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ABSTRACT

The present invention relates to an improved squeegee assembly. Some
embodiments of the present invention are directed to a uniquely shaped squeegee
configuration that has been found to remove liquids from a floor in an efficient manner. One
particular embodiment utilizes a W-shaped squeegee. Other embodiments are directed to a
squeegee fixation device. Yet other embodiments are directed toward a squeegee orientation
device. Some embodiments are also directed toward a lifting mechanism and the connection

between the squeegee assembly and the lifting mechanism.
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EGEE ASSEMBLY FOR A FLOOR CLEANING MACHINE

This application is a divisional application of Canadian Patent File No. 2,634,455
filed November 16, 2006 from PCT Application No. PCT/US2006/060961.

BACKGROUND OF THE INVENTION

[0001] Cleaning machines utilize scrubbing units for cleahing floor surfaces. The
scrubbing unit typically includes a number of brushes that are located at the front of the
cleaning machine. After the cleaning step involving the scrubbing brushes, it is desirable to
wipe up liquid that remains on the surface, as well as remove the imprint of cleaning machine
wheel tracks. These operations are commonly performed by a squeegee assembly that 1s
located at the back of the cleaning machine. The squeegee assembly can be raised and

lowered relative to the body or main frame of the cleaning machine using a linking unit.

[0002] Straight, V-shaped, or arced squeegee assemblies, such as is shown in FIG. 1, are
conventionally used to remove liquid from the floor. The squeegee assembly includes
squeegee blades that engage the floor surface 1n a wiping action to assist in picking up liquid
on the floor. The V-shape and arc shape generally do a better job at removing liquid from the
floor because their shape drives fluid from the outer extents of fhe squeegee assembly toward
the center where suction 1s applied to remové the liquid from the floor. In a straight squeegee
assembly, the suction has to perform much of the work to draw liquid from the outer extents
of the squeegee assembly. Even with the improved performance of the V-shaped squeegee

and the arced squeegee, improved performance can be achieved.

[0003] It is common for the squeegee blades to wear out as a result of their use in wiping

against the floor surface. It becomes necessary therefore to replace the blades that are used 1n
picking up the liquid. In order to connect squeegee blades to a squeegee assembly, 1t 1s
common to use a number of connectors that are disposed perpendicular to the lengths of the

squeegee blades. This process of changing squeegee blades can be cumbersome.

SUMMARY OF THE INVENTION

[0004] The present invention relates to an improved squeegee assembly. Some
embodiments of the present invention are directed to a uniquely shaped squeegee
configuration that has been found to remove liquids from a floor in an efficient manner.

Other embodiments are directed to a squeegee fixation device. Yet other embodiments are

directed toward a squeegee orientation device. Some embodiments are also directed toward a
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lifting mechanism and the connection between the squeegee assembly and the hifting

mechanism.

[0005] Some embodiments of the present invention provide a squeegee assembly for
removing liquids from a floor, wherein the squeegee assembly is adapted for use with a floor
cleaning machine. The squeegee assembly of some embodiments comprises a frame having a
center point and a first and a second suction port positioned on opposite sides of the frame
relative to the center point. The squeegee assembly also includes a leading squeegee blade
coupled to the frame and positioned in front of the suction ports relative to a cleaning
direction of travel of the squeegee assembly. The leading squeegee blade has a first portion
having a generally concave shape relative to the cleaning direction of travel of the squeegee
assembly. The first portion of the leading squeegee blade is positioned adjacent the first
suction port. The leading squeegee blade also has a second portion having a generally
concave shape relative to the cleaning direction of travel of the squeegee assembly. The
second portion of the leading squeegee blade is positioned adjacent the second suction port.
The first and second portions of the leading squeegee blade meet in a generally convex shape
relative to the cleaning direction of travel. In some embodiments, the squeegee assembly
further includes a trailing squeegee blade coupled to the frame and positioned behind the
suction ports relative to a cleaning direction of travel of the squeegee assembly. The trailing
squeegee blade can be similarly shaped to the leading squeegee blade. In some embodiments,
the distance between the first portion of the leading squeegee blade and the first portion of the
trailing squeegee blade substantially continuously reduces extending away from the first
suction port, and the distance between the second portion of the leading squeegee blade and

the second portion of the trailing squeegee blade substantially continuously reduces

extending away from the second suction port.

[0006] One embodiment is directed toward a squeegee assembly having a frame movable
in a direction of travel and having a width extending laterally relative to the direction of
travel. The frame has a first and a second suction port separated from each other laterally.
The squeegee assembly also has a leading squeegee blade coupled to the frame and
positioned in front of the suction ports relative to direction of travel. The leading squeegee
blade has a first portion positioned adjacent the first suction port, wherein the first portion
extends in both lateral directions away from the first suction port in an inclined manner

