. In another example, the mop can be wrung out by
moving a wringing structure having four contact rollers into contact with
adjacent surfaces on a folding mop structure, and moving the wringing
structure along the folding mop structure in such a way that the rollers roll
over contacting surfaces of the mop structure. In a further example, the mop
can be wrung out by moving a wringing structure having four areas of contact
into contact with edge surfaces of a folding mop structure, for example using
rollers to contact the edge surfaces of the mop structure. In any of the
foregoing examples of moving a wringing structure toward a mop structure,
moving the wringing structure can be carried out by moving a manual grip
along the handle, which thereby moves the wringing structure. In one
configuration, movement of the wringing structure in the foregoing examples
can be guided by a guide body having one or more guide surfaces, for
example where the guide body is securely supported by the mop handle.

In any of the foregoing examples of a mop assembly or method of
wringing out a mop assembly, the mop assembly can include an articulating
interface or adapter between a handle and a mop structure, for example able
to pivot about 2 different axes, and the mop structure can be self-aligning. In
one example, a mop structure can be self-aligning when it comes into contact



10

15

20

25

30

CA 03008144 2018-06-11

WO 2017/100687 PCT/US2016/065992

with a frame of a wringing structure. In another example, a mop structure can
be self-aligning when it comes into contact with a frame of a wringing
structure, for example where the mop structure can contact the frame at at
least four spaced-apart locations by which the mop structure can be put back
toward the desired alignment, for example for wringing.

In any of the foregoing examples of a method of wringing out a mop
assembly, a folding mop structure having perimeter side edges can be wrung
out by applying pressure or a wringing function to one or more of the side
edges at the perimeter of the mop structure. In one example, wringing occurs
when the mop structure is folded together and rollers apply pressure to side
edges of the mop structure. In one configuration, wringing pressure increases
as a function of distance from a proximal position to a distal position along the
mop structure. In another configuration, folding of the mop structure is
initiated by one or more rollers, either with or before wringing begins.

These and other examples are set forth more fully below in conjunction

with drawings, a brief description of which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an upper left front isometric view of a mop assembly having a
self-wringing configuration.

FIG. 2 is a front plan view of a detail of the mop assembly of FIG. 1.

FIG. 3 is a left side elevation view of a detail of the mop assembly of
FIG. 1.

FIG. 4 is a sagittal section of a detail of the mop of FIG. 1.

FIG. 5 is an upper left front isometric detailed view of part of a wringing
assembly illustrated in FIG. 1.

FIG. 6 is a top plan and partial section view of the mop assembly of
FIG. 1 without the mop head.

FIG. 7 is an upper right rear isometric view of a guide for the wringing
assembly of FIG. 1.

FIG. 8 is a top plan view of the guide of FIG. 7.

FIG. 9 is an upper rear isometric view of a spacer for use with the
guide of FIGS. 7-8.
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FIG. 10 is an upper left front isometric view of a mop head assembly
used with the mop assembly of FIG. 1.

FIG. 11 is an upper left front isometric view of a pivot mount of the mop
head assembly of FIG. 10.

FIG. 12 is a left plan view of the mop head assembly of FIG. 10.

FIG. 13 is a transverse vertical section of the mop head assembly of
FIG. 10.

FIG. 14 is an upper isometric view of a half plate or wing of the mop
head assembly of FIG. 10.

FIG. 15 is a front plan view of a detail of the mop assembly of FIG. 1
part way into a wringing configuration.

FIG. 16 is a left plan view of the assembly shown in FIG. 15.

FIG. 17 is a front plan view of a detail of the mop assembly of FIG. 1
further into a wringing configuration.

FIG. 18 is a left plan view of the assembly shown in FIG. 17.

DETAILED DESCRIPTION

This specification taken in conjunction with the drawings sets forth
examples of apparatus and methods incorporating one or more aspects of the
present inventions in such a manner that any person skilled in the art can
make and use the inventions. The examples provide the best modes
contemplated for carrying out the inventions, although it should be understood
that various modifications can be accomplished within the parameters of the
present inventions.