relative to the direction of travel and the lateral direction such that the area of the first portion
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immediately adjacent first suction port i1s positioned furthest rearward in the direction of
travel relative to the remainder of the first portion. The leading squeegee blade has a second
portion positioned adjacent the second suction port, wherein the second portion extends in
both lateral directions away from the second suction port in an inclined manner relative to the
direction of travel and the lateral direction such that the area of the second portion
immediately adjacent second suction port is positioned furthest rearward 1n the direction of
travel relative to the remainder of the second portion. As described above, the first and
second portions of the leading squeegee blade can be described as generally concave shaped.
Further, in some embodiments, the first and second portion of the leading squeegee blade
meet in a generally convex shape relative to the direction of travel. The squeegee assembly
of this embodiment can also include a trailing squeegee blade coupled to the frame and
positioned behind the suction ports relative to the direction of travel. The trailing squeegee
blade can have a shape substantially similar to the shape of the leading squeegee blade.
Accordingly, the trailing squeegee blade éan have a first portion positioned adjacent the first
suction port, wherein the first portion extends in both lateral directions away from the first
suction port in an inclined manner relative to the direction of travel and the lateral direction
such that the area of the first portion immediately adjacent first suction port is positioned
furthest rearward in the direction of travel relative to the remainder of the first portion of the
trailing squeegee blade. The trailing squeegee blade also has a second portion positioned
adjacent the second suction port, wherein the second portion extends in both lateral directions
away from the second suction port in an inclined manner relative to the direction of travel and
the lateral direction such that the area of the second portion immediately adjacent second
suction port is positioned furthest rearward in the direction of travel relative to the remainder
of the second portion of the trailing squeegee blade. As described above, the first and second
portions of the trailing squeegee blade can be described as generally concave shaped. Further,
the first and second portion of the trailing squeegee blade can meet in a generally convex
shape relative to the direction of travel. Like the previous embodiment, the distance between
the first portion of the leading squeegee blade and the first portion of the trailing squeegee
blade can substantially continuously reduce as the blades extend away from the first suction
port in both lateral directions relative to the first suction port. Further, the distance between
the second portion of the leading squeegee blade and the second portion of the trailing
squeegee blade can substantially continuously reduce as the blades extend away from the

second suction port in both lateral directions relative to the first suction port.
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[0007] Some embodiments are directed toward a squeegee assembly having a frame
movable 1n a direction of travel and having a width extending laterally relative to the
direction of travel. The frame also has a first and a second suction port separated from each
other laterally. The squeegee assembly includes a trailing squeegee blade coupled to the
frame and positioned behind the suction ports relative to the direction of travel. The trailing
squeegee blade has a first portion positioned adjacent the first suction port. The first portion
extends in both lateral directions away from the first suction port in an inclined manner
relative to the direction of travel and the lateral direction such that the area of the first portion
immediately adjacent first suction port is positioned furthest rearward 1n the direction of
travel relative to the remainder of the first portion of the trailing squeegee blade. The trailing
squeegee blade has a second portion positioned adjacent the second suction port. The second
portion extends in both lateral directions away from the second suction port in an inclined
manner relative to the direction of travel and the lateral direction such that the area of the
second portion immediately adjacent second suction port is positioned furthest rearward in
the direction of travel relative to the remainder of the second portion of the trailing squeegee
blade. As described above, the first and second portion of the trailing squeegee blade can be
considered to be generally concave shaped. Furthermore, in some embodiments, the first and

second portions of the trailing squeegee blade meet in a generally convex shape relative to

the direction of travel.

[0008] Another embodiment relates to a squeegee assembly having a frame movable in a
direction of travel and having a first and a second suction port separated from each otherin a
lateral direction. The squeegee assembly includes a squeegee blade coupled to the frame and
positioned adjacent the suction ports relative to the direction of travel, wherein the squeegee
blade has a first portion positioned adjacent the first suction port and a second portion
positioned adjacent the second suction port. The first portion extending in both lateral
directions away from the first suction port at an angle to channel substantially all fluid
encountered by the first portion toward the first suction port. The second portion extending

in both lateral directions away from the second suction port at an angle to channel

substantially all fluid encountered by the second portion toward the second suction port.

[0009] Some embodiments are directed toward a squeegee assembly including a frame
movable in a direction of travel and having a first and a second suction port separated from

each other in a lateral direction. The squeegee assembly also includes a W-shaped squeegee
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blade coupled to the frame. The W-shaped squeegee blade has a substantially centrally
located forwardly directed apex and two laterally located rearwardly directed apexes

positioned on either side of the forwardly directed apex. Each of the first and second suction

ports are positioned adjacent one of the rearwardly directed apexes.

[0010] One embodiment is directed toward a squeegee assembly including a frame
movable in a direction of travel and having a first and a second suction port separated from
each other in a lateral direction. The squeegee assembly includes a W-shaped squeegee blade
coupled to the frame. The W-shaped squeegee blade has a centrally located forwardly
directed wedge and two laterally located rearwardly directed wedges positioned on either side

of the forwardly directed wedge. Each of the first and second suction ports are positioned

adjacent one of the rearwardly directed wedges.

[0011] Another embodiment is directed toward a squeegee assembly having a frame, a
squeegee coupled to the frame, and three rollers coupled to the frame. The rollers are adapfed
to roll along a floor being traversed by the squeegee assembly. The rollers are positioned on
the frame to define a plane and support the frame relative to the floor in a predefined
orientation. The three rollers at least partially determine the angle of contact between the
squeegee and the floor. Each roller has an axis of rotation, and fhe axis of rotation of each
roller does not intersect both of the other two rollers. In some embodiments, the rollers are
selectively adjustable relative to the frame to alter the orientation of the frame relatiye to the
floor. In one specific embodiment, the frame has a first and second end and a central area

positioned between the first and second end, one roller is positioned adjacent each end and

one roller is positioned in the central area.

[0012) Yet other embodiments are directed toward a squeegee assembly having a first
squeegee blade, a second squeegee blade offset from the first blade, and a frame having a
channel for receiving and orienting the first and second squeegee blades. The channel is at

least partially defined by a base, a first wall oriented at an angle relative to the base, and a
second wall offset from the first wall and oriented at an angle relative to the base. A jam 1s
dimensioned and configured to be received within the channel and pinch the first and second
squeegee blades against the first and second walls of the channel. A plurality of fasteners
extend between the jam and the channel to couple the jam to the channel. The channel and
jam are configured to orient the blades at a non-right angle relative to the frame. In some

embodiments, the first and second walls of the channel have a stepped profile. Additionally,
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the jam can have a stepped profile. More specifically, the edges of the jam have a stepped
profile.

[0013] Some embodiments relate to a squeegee assembly adapted for use with a floor
cleaning machine. The squeegee assembly includes a frame having an aperture and a biased
member coupled to the frame and positioned adjacent to the aperture. The biased member is
biased toward the aperture. A squeegee blade is also coupled to the frame. A lifting member
extends between the machine and the frame and has an end positioned within the aperture.
The liﬁiﬁg member has a recess positioned adjacent the end positioned within the aperture.
The recess is dimensioned and configured to receive the biased member. The biased member
is biased to engage the recess and couple the frame to the lifting member. The biased
member is configured to disengage the recess and allows the frame to separate from the
lifting member when a predetermined force is applied to the frame. In some embodiments,
the frame includes a second aperture and the end of the lifting member has a fork-like
configuration including a first fork member and a second fork member. The first and second
fork members each are received within one of the apertures of the frame. Each fork member
has a recess for receiving the biased member. The biased member, in such an embodiment, is

positioned between the apertures of frame and the biased member has two biased elements,

wherein one biased element is biased toward each aperture.

[0014] Some embodiments are directed toward a method of connecting a squeegee
assembly to a floor cleaning machine. The method comprises providing an aperture on the
squeegee assemble and a bias member positioned adjacent to the aperture. The bias member
is biased toward a position at least partially over the aperture. A lifting member 1s coupled to
the floor cleaning machine and the lifting member has an end receivable into the aperture of
the squeegee assembly. The lifting member also has a recess positioned adjacent the end that
is inserted into the aperture. The bias member is biased toward the recess on the lifting

member and engages the recess to couple the lifting member to the squeegee assembly.

[0015] Some embodiments of the present invention are directed toward a method of
coupling squeegee blades to a squeegee assembly. The method comprises providing a
squeegee assembly frame having a channel deﬁned by a base, a first wall oriented at an angle
relative to the base, and a second wall offset from the first wall and onented at an angle
relative to the base. The method further includes inserting a first squeegee blade in the

channel, wherein the first squeegee blade has a first side and a second side bounded by top
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and bottom longitudinal edges and two vertically oriented side edges. The first side of the
first squeegee blade is placed against the first wall of the channel and the top longitudinal
edge 1s placed in abutment against the base. A jam dimensioned and configured to be
received within the channel is inserted into the channel. The jam contacts the second side
of the first squeegee blade and pinches or wedges the first squeegee blade against the first

wall of the channel to secure the fist squeegee blade to the frame. Fasteners are provided to

secure the jam to the frame.

[0016] Some embodiments are directed toward a method of orienting a squeegee blade
relative to a floor. The method includes providing a frame having a squeegee coupled to
the frame and three rollers coupled to the frame, wherein the rollers are non-aligned with
each other. The rollers define a plane of support for the frame and squeegee blades. The

plane of support provides a predefined orientation for the squeegee blade.

[0017] Other embodiments are related to a method a removing a liquid from a floor. The
method includes providing a squeegee assembly that orients a squeegee blade in a W-shape
and has suction ports at each of the two lower apexes of the W-shape. The squeegee
assembly 1s moved over the floor, which drives liquid encountered by W-shape squeegee
toward the two lower apexes of the W-shape. Suction is applied at the two lower apexes of

the W-shape to remove the liquid.

[0017A] In a broad aspect, the invention pertains to a squeegee assembly adapted for use

with a tloor cleaning machine where the squeegee assembly includes a frame having an
aperture, a biased member that is coupled to the frame and is positioned adjacent to the
aperture where the biased member 1s biased toward the aperture, a squeegee blade coupled
to the frame, and a lifting member extending between the machine and the frame and
having an end positioned within the aperture where the lifting member has a recess
positioned adjacent the end positioned within the aperture and the recess i1s dimensioned

and configured to receive the biased member. The biased member is biased to engage the

recess to couple the frame to the lifting member.



10

15

CA 02841532 2015-06-23

[0017B] In a further aspect, the invention provides a method of connecting a squeegee
assembly to a floor cleaning machine. The method includes the steps of providing an aperture on
the squeegee assembly and a bias member posttioned adjacent to the aperture where the bias
member is biased toward a position at least partially over the aperture, providing a lifting
member coupled to the floor cleaning machine where the lifting member has an end receivable
into the aperture of the squeegee assembly and the lifting member also has a recess positioned
adjacent the end, inserting the end of the lifting member into the aperture, biasing the bias
member toward the recess on the lifting member, and engaging the bias member in the recess to

couple the lifting member to the squeegee assembly.
[0018] Further aspects of the present invention, together with the organization and

operation thereof, will become apparent from the following detailed description of the invention

when taken 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 1s a plan view of a conventional, prior art arc shaped squeegee assembly.
{0020] FIG. 2 is a bottom view of a squeegee assembly embodying aspects of the present
invention.

[0021] FIG. 3 1s a bottom perspective view of the squeegee assembly shown in FIG. 2.
[0022] FIG. 4 1s a cross-sectional view of the squeegee assembly shown in FIG. 2, taken

along line 4-4.

/a
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FIG. § is a cross-sectional view of the squeegee assembly shown in FIG. 2, taken

along line 5 - 5.

[0024]

FIG. 6 is a cross-sectional view of the squeegee assembly shown in FIG. 2, taken

along line 6 - 6.

[0025]

FIG. 7 is a bottom perspective view of a squeegee assembly embodying aspects of

the present invention.

[0026]
[0027]
[0028)
(0029}
[0030]
[0031)

[0032]

FIG. 8 is a top perspective view of a squeegee assembly shown in FIG. 7.

FIG. 9 is a rear elevation of the squeegee assembly shown 1n FIG. 7.

FIG. 10 is a top view of the squeegee assembly shown in F1G. 7.

FIG. 11 is a left side view of the squeegee assembly shown in FIG. 7.