Examples of mops and of methods of making and using mops are
described. Depending on what feature or features are incorporated in a given
structure or a given method, benefits can be achieved in the structure or the
method. For example, mops using a pivoting bi-plane or bi-wing mop head
can be configured to be self-aligning for a wringing function or sequence,
including a mop head configuration that pivots about more than one axis.

Self-wringing flat mops can also be made easier to use by
incorporating a four point structure in a wringing mechanism. In one example,
a wringing function can occur by applying pressure at four points along a mop
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head. In one configuration, four points of pressure can be applied by
corresponding pressure rollers in a wringing structure. In another example, a
wringing function can occur over a longitudinal extent of a mop head over a
length of travel, wherein the length of travel is supported along four points of a
support structure. In one configuration, the length of travel is supported
through four posts, columns or spaced apart structures that help to stabilize
and support the wringing function. In another configuration, the length of
travel is supported through four guide combinations, which guide
combinations can be identical to or different from each other, for example four
combinations of V grooves and V rails or similar or other profiles allowing
linear travel, including U profiles, other complementary profiles, and the like.

These and other benefits will become more apparent with
consideration of the description of the examples herein. However, it should
be understood that not all of the benefits or features discussed with respect to
a particular example must be incorporated into a mop, component or method
in order to achieve one or more benefits contemplated by these examples.
Additionally, it should be understood that features of the examples can be
incorporated into a mop, component or method to achieve some measure of a
given benefit even though the benefit may not be optimal compared to other
possible configurations. For example, one or more benefits may not be
optimized for a given configuration in order to achieve cost reductions,
efficiencies or for other reasons known to the person settling on a particular
product configuration or method.

Examples of a number of mop configurations and of methods of
making and using the mops are described herein, and some have particular
benefits in being used together. However, even though these apparatus and
methods are considered together at this point, there is no requirement that
they be combined, used together, or that one component or method be used
with any other component or method, or combination. Additionally, it will be
understood that a given component or method could be combined with other
structures or methods not expressly discussed herein while still achieving
desirable results.

As used herein, “substantially” shall mean the designated parameter or

configuration, plus or minus 10%. However, it should be understood that
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terminology used for orientation or relative position, such as front, rear, side,
left and right, upper and lower, and the like, may be used herein merely for
ease of understanding and reference, and are not used necessarily as
exclusive terms for the structures being described and illustrated.

A self-wringing mop assembly 100 (FIGS. 1-4 and 15-18) can take a
number of configurations. In the present example, the assembly includes a
wringing assembly 200 and a mop head assembly 400. As illustrated, the
wringing assembly 200 is a linearly-extending and moving structure, but other
configurations are possible. Similarly, the illustrated example shows the mop
head assembly 400 as a flat mop or floor mop, having bi-wing or half plate
pairs of mop heads, each of which can pivot relative to the mop toward each
other, for example for wringing. Other mop head assembly configurations are
possible, while the illustrated example will show a folding mop head
configuration using two rather than one mop plate, for example.

The mop includes a linearly-extending handle 102 (FIGS. 1 and 4)
having a conventional construction. The handle is threaded into a
conventional Acme nut configuration 104 having a manually accessible nut
106 threaded over a compression fitting 108 for clamping the handle. The nut
configuration 104 forms one end of a mop adapter 110 forming an interface
between the handle 102 and the mop head assembly 400. The adapter
includes a stem 112, which in the present example terminates in a universal
pivot adapter 114, a 360° articulating assembly having the siructure and
function described and illustrated in publication W02014/151882. The pivot
adapter 114 allows pivoting around axis 116 (FIG. 4) and axis 118 (FIG. 2),
thereby allowing pivoting relative to an X-Y plane defined by a plane of the
mop head assembly 400 and perpendicular to the handle 102. The axis 116
is coaxial with the central axis of a threaded bolt 120 (FIG. 4) shown in the
illustrations as being unthreaded from a mating nut 122.