FIG. 12 is a right side view of the squeegee assembly shown in FIG. 7.

FIG. 13 is a bottom view of the squeegee assembly shown in FIG. 7.

FIG. 14 is a bottom perspective view of a squeegee assembly embodying aspects

of the present invention.

[0033]
[0034]
[0035]
(0036}
[0037)

[0038]

[0039]

FIG. 15 is a top perspective view of a squeegee assembly shown in FIG. 14.
FIG. 16 is a top view of the squeegee assembly shown in FIG. 14.

FIG. 17 is a bottom view of the squeegee assembly shown in FIG. 14.

FIG. 18 is a right side view of the squeegee assembly shown in FIG. 14.
FIG. 19 is a left side view of the squeegee assembly shown 1n FIG. 14.

FIG. 20 is a rear elevation of the squeegee assembly shown in FIG. 14.

FIG. 21 is a top perspective view of a squeegee assembly and lifting mechamsm

embodying aspects of the present invention.

[0040]

in FIG. 21.

FIG. 22 is a rear elevation of the squeegee assembly and lifting mechanism shown
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[0041] FIG. 23 1s a top cross-sectional view of the squeegee assembly and lifting

mechanism shown in FIG. 21, wherein the cross-section is taken along line 23 — 23 of FIG.

22 to show the bias member of the squeegee assembly received within the recesses of the

hfting mechamsm.

[0042] FIG. 24 1s a bottom view of a liftihg mechanism coupled to a floor cleaning

machine.

[0043] FIG. 25 1s a rear perspective view of an exemplary floor cleaning machine having

a squeegee assembly embodying aspects of the present invention.

[0044] FIG. 26 is a bottom view of the exemplary floor cleaning machine and squeegee

assembly shown in FIG. 25.

[0045] FIG. 27 is a side view of the exemplary floor cleaning machine and squeegee
assembly shown in FIG. 25.

[0046]) FIG. 28 1s a bottom exploded view of a squeegee assembly embodying aspects of

the present invention.

[0047]  FIG. 29 1s a partial front elevation view of a squeegee assembly shown in FIG. 28,

showing the leading squeegee blade adjacent a suction port.

DETAILED DESCRIPTION

[0048] Before any embodiments of the invention are explaine_d in detail, it is to be

understood that the invention is not limited in its application to the details of construction and

the arrangement of components set forth in the following description or 1llustrated in the
following drawings. The invention 1s capable of other embodiments and of being practiced
or of being carried out in various ways. Also, it 1s to be understood that the phraseology and
terminology used herein is for the purpose of description and should not be regarded as
limited. The use of “including,” “comprising,” or “having” and variations thereof herein is
meant to encompass the items listed thereafter and equivalents thereof as well as additional
items. The terms “mounted,” “connected,” and “coupled” are used broadly and encompass
both direct and indirect mounting, connecting and coupling. Further, ““connected’” and
“coupled” are not restricted to physical or mechanical connections or couplings, and can

include electrical connections or couplings, whether direct or indirect. Finally, as descrnibed
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in subsequent paragraphs, the specific mechanical configurations illustrated in the drawings are
intended to exempiify embodiments of the invention. Accordingly, other alternative mechanical

configurations are possible.

[V049] Figures 2-20 show at least three separate embodiments of a squeegee assembly 30,
wherein the squeegee assembly 30 embodies aspects of the present invention. One embodiment
of the squeegee assembly 30 1s shown 1n FIGs. 2-6. Another embodiment of the squeegee
assembly 30 is shown in FIGs. 7-13. A third embodiment of the squeegee assembly 30 is shown
in FIGs. 14-20. Generally, the construction and function of each of these illustrated
embodiments is substantially the same. Accordingly, only the first embodiment will be disclosed
In detail. Furthermore,only major deviations from that first embodiment will be described with
respect to the other embodiments. As such, common reference numerals between the various

embodiments will generally indicate the same or a substantially similar part, area, or assembly.

[0050] FIGs. 2-6 show a squeegee assembly 30 for use with a floor cleaning machine.
The illustrated squeegee 30 assembly includes a frame 32 having suction ports 34, 35, an
attachment device (not shown) to attach the assembly 30 to a floor cleaning machine, one or
more squeegee blades 36, 37, a fixation device 38 for fixing the blades 36, 37 to the frame 32,
and a set of rollers 40 to orient the squeegee assembly 30 in a predefined plane relative to a floor
being traversed by the squeegee assembly 30. Each of these aspects will be discussed in greater
detail below. However, not all embodiments of the squeegee assembly 30 must contain each of
these features. For example, some embodiments of the squeegee assembly 30 do not need to
have rollers 40, the particular fixation device 38, etc. In other words, it should be understood
that the illustrated squeegee assembly 30 may contain several patentable features that are
independent of the shape, function, construction, and/or configuration of other aspects or

components of the squeegee assembly 30.

[0051] The 1llustrated frame 32 is designed to trial behind or be positioned below a floor
cleaning machine 42 (see FIG. 26). The frame 32 has a width W that generally extends at least
the width of the floor cleaning machine 42 that it is connected to; however, in some
embodiments, such as the one shown in FIG. 26, the width of the frame 32 is larger than the
width of the floor cleaning machine 42 to assure that all liquid placed on the floor by the machine

is removed. The frame 32 also has a length L that extends substantially in the

10
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direction of motion of the floor cleaning machine 42. In other words, the length L is

generally normal to the width W.

[0052] The illustrated frame 32 has two suction ports 34, 35 tﬁat extend through the
frame 32. The suction ports 34, 35 are laterally spaced apart. Each suction port 1s positioned
in an off-center configuration, with one port positioned on either side of the center line of the
squecgee assembly 30. In the illustrated embodiment, the suctions ports are spaced nearly
equidistant on either side of the center line of the frame 32. Furthermore, each suction port is
substantially centered along the width of each half of the frame 32. As such, the suction ports
34, 35 are substantially equidistant from each end of the frame 32 relative to each other.
However, in other embodiments, the suction ports 34, 35 can be positioned in different

locations.

{0053] The suction ports 34, 35 are configured to receive or connect to a suction hose or
line (not shown) extending from the floor cleaning machine 42. Suction can be applied to the

floor through these ports to remove liquids from the floor.

[0054] As mentioned above, the frame 32 supports one or more squeegee blades 36, 37.
In the illustrated embodiment, the frame 32 supports two squeegee blades 36, 37: a leading
squeegee blade 36 and a trailing squeegee blade 37 off set from the leading squeegee blade
36. The leading squeegee blade 36 is positioned in front of the trailing squeegee blade 37
relative to the direction of movement of the squeegee assembly 30 (or floor cleaning machine
42) during normal cleaning operations. Further, the leading squeegee blade 36 1s positioned
in front of the suction ports 34, 35 relative to the direction of travel of the squeegee assembly
30 during normal operation. As shown in FIGs. 28 and 29, recesses, cuts, or other apertures
44 are provided in the leading squeegee blade 36 at the interface with the floor to allow fluid
to be channeled behind the leading blade toward the suction ports 34, 35. The trailing
squeegee blade 37 is positioned behind the suction ports 34, 35 relative to the direction of

travel of the squeegee assembly 30.

{0055] In one particular embodiment, the frame 32 supports the squeegee blades 36, 37 1n
a substantially W-shaped configuration. The W-shaped squeegee blades have a substantially
centrally located forwardly directed apex 46 and two laterally located rearwardly directed
apexes 48, 50 positioned on either side of the forwardly directed apex 46. Each of the first

and second suction ports 34, 35 are positioned adjacent one of the rearwardly directed apexes

11
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48, 50. In other words, the W-shape can be divided into a first V-shaped or concave portion
52 and a second V-shaped or concave portion 54. The apex 48, 50 of each V-shape portion
52, 54 is positioned adjacent the suction ports 34, 35. Yet another way to describe this
configuration is as follows. The W-shaped squeegee blade has a substantially centrally
located forwardly directed wedge 56 and two laterally located rearwardly directed wedges 58,
60 positioned on either side of the forwardly directed wedge 56. Each of the first and second
suction ports 34, 35 are positioned adjacent one of the rearwardly directed wedges 58, 60.
This configuration has been found to provide excellent liquid removal capabilities due 1n part
to the fact that the V-shaped configuration drives the fluid toward the suction ports 34, 35 as

the squeegee assembly 30 moves along the floor.

[0056] In some embodiments, the squeegees 36, 37 can be described has having a first
portion 62 and a second portion 64. The first portion can extend in both lateral directions
away from the first suction port 34 at an angle or along a curved path to channel substantially
all fluid encountered by the first portion toward the first suction port 34. The second portion
can extend in both lateral directions away from the second suction port 35 at an angle or
along a curved path to channel substantially all fluid encountered by the second portion
toward the second suction port 35. The first and second portions 62, 64 of the squeegee are
not necessarily V-shaped in all embodiments, but they yet can function in substantially the
same manner. For example the first and second portions can both be arc shaped.

Accordingly, these portions can be configured and described several ways, such as those that

follow, to provide the enhanced function.

[0057] Another way of describing the first and second portions 62, 64 of the squeegees
36, 37 is as follows. In some embodiments, the leading squeegee blade 36 has a first portion
62 having a generally concave shape relative to the cleaning direction of travel of the
squeegee assembly 30. The first portion 62 of the leading squeegee blade 36 is positioned
adjacent the first suction port 34. The leading squeegee blade 36 also has a second portion 64
having a generally concave shape relative to the cleaning direction of travel of the squeegee
assembly 30. The second portion 64 of the leading squeegee blade 36 is positioned adjacent
the second suction port 35. The first and second portions 62, 64 of the leading squeegee

blade 36 meet in a generally convex shape relative to the cleaning direction of travel.

[0058] Another way to describe a preferred configuration of the squeegee blades 36, 37 1s

as follows. The first portion 62 is positioned adjacent the first suction port 34, wherein the
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first portion 62 extends in both lateral directions away from the first suction port 34 in an
inclined manner relative to the direction of travel and the lateral direction such that the area
of the first portion 62 immediately adjacent first suction port 34 is positioned furthest
rearward in the direction of travel relative to the remainder of the first portion. The second
portion 64 is p'ositioned adjacent the second suction port 35, wherein the second portion 64
extends in both lateral directions away from the second suction port 35 in an inclined manner
relative to the direction of travel and the lateral direction such that the area of the second
portion immediately adjacent second suction port 35 is positioned furthest rearward mn the
direction of travel relative to the remainder of the second portion 64. As described above, the
first and second portions 62, 64 of the squeegee blade 36, 37 can be described as generally
concave shaped and/or V-shaped, depending upon the actual path followed by the blade. In
such a configuration, as shown in FIG. 2, the first and second portion 62, 64 of the squeegee

blade 36, 37 can meet in a generally convex shape relative to the direction of travel.

[0059] As illustrated in FIG. 2, the leading blade 36 and trailing blade 37 are configured
and off set with respect to each other to cause the space between the blades to taper as the
blades extend away from the suction ports 34, 35. More specifically, the distance between
the first portion 62 of the leading squeegee blade 36 and the first portion 62 of the trailing
squeegee blade 37 substantially continuously reduces as the blades extend away from the first
suction port 34 in both lateral directions relative to the first suction port 34. Further, the
distance between the second portion 64 of the leading squeegee blade 36 and the second
portion 64 of the trailing squeegee blade 37 substantially continuously reduces as the blades
extend away from the second suction port 35 in both lateral directions relative to the first
suction port 34. This configuration aids in providing appropriate suction and liquid removal
at the furthest extents of the squeegee assembly 30. The configuration described above can
be altered in some embodiments. For example, the distance between the blades 36, 37 can be
substantially constant. Furthermore, the two blades can have other configurations relative to

each other.