The wringing assembly 200 in the illustrated example (FIGS. 1-9)
includes an actuation element in the form of a manual grip 202 through which
the handle 102 extends when the mop is fully assembled. The manual grip
202 includes a plurality of surfaces and extends sufficiently longitudinally
relative to the handle to allow easy gripping by a user. The manual grip 202 is

Date Recue/Date Received 2023-05-18
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mounted to, secured or otherwise fixed (permanently or releasably) to a
bracket 204 extending laterally relative to the manual grip 202, and therefore
the axis of the handle. In the present example, the bracket 204 extends along
a diameter perpendicular to the axis of the manual grip 202 on opposite sides
thereof, but it should be understood that the bracket can take a number of
configurations, for example depending on the number of guide structures
attached to it or otherwise supported by it.

The wringing assembly 200 further includes first and second guides,
hereafter identified as guideposts 206 and 208 extending longitudinally and
substantially parallel to a central axis of the manual grip 202. In the present
example, only two guideposts are used, but it should be understood that
additional guideposts can also be used, for example four posts or another
even number of post, or posts or columns distributed substantially uniformly
about the central axis of the manual grip 202 (for example, three, four, five,
six, etc.). The guides, or as herein identified as guideposts, help to guide the
wringing assembly toward the mop head assembly for wringing the mop head
assembly. The guideposts help to provide a linear movement for wringing
action, for example parallel to an axis 126 of a handle, and in the present
example also parallel to an axis 126 about which wings of a mop assembly
are brought together.

Each of the guideposts 206 and 208 is but need not be substantially
identical to and mirror images of each other as they are positioned opposite
each other on the bracket 204, and only one will be described herein, it being
understood that the same description applies to the other. The guidepost 206
has a length that may be selected as a function of the size of the mop head
assembly and the extent of the desired wringing action. Shorter guideposts
can be used with mop head assemblies having shorter half plates or wings,
and longer guideposts can be used with shorter or longer half plates or wings.
Alternatively, a standard guidepost length can be selected so as to wring any
size of mop head assembly, and markings or other indicators can be used to
identify the length of travel for the desired wringing action for a given mop
head assembly. As a further alternative, a single guidepost configuration can
be used and different-sized wings can be configured to produce the desired
wringing action, for example based on surface or cam configurations modified
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to account for a fixed wringing action such as length of travel of the wringing
assembly 200.

The guidepost 206 is a linearly extending structure that provides
structural support for the wringing motion imposed by way of the manual grip
202. It also provides one or more guide surfaces to help in guiding the
wringing assembly 200 along the mop toward and away from the mop head
assembly 400. In the present example, the guidepost 206 includes first and
second guide surfaces 210 and 212. The guide surfaces help to guide the
wringing assembly relative to one or more complimentary guide surfaces,
described more fully below. In the present example, the first and second
guide surfaces 210 and 212 are oppositely-facing rails spaced apart from
each other. Each guide surface is formed as a U-shaped rail having a U-
shaped cross-sectional profile. Therefore, each guide surface has an arcuate
convex surface, semicircular in the present example. Other shapes are also
possible, including V-shaped profiles and others. While in the present
example the guide surfaces 210 and 212 face each other, they can also be
configured to face away from each other and engage complementary surfaces
for helping to guide the wringing assembly toward and away from the mop
head assembly 400.

The guidepost 206 is formed as a C-shaped profile, which may be
metal or plastic. In the present example, the guidepost has a relatively wide
bottom wall 214 (FIG. 5, “bottom” being the recessed portion of the C-shaped
profile) and relatively short sidewalls 216 forming a shallow cavity in the
profile. Other profiles for the guidepost can also be used. The bottom wall
214 is perforated to decrease the weight of the structure.

The guideposts 206 and 208 extend longitudinally to and support a
wringing structure 220, mounted to and supported on end portions of the
guideposts. In the present example, internally-extending tabs or flanges 222
extend into corresponding oval openings 224 (FIG. 5) in respective
guideposts. The wringing structure 220 is fixed, for example releasably, to the
guideposts. In the present example, the wringing structure 220 and the
guideposts are secured to each other by a respective outwardly extending

flange on the guidepost (below the opening 224) extending under the adjacent
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structure of the wringing structure and secured by a suitable fastener to the
wringing structure.