[0060] The illustrated embodiment shows two squeegee blades 36, 37 coupled to the
frame 32, wherein one squeegee blade is a leading squeegee blade 36 and the other squeegee
blade is a trailing squeegee. Not all embodiments, however, may require both squeegee
blades 36, 37. Rather, in some embodiments, the squeegee assembly 30 may only need one

of the two squeegee blades 36, 37 and not necessarily both. For example, in some
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embodiments, the squeegee assembly 30 can be provided with a leading squeegee blade 36
only. In such an embodiment, the blade would funnel or drive all liquid toward the suction
ports 34, 35, wherein the liquid would be allowed to pass under the squeegee blade. In
another example, the squeegee assembly 30 can be provided with only a trailing squeegee
blade 37. In such an embodiment, the blade would funnel or drive all liquid contacted by the

blade toward each suction port, wherein the liquid would be removed from the floor.

[0061] The operation of the illustrated W-shape squeegee assembly 30 works as follows.
The squeegee blades 36, 37 are placed in contact with the floor and moved along the floor.
The squeegee 36, 37 is oriented and moved such that the upper apex 46 of the W-shape is
substantially directed in the direction of movement of the squeegee assembly 30 to form a
forwardly facing wedge 46. As such, the two lower apexes 48, 50 of the W-shape point
opposite the direction of travel to form rearwardly directed wedges 58, 60 that funnel liquids
toward the two lower apexes 48, 50 of the W-shape squeegee as the squeegee assembly 30
passes over the floor. Accordingly, the liquid is directed toward the suction ports 34, 35 to be

removed from the floor via suction applied through the suction ports 34, 35.

[0062] In some embodiments, the orientation of the squeegee blades 36, 37 or the angle
of contact of the squeegee blades 36, 37 relative to floor can substantially effect liquid
removal from the floor. The illustrated squeegee assembly 30 utilizes two features that can
be employed independently in some embodiments, to properly orient the blades with respect
to the floor and assure proper contact of the blades with the floor. One feature is the fixation
device 38 that couples the blades to the frame 32 of the squeegee assembly 30. The other
feature is roller assembly 40 coupled to the frame 32 orient the frame 32 (and the blade

coupled to the frame 32) relative to the floor. Each of these features will be discussed below.

[0063] The squeegee blades 36, 37 can be coupled to the frame 32 many different ways.
For example, fasteners can directly connect each blade to the frame 32. Further, adhesive can
be used to connect the blades to the frame 32. Although the blade can be coupled to the
frame 32 many different ways, FIGs. 2-5 illustrate one particular way of coupling the blades

36, 37 to the frame 32, which is believed to provide advantages relative to other coupling

techniques.

[0064] As specifically shown in FIG. 4 and 5, the squeegee blades 36, 37 are coupled to

the frame 32 via a trapping, wedging, jamming, squeezing, or pinching means. In other
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words, as shown 1n these figures, the blades are squeezed tightly between two surfaces or
edges of the squeegee assembly 30. Specifically, the illustrated squeegee assembly 30 has a
channel 66 for receiving and orienting the first and second squeegee blades 36, 37. The
channel is at least partially defined by a base 68, a first wall 70 oriented at an angle relative to
the base 68, and a second wall 72 offset from the first wall 70 and onented at an angle
relative to the base 68. More specifically, one of the walls 70 1s positioned at an obtuse angle
relative to the base 68, while the other wall 72 is positioned at an acute angle relative the to
base 68, as measured from the same reference point. As such, the first wall 70 and the
second wall 72 are oriented in a non-parallel manner in the illustrated embodiment. As
illustrated, the first and second walls 70, 72 form a wedge-like configuration. In some
embodiments, the first and second walls 70, 72 of the channel 66 have one or more steps,
notches, or teeth 74. This profile can help secure the blades against unintentional movement

when connected to the squeegee assembly 30.

[0065) A jam 76 is provided to couple the blades to the frame 32. The jam 76 1s
dimensioned and configured to be received within the channel 66 and pinch, squeeze, wedge,
or trap the first and second squeegee blades 36, 37 against the first and second walls 70, 72 of
the channel 66. In other words, the jam 76 has a substantially matching wedge shaped cross-
section to the wedge shaped cross-section of the channel 66. Like the channel 66, the jam 76
has edges or walls 78, 79 that are ahgled. One wall 78 forms obtuse angle with respect to the
base when coupled to the frame 32 and the opposite wall 79 forms an acute angle with
respect to the base 68, with both angles being measured from the same reference.
Accordingly, the opposite walls 78, 79 of the jam 76 that engage the sides of the blade 36, 37
are non-parallel. As shown in the figures, the jam 76 can have one or more steps, notches, or
teeth 74 similar to the walls 70, 72 of the channel 66. More specifically, the sides or edges
78, 79 of the jam 76 have a stepped profile. This profile can help secure the blades 36, 37

against unintentional movement when connected to the squeegee assembly 30.

[0066] A plurality of fasteners 80 extend between the jam 76 and the channel 66 to
couple the jam 76 to the channel 66. The fasteners 80 can be threaded fasteners or other

fasteners known in the art. As illustrated in FIG. 4 and 5, a bias member 81, such as a
compression spring or other elastic member, can be positioned between the jam 76 and the

base 68 of the channel to assist with separating the jam 76 from the channel 66 when desired.
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As 1llustrated, the bias member 81 rests within a recess positioned in both the channel 66 and

in the jam 76.