In the present example, the wringing structure 220 has a perimeter
configuration, in the illustrated example extending continually along at least
two sides and as illustrated around four sides. The wringing structure 220
includes an integral body 226 having four sides, and may be formed or
molded from a suitable plastic. In the present example, the body has a
central axis that is coaxial with a central axis of the handle 102, and is
symmetrical about respective planes perpendicular to each other and
intersecting with each other at the central axis of the handle. The body in the
present example has a rectilinear configuration having first and second sides
228 and 230, at the centers of which the guideposts are attached. The body
has third and fourth sides 232 and 234, in the present example relatively
shorter than the first and second sides. The third and fourth sides support
and maintain the first and second sides relatively fixed and spaced apart. The
first and second sides support and allow pivoting of respective pairs of rollers
236 and 238, and 240 and 242. The rollers apply pressure to corresponding
surfaces or structures on the mop head assembly, as part of the wringing
function. As can be seen in the illustrations, the rollers 236, 238, 240 and 242
provide four points or concentration areas of applying pressure to the mop
head assembly. The wringing structure 220 is configured so that the rollers
can rotate about their respective axes, and are substantially rigidly maintained
in their respective spacings, to reliably apply pressure to the mop head
assembly as desired. In the present configuration, the rollers 236 and 240 are
positioned opposite each other and substantially in the same plane, and
rollers 238 and 242 are positioned opposite each other and in substantially
the same plane, which is the same plane as for rollers 236 and 240. While
they need not be opposite each other or in the same plane, such configuration
permits a reliable and balanced wringing function.

Each pair of rollers 236 and 238, and 240 and 242 are spaced apart
from each other corresponding to spacing of contact surfaces on the mop
head assembly, described more fully below. As can be seen in FIG. 3, for
example, the longitudinal center of a roller surface is aligned with its
respective contact surface on the mop head assembly. Wringing functions

10
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can also be achieved additionally or alternatively with scraping surfaces or
other friction surfaces. The rollers can be made from a material with a
selected hardness, to provide a desired squeeze profile. Additionally, the
rollers can have profiles including side surfaces that may be used to wring
side portions of a mop assembly, for example edge or outside surfaces of
respective rollers facing away from the handle and/or guideposts and
configured to contact portions of the mop material. The rollers can be
mounted in such a way as to allow adjustability of their positions in the
wringing structure 220. Adjustability can be also incorporated into the pivot
block 420, to allow adjustment of the spacing distance between the facing half
plates. Such adjustability can allow variations in wringing pressure applied to
the mop head assembly or mop size variations.

The wringing structure 220 in the illustrated configuration includes a
pair of oppositely positioned and facing initiation rollers 242 and 244. The
initiation rollers are positioned vertically spaced apart from and outboard of
the pressure or wringing rollers 236, 238, 240 and 242, and are positioned
and configured to make early contact with corresponding surfaces on the mop
head assembly, described more fully below, to initiate folding or movement of
the wings of the mop head assembly toward each other. The initiation rollers
start the movement of the wings toward each other.

The wringing structure 220 includes alignment or centering surfaces
246, 248, 250 and 252. The alignment surfaces are configured and
positioned to contact and cam any surface of the mop head assembly that
may be adjacent to the respective surface as a result of the mop head being
tilted or pivoted out of a plane perpendicular to the handle 102 about the axis
118. The alignment surfaces help to align the mop head assembly prior to or
during the initiation of folding or movement of the wings toward each other.
Alignment helps to ensure that the wings are facing each other and fold
toward an axis coaxial with the axis of the handle 102 for optimal wringing.
Similarly, each of the initiation rollers 242 and 244 or their adjacent surfaces
254 on the wringing structure will contact the adjacent surfaces on the mop
assembly if the mop assembly is pivoted out of a plane perpendicular to the
handle 102 about the axis 116 (FIG. 4).

1
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Lateral surfaces 298 (FIG. 6) in the wringing structure 220 can be
configured to scrape or slide along any adjacent mop material to wring or
scrape loose or excess moisture, for example where mop material extends
around sides of the mop head assembly. With such mop attachments, other
means can also be used to wring moisture from the side surfaces of the mop
attachment. In one example, rollers (not shown) can be mounted at the
surfaces 298 and facing perpendicular to the pressure rollers 236, 238, 240
and 242, and/or rollers or other surfaces can be profiled in such a way as to
allow wringing or pressing of moisture from surfaces of the mop attachment.