[0067] Due to the configuration of the jam 76 and the channel 66, the blades 36, 37, when
coupled to the frame 32, will be oriented at a non-right angle relative to the frame 32 and the
floor. More specifically, the leading blade 36 is oriented at an obtuse angle relative to fluid
encountered on the floor during normal opcration and the trailing blade 37 1s onented at an
acute angle relative to fluid encountered on the floor during normal operation. This

illustrated configuration has been found to be advantageous to assist with removing liquid
from the floor. Although the illustrated configuration places the leading and trailing blades

36, 37 in a non-parallel configuration, some embodiments may use a parallel configuration.

[0068] In operation, a leading and trailing squeegee 36, 37 are placed in the channel 66,
wherein each squeegee has a first side 82 and a second side 83 bounded by top and bottom
longitudinal edges 84, 85 and two vertically oriented side edges 86. Either the first or second
sides 82, 83 of the blades 36, 37 are placed in abutment against the walls 70, 72 of the
channel 66 and the top longitudinal edge 84 of each blade is placed in abutment with the base
68 of the frame 32. The jam 76 can then be forced into engagement with the blades 36, 37.
The fasteners 80 cause the jam 76 to wedge, squeeze, trap, or pinch the blades 36, 37 between

jam 76 and the walls 70, 72 of the channel 66. This secures the blades 36, 37 to the frame 32

and places them in a preferred orientation. Specifically, the blades 36, 37 are not parallel to
each other. As shown in the figures, the stepped surfaces of the channel 66 and jam 76 causc

the blades 36, 37 to deform, which further prevents disengagement of the blades from the
frame 32.

[0069] To change the squeegee blade 36, 37, the fasteners 80 can be released and the jam
76 moved away from the base 68 of the channel 66. The jam 76 can be moved manually or

under the force of the bias members 81. Once the jam 76 has moved a sufficient distance, the

blades 36, 37can be removed and replaced.

[0070] The embodiment illustrated and described above was with reference to a squeegee
assembly 30 having two squeegee blades 36, 37. The same type of device can be used to

secure a single squeegee blade to a squeegee assembly 30.

[0071] As mentioned above, the illustrated squeegee assembly 30 has two features that

are used to orient the blades relative to the floor. One was the fixation device 38 described
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above. The other is a set of rollers 40 that always place the frame 32 and squeegee blades 36,
37 in the same onentation with respect to the floor. As illustrated, the three rollers 40 are
coupled to the frame 32 and adapted to roll along a floor being traversed by the squeegee
assembly 30. The rollers 40 are not all placed within a single line. Rather, at least one roller
40 is not aligned with the other two rollers 40. In other words, each roller 40 has an axis of
rotation, and the axis of rotation of each roller 40 not intersecting both of the other two rollers
40. Since the rollers 40 form three points of contact that are non-linear, the rollers 40 define
a plane. This plane determines the orientation of the frame 32 relative to the tloor. In some
embodiments, this plane can be altered by adjusting the rollers 40 on the frame 32 or by

adding a different sized roller 40 in any of the roller positions.

[0072] In the illustrated embodiment, the frame 32 has a first and second end and a
central area positioned between the first and second end. One roller 40 is positioned adjacent
each end of the frame 32 and one roller 40 being positioned in the central area. Specifically,
the centrally located roller 40 is positioned behind the upper apex 46 of the W-shape
squeegee. More specifically, it is located within the wedge 56 defined by the upper apex of
the W-shape squeegee. The rollers 40 positioned adjacent each end of the squeegee assembly

30 are positioned at least partially within the wedge 58, 60 defined by the two lower apexes
48, 50 of the W-shaped squeegee.

[0073] As shown in Figs. 21-24, a lifting device or member 88 can be coupled to the
squeegee assembly 30 to selectively lift the squeegee assembly 30 off of the floor. Although
a variety of known lifting devices 88 can be used to lift the squeegee assembly 30, only one
particular device is illustrated. As shown in FIG. 24, the illustrated lifting device 88 operates
on a fulcrum principle. In other words, the lifting device 88 is an elongated member 89, such
as a metal beam or rod, that has a first end 90 and a second end 91 that are pivotable about a
fulcrum 92. The first end 90 of the beam engages the squeegee assembly 30, while the
second end 92 of the beam is acted upon by force providing device 93, such as a linear motor,
hydraulic or pneumatic system, and the like. The fulcrum in the i1llustrated embodiment
includes a bracket 94 coupled to the beam 89, wherein the bracket 94 accepts or 1s received
upon a rod or other pivot 95. A rubber member 96 is also coupled to the fulcrum area. This

rubber member 96 extends between the floor cleaning machine 42 and the beam 89.

[0074) In operation, the force providing device 93 is actuated to apply a force to the

second end of the beam 89. This causes the beam 89 to move about the fulcrum or pivot
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point 92, 95, which ultimately lifts the squeegee assembly 30 off of the floor. The force

applying device 93 can be actuated in the opposite direction to lower the squeegee assembly
30 back to the floor.

[0075] Although the lifting member 88 can be coupled to the squeegee assembly 30 many
different ways, the illustrated embodiment only shows one particular type of connection. As
illustrated, the frame 32 of the squeegee assembly 30 includes a set of apertures 33 and a
biased member 97 coupled to the frame 32 adjacent the apertures 33. The biased member 97
1s biased toward the apertures 33. The first end 90 of the 11ft member 88 can be positioned
within the apertures 33 as shown. More specifically, the end 90 of the lifting member 88 has
a fork-like configuration including a first fork member and a second fork member. The first
and second fork members each are received within one of the apertures 33 of the frame 32.
Further, the biased member 97 is positioned between the apertures of frame 32 and has two
biased elements 97A, 97B, wherein one biased element is biased toward each aperture 33.
The biased member 97 can be a type of torsion spring, wherein the coil i1s attached to the
frame 32 and the two ends of the spring extend toward the apertures 33 to engage the end 90

of the hifting member 88. However, in other embodiments, the bias member can be other

types of springs or elastic members.