The wringing assembly 200 also includes a guide 260 (FIGS. 1-4 and
6-9). The guide helps to guide the wringing structure 220 toward and away
from the mop head assembly 400 and along the handle 102. The guide
includes a mounting bracket 262 having an internal profile 264 for engaging a
complementary profile on the handle. In the present example, the internal
profile 264 is a rectangular arrangement of rails 266, each having a
substantially rectangular profile, for engaging complimentary rectangular
grooves 124 (FIG. 4) formed in a perimeter surface of the adapter 110. The
guide 260 is longitudinally and rotationally fixed on the adapter through the
engagement of the rails and the grooves. The guide 260 in the present
configuration slides laterally onto the adapter and is secured in place by a
bracket block 268 having a facing surface 270 engaging an adjacent groove in
the adapter, and the bracket block 268 is secured in place by a bolt or other
fastener 272 (FIG. 4) extending between spaced apart openings 274 in the
guide and within a groove 276 in the bracket block.

The guide includes a guide block 280 supported by the mounting
bracket 262. The guide block 280 includes structures for helping to guide the
wringing assembly toward and away from the mop head assembly 400. In the
present example, the guide block 280 is supported above the mounting
bracket 262 by right and left support arms 282 and 284, respectively, so that
the guide block is positioned above the fastening nut 106. In the present
example, the support arms include respective detent grooves 286 and 288 for
receiving respective ones of the initiation rollers, 242 and 244. The detent
grooves and the rollers hold the wringing structure 220 in place on the guide
260 until a sufficient force is applied to the manual grip 202 or other part of the
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wringing structure to move the initiation rollers 242 and 244 out of the detent
grooves. The detents are positioned on the guide 260 at an axial position
sufficient to keep the wringing assembly away from the mop head assembly
during normal use of the mop. Other configurations such as lock features or
other structures can be used to hold the wringing assembly in position when
not being used. The guide also serves as an upper and lower stop structure
to limit the travel of the wringing assembly.

The guide 260 includes a plurality of guide surfaces for guiding the
guideposts as the wringing structure 220 moves along the guide 260. In the
present example, the guide 260 includes four guide surfaces 290 positioned
at respective corners of the guide block 280, and are substantially coplanar in
the illustrated configuration. Each of the guide surfaces 290 is formed by a
longitudinally extending groove having curved surfaces to form a concave
profile. The concave profile is configured to accept and guide complementary
surfaces on the guideposts 206 and 208. In the present configuration, the
four guide surfaces 290 are positioned at the top of the guide 260 and assist
in keeping the guideposts spaced apart.

In the present example, the guide 260 includes four additional guide
surfaces 292. The additional guide surfaces 292 are positioned and
supported on structures on the respective right and left support arms 282 and
284 of the guide. The additional guide surfaces 292 are aligned with
respective ones of the four guide surfaces 290. As with the four guide
surfaces 290, the additional guide surfaces 292 have arcuate surfaces
forming concave profiles complimentary to the guideposts. The guide can
also include additional guide surfaces of either the same or different
configurations as the guide surfaces 290 and 292. In the present example,
the guide includes further guide surfaces 294, one of which is shown in FIG.
7. In the present configuration, the guide would include four guide surfaces
294, each substantially aligned with respective ones of the guide surfaces 290
and 292.

The mop head assembly 400 (FIGS. 1 and 10-14) in the illustrated
examples is a bi-plane, winged or bi-plate mop assembly having right and left
half plates 402 and 404, respectively. The half plates are substantially mirror
images of each other, but each can be used on either side. Each half plate
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includes a substantially planar bottom surface 406 for supporting a suitable
mop material (not shown). Alternatively, a plurality of mop attachment plates
can be used to attach mop material to the half plates, one mop attachment
plate 408 being illustrated in the Figures. The mop attachment plate includes
a plurality of mounting posts 410 for engaging respective openings 412 in the
surface of the half plate. The mop attachment plates can have hook or other
attachment configurations for removably attaching mop material, such as may
include loop material for engaging with the hook structures on the attachment
plates. In the illustrative configurations, each half plate would include two
mop attachment plates. In such a configuration, the mop material would
generally be a planar material attached to the attachment plates, for example
a single mop material segment extending across both half plates, without
extending up sides of the half plates.

Each half plate is generally rectangular in plan view, such as viewed in
FIGS. 16 and 18, and is assembled into the assembly at a distal side by way
of hinge structures 414 having a pin 416 extending between respective hinge
structures. The pins 416 pass through respective openings 418 in a pivot
mounting bracket 420 for securing and supporting the half plates to the
articulating assembly 114. The pins 416 also support respective springs 422
that bias the half plates to the co-planar, open configuration shown in FIGS. 1
and 10. The U-bracket of the articulating assembly 114 supports and allows
the mop head assembly to pivot about an axle 424 (FIG. 11) in the pivot
mounting bracket 420. The pivot mounting bracket 420 also maintains the
half plates at the desired spacing relative to each other.

Each half plate includes one or more preliminary cam folding surfaces
426. The preliminary cam surfaces are raised from an upper surface 428 of
the half plate a distance sufficient to come into contact with a respective
initiation rollers 242, 244, for example to start folding of the bi-plates before
the pressure rollers 236, 238, 240 and 242 contact the respective bi-plates.
As can be seen in FIG. 13, the vertical height of the preliminary cam surfaces
relative to the upper surface 428 is greater than the vertical height of side
edges of the bi-plates at the same longitudinal location from the hinge
structures 414. The preliminary cam surfaces extend longitudinally of the

respective bi-plate less than the entire length of the bi-plate.
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Each bi-plate includes at least one wringing surface 430, and in the
present examples two wringing surfaces extending upward from the upper
surface 428 of the respective bi-plate. The wringing surfaces are contacted
by corresponding structures on the wringing assembly, in the present example
corresponding pressure rollers 236, 238, 240 and 242 to apply pressure to the
bi-plates and press them together to apply pressure to the mop material
mounted on the bi-plates. The wringing surfaces can be positioned at a
number of locations on the bi-plate, and in the present example are
configured as vertically-extending walls 432 at side edges of the bi-plate. In
the illustrative configurations, the wringing surfaces 430 are positioned at
respective opposite perimeter surfaces or edges of the respective bi-plate,
and extend upward or away from the surface to be cleaned. In the present
examples, the vertically-extending walls are substantially aligned with center
portions of the corresponding pressure roller surfaces. In other examples, the
raised wringing surfaces can include portions or each be completely inboard
from the perimeter edge surfaces by a distance as much as 20% of the front
to back (or distal to proximal) distance opposite edges of the mophead, but
more preferably about 10% or less. As illustrated, the raised wringing
surfaces are at the perimeter edges.

The upper surface of the vertically-extending wall 432 can have a
number of configurations, depending in part on the desired pressure profile to
be applied to the bi-plate during the wringing operation. The wall 432 can
have a constant height from the upper surface 428, but in the illustrated
examples, the height of the wall 432 increases with distance from the hinge
structure 414, and also as illustrated, the increase is relatively constant. Such
a configuration applies greater pressure as the wringing action progresses. In
the present examples, the walls 432 extend substantially the entire length of
the bi-plate.

External surfaces of the vertically-extending wall 432 include convex
support structures in the form of convex walls 434 extending laterally outward
from the respective wall 432. The convex walls 434 help cleaning coving and
other similar surface profiles, and also help to reinforce the vertically

extending walls.

15



10

15

20

25

30

CA 03008144 2018-06-11

WO 2017/100687 PCT/US2016/065992

In operation, a mop assembly 100 (FIGS. 15-18) will have the handle
102 inserted through the handgrip 202 and the opening 296 in the top of the
guide block 280 and into the adapter and secured with the nut 106. The guide
260 is already secured to the adapter through the fastener 272 and the block
268, to mount the wringing assembly on the adapter.