[0076] The lifting member 88 has a recess 98 in each fork member of the end 90
positioned within the apertures 33. The recesses 98 are dimensioned and configured to

receive the biased member 97, or more specifically, the ends or bias elements of the bias

member. The biased member 97 is biased to engage the recesses 98 and couple the frame 32

to the lifting member 88. The biased member 97 1s configured to disengage the recess and
allow the frame 32 to separate from the liftiﬁg member when a predetermined force 1s applied
to the frame 32.

[0077] In operation, the squeegee assembly 30 is couple to a floor cleaning machine 42 as
follows. The forked end 90 of the lifting member 88 is aligned with the apertures 33 on the
squeegee assembly 30. The free ends 97A and 97B of the bias member 97 on the squeegee
assembly 30 are then pushed toward each other to move the free ends away from the center of
the apertures 33. The forked end 90 of the lifting member 88 can be inserted into the
apertures 33. The free or biased ends 97A, 97B of the biased member 97 can then be released
to allow the free ends 97A, 97B to be biased toward the forked end 90 of the lifting member
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88. The free ends of the bias member 97 can then engage the recesses 98 in the forked end to

secure the lifting member to the squeegee assembly 30.

[0078] The squeegee assembly 30 can be separated from the hifting mechanism 88 as
follows. The free ends of the bias member 97 can be pushed together to cause the free ends of
the bias member 97 to disengage the recesses 98 on the forked end 90. As such, the forked end

90 of the lifting member 88 can be removed from the apertures 33 of the squeegee assembly 30.

[0079] Alternatively, the squeegee assembly 30 can be separated from the lifting
mechanism 88 during operation of the floor cleaning machine 42 if the squeegee assembly 30
runs into an object with sufficient force. In such a situation, the forces applied to the squeegee
assembly 30 by the object will cause the forked end 90 to separate from the apertures 33 of the
squeegee assembly 30. Specifically, the applied force will cause a relative force between the
lifting member 88 and the squeegee assembly 30. This relative force will overcome the bias

force of the bias member 97 to cause the bias member to disengage the recesses 90 of the forked
end 90.

[0080] The embodiments described above and illustrated in the figures are presented by
way of example only and are not intended as a limitation upon the concepts and principles of the
present invention. As such, it will be appreciated by one having ordinary skill in the art that
various changes in the elements and their configuration and arrangement are possible. For
example, the connection between the lifting device 88 and the squeegee assembly 30 can be
altered relative to the illustrated embodiment. In some alternative embodiments, the first end of
the lifting member may not be forked. Accordingly, one or more bias members can engage
recesses positioned on opposite sides of the first end of the lifting member to secure the lifting

member to the squeegee assembly.

[0081] AdditiOnally, various alternatives to the certain features and elements of the
present invention are described with reference to specific embodiments of the present invention.
With the exception of features, elements, and manners of operation that are mutually exclusive of
or are inconsistent with each embodiment described above, it should be noted that the alternative
features, elements, and manners of operation described with reference to one particular

embodiment are applicable to the other embodiments.
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What is claimed is:

1. A squeegee assembly adapted for use with a floor cleaning machine,

the squeegee assembly comprising:
a frame having an aperture;

a blased member coupled to the frame and positioned adjacent to the

aperture, the biased member being biased toward the aperture;
a squeegee blade coupled to the frame; and

a lifting member extending between the machine and the frame and having
an end positioned within the aperture, the lifting member having a recess
positioned adjacent the end positioned within the aperture, the recess being

dimensioned and configured to receive the biased member;

wherein the biased member is biased to engage the recess to couple the

frame to the lifting member.

2.  The squeegee assembly of claim 1, wherein the biased member
disengages the recess and allows the frame to separate from the lifting member

when a predetermined force is applied to the frame.

3. The squeegee assembly of claim 1, wherein the frame further
includes a second aperture and the end of the lifting member has a fork-like
configuration including a first fork member and a second fork member, the first
and second fork members each being received within one of the apertures of the

frame, each fork member having a recess for receiving the biased member.

4, The squeegee assembly of claim 3, wherein the biased member is
positioned between the apertures of the frame and the biased member has two

biased elements, one biased element is biased toward each aperture.
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S. The squeegee assembly of claim 1, wherein the biased member is a

spring.

6. The squeegee assembly of claim 1, wherein the biased member
moves out of engagement with the lifting member responsive to at least a

predetermined force threshold being exerted upon the squeegee assembly.

7. A method of connecting a squeegee assembly to a floor cleaning

machine, the method comprising:

providing an aperture on the squeegee assembly and a bias member
positioned adjacent to the aperture, the bias member biased toward a position at

least partially over the aperture;

providing a lifting member coupled to the floor cleaning machine, the
lifting member having an end receivable into the aperture of the squeegee

assembly, the lifting member also having a recess positioned adjacent the end;
inserting the end of the lifting member into the aperture;
biasing the bias member toward the recess on the lifting member; and

engaging the bias member in the recess to couple the lifting member to the

squeegee assembly.

8. The method of claim 7, wherein biasing the bias member comprises

biasing a portion of a spring toward the recess.

9. The method of claim 7, wherein the end of the lifting member 1s a
first end, the method further comprising inserting a second end of the lifting

member into a second aperture of the squeegee assembly.

10.  The method of claim 9, further comprising engaging the first and
second ends of the lifting member with different portions of the bias member to

retain the first and second ends of the lifting member within the apertures.
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