The user grasps the handle 102 and the manual grip 202 and moves
the manual grip distally along the handle, thereby moving the wringing
assembly 200 distally toward the mop head assembly 400. The guide 260
and the guide surfaces 290, 292 and 294 help to guide the guideposts and
keep the wringing assembly coaxial with the handle. As the wringing
assembly approaches the mop head assembly, the mop head assembly is
self-aligned by the action of any contact between the mop head assembly and
the cam surfaces 246, 248, 250 and 252, and 254. As the wringing assembly
continues advancing distally, the initiation rollers 242 and 244 contact the cam
surfaces 426 on the half plates, and start folding the half plates toward each
other and toward a central axis 126 of the handle (FIG. 15). Once contact
occurs, continued forward or distal progress of the wringing assembly
continues to push the initiation rollers 242 and 244 against the cam surfaces
426 and pivot the half plates 402 and 404 closer to each other about their
respective hinges.

As the wringing assembly progresses, the initiation rollers 242 and 244
move further along the cam surfaces 426, and the pressure rollers 236, 238,
240 and 244 contact the corresponding wringing surfaces 430 to press the
spaced apart half plates toward each other. In the present configuration,
further progress applies greater pressure because of the increasing height of
the wringing surfaces 430 with distance away from the hinge sides (FIGS. 17-
18). As wringing continues, the mop material is squeezed to remove
additional moisture as desired. The amount of wringing will be a function of
the relative distance the wringing assembly is progressed along the handle
and of the surface profile of the wringing surfaces 430. Suitable markings can
be placed on the handle to provide a relative measure of the wringing as a
function of position along the handle. Additionally, one or more stops can be
applied to physically limit the progress of the wringing assembly along the
handle, and therefore the wringing action. Such markings and/or physical

16



10

15

CA 03008144 2018-06-11

WO 2017/100687 PCT/US2016/065992

limits may also be used with different sizes of mop assemblies to account for
variations in the lengths of the half plates. Alternatively, or additionally,
different lengths of guideposts can be used for selected mop head
assemblies, for example as a function of the length of the half plates.

In another configuration, the initiation rollers 242 and 244 can be
omitted in favor of the adjacent surfaces, which then contact the respective
half plates, if the cam surfaces are sufficiently high to be contacted prior to the
pressure rollers contacting the wringing surfaces 430. If not, the pressure
rollers contact the wringing surfaces to bias the half plates toward each other
and eventually begin wringing.

Having thus described several exemplary implementations, it will be
apparent that various alterations and modifications can be made without
departing from the concepts discussed herein. Such alterations and
modifications, though not expressly described above, are nonetheless
intended and implied to be within the spirit and scope of the inventions.

Accordingly, the foregoing description is intended to be illustrative only.
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WHAT IS CLAIMED IS:

1. A mop head element comprising a lower surface for receiving a
cleaning material for mopping a surface, an upper surface on an opposite side
of the mop head element from the lower surface, a first end portion configured
to be supported by a mop wherein the first end portion extends in first and
second substantially opposite directions, first and second side edge portions
extending outward from the first end portion to a second end portion wherein
the first and second side edge portions are opposite each other, wherein at
least one of the first and second side edge portions includes a surface convex
in a direction substantially perpendicular to the lower surface and wherein the
first and second side edge portions include upper surfaces configured to be
contacted by wringing surfaces on a mop for wringing the cleaning material on
the lower surface of the mop head element.

2. The mop head element of claim 1 wherein the first end portion
includes a hinge portion.

3. The mop head element of any one of the preceding claims 1-2
wherein the mop head element further includes a bias element for biasing the
mop head element in a selected direction of rotation.

4. The mop head element of any one of the preceding claims 1-3
wherein the upper surface of the mop head element includes substantially
planar portions and the first and second side edge portions extend away from
the upper surface.

5. The mop head element of any one of the preceding claims 14
wherein the first and second side edge portions extend in a direction parallel

to each other.

6. The mop head element of any one of the preceding claims 1-5
wherein each of the first and second side edge portions extend in a direction
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away from the upper surface opposite the lower surface a height wherein the
height changes with distance away from the first end portion.

7. The mop head element of claim 6 wherein the height increases

with distance away from the first end portion.

8. The mop head element of any one of the preceding claims 6-7
wherein each of the first and second side edge portions extend away from the
upper surface for all of a length of the mop head element.

9. The mop head element of any one of the preceding claims 6-7
wherein each of the first and second side edge portions extend away from the
upper surface for less than all of a length of the mop head element.

10. The mop head element of any one of the preceding claims 1-9
further including at least one cam surface on the upper surface of the mop
head element positioned between the first and second side edge portions.

11. The mop head element of claim 10 wherein the at least one cam
surface includes a portion that is sloped.

12.  The mop head element of any one of the preceding claims 1-11
further including means for receiving cleaning material mounting plates for

securing cleaning material to the mop head element.

13.  The mop head element of claim 12 wherein the means for

receiving mounting plates includes a plurality of apertures.

14. A self wringing mop including a mop head element according to
any one of the preceding claims 1-13 wherein the mop includes a wringing
element having first and second pressure-applying elements configured to
apply pressure to the first and second side edge portions of the mop head
element.
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15.  The mop of claim 14 wherein the first and second pressure-
applying elements include respective rollers.

16.  The mop of any one of the preceding claims 14-15 wherein the
respective first and second pressure-applying elements are positioned so as
to be centered over respective ones of the first and second side portions of
the mop head element.

17.  The mop of any one of the preceding claims 14-16 wherein the
mop includes at least two mop head elements and wherein the mop includes
at least four pressure-applying elements configured to apply pressure to the
respective side edge portions of the at least two mop head elements.

18. The mop of claim 17 wherein the pressure-applying elements
are supported spaced apart from each other.

19.  The mop of claim 18 wherein the at least four pressure-applying
elements comprise four pressure-applying elements in the form of one or
more of rollers, blades, scrapers or moisture shedding structures positioned
with respect to each other so as to define a rectangle.

20. The mop of any one of the preceding claims 14-19 further
including at least one initiation component for initiating folding of a mop head
element.

21.  The mop of any one of the preceding claims 14-20 further
including an articulating interface allowing the mop head element to pivot
about two independent axes.

22. The mop of any one of the preceding claims 14-21 further

including a handle and a wringing assembly supported and guided by the
handle.
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23.  The mop of claim 22 wherein the wringing assembly includes a
guide supported on the handle and interengaging columns such that the
columns are guided by the guide during movement of the columns.

24. The mop of any one of the preceding claims 14-23 further
including a wringing frame configured such that the wringing frame produces
four areas of pressure during wringing of a mop head element.

25. The mop of claim 24 wherein first and second areas of pressure
apply pressure opposite each other and third and fourth areas of pressure

apply pressure opposite each other.

26. The mop of any one of the preceding claims 14-25 wherein the
wringing element includes alignment or centering surfaces configured to align
or center the mop head element with respect to the wringing element.

27.  The mop of claim 26 wherein the alignment or centering
surfaces are configured to move the mop head element out of a plane
perpendicular to a handle of the mop.

28. A method of wringing a mop comprising moving a wringing
structure along a handle of a mop and applying a pressure from the wringing
structure to at least one edge portion of a mop head element, wherein the at
least one edge portion includes an upper surface contacted by the wringing
structure for wringing cleaning material on the mop head element and also
includes a side edge portion having a convex surface that is convex in a
direction at least partly perpendicular to the upper surface and wherein the
method further includes applying pressure to a portion of the cleaning material
on the mop head element extending over the convex surface.

29.  The method of claim 28 wherein applying a pressure includes

applying a pressure linearly along the at least one edge portion of the mop
head element.
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30. The method of any one of the preceding claims 28-29 further
including applying pressure from the wringing structure to a second edge
portion of the mop head element.

31. The method of any one of the preceding claims 28-30 further
including applying pressure from the wringing structure at four pressure areas.

32. The method of any one of the preceding claims 28-31 wherein
applying pressure from the wringing structure includes applying pressure to a
perimeter edge of the mop head element.

33.  The method of any one of the preceding claims 28-32 wherein
applying pressure includes applying pressure with at least one of a blade,
scraper, moisture shedding structure or a roller.

34. The method of any one of the preceding claims 28-33 further
including moving the wringing structure by moving a manual structure along
the handle.

35. The method of any one of the preceding claims 28-34 further
including folding first and second mop head elements toward and into contact

with each other.

36. The method of claim 35 wherein folding includes folding the first
and second mop head elements about pivot axes adjacent each other.

37. The method of any one of the preceding claims 28-36 further
including aligning the mop head element relative to the handle.
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