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(57) Abstract: Exemplary embodiments include a pool cleaner having a body and articulated cleaning member extending from the
body. The articulated cleaning member can be pivotally and/or rotatably coupled to the body. The articulated cleaning member can
be pivoted or rotated with respect to the body to accommodate changes in the terrain of a pool.
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POOL CLEANER WITH ARTICULATED CLEANING MEMBERS
SPECIFICATION

BACKGROUND

RELATED APPLICATIONS

[0001] The present application claims priority to U.S. Provisional Patent Application No.
61/783,953, filed on March 14, 2013, the disclosure of which is incorporated herein by

reference in its entirety.

FIELD OF THE INVENTION

[0002] The present disclosure generally relates to apparatus for cleaning a pool. More
particularly, exemplary embodiments of the disclosure relate to automatic pool cleaning

apparatus with articulated cleaning members.

RELATED ART

[0003] Swimming pools commonly require a significant amount of maintenance. Beyond
the treatment and filtration of pool water, the surface of the bottom wall (the “floor”), side
walls of a pool (the floor and the side walls collectively, the “walls” of the pool), steps, and
the surfaces of any other features in the pool must be scrubbed regularly. Additionally,
leaves and other debris often times elude a pool filtration system and settle on the bottom
of the pool. Conventional automated pool cleaning devices can traverse the surfaces to be
cleaned. ¥ However, some conventional pool cleaning device cannot effectively
accommodate changes in the terrain of the surfaces of a pool. For example, raised drain
covers, steps, benches, and intersections between the pool floor and side walls can cause
conventional pool cleaning devices to move away from the surface to be cleaned, thereby

reducing the effectiveness of the pool cleaning device from cleaning the surface.

[0004] Known features of automated pool cleaning devices which allow them to traverse
the surfaces to be cleaned in an efficient and effective manner are beneficial.

Notwithstanding, such knowledge in the prior art, features which provide enhanced cleaner
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traversal of pool surfaces to be cleaned that have varying surface elevations remain a

desirable objective.

SUMMARY

[0005] The present disclosure relates to apparatus for facilitating operation of a pool
cleaner in cleaning surfaces of a pool containing water. Exemplary embodiments of the
pool cleaner can have a body and articulated cleaning members extending from the body
such that the articulated cleaning members can be pivotally and/or rotatably coupled to the
body. The articulated cleaning members can be pivoted and/or rotated with respect to the
body to accommodate changes in the terrain of a pool while allowing a suction inlet of the

pool cleaner to maintain close proximity to the surface of the pool being cleaned.

[0006] In accordance with embodiments of the present disclosure, an apparatus for
cleaning a swimming pool is disclosed that includes a body and an articulated cleaning
member. The body has a pair of opposingly spaced wheels, an inlet disposed between the
wheels through which water enters the body, and an outlet through which water exits the
body. The articulated cleaning member is operatively coupled to a side of the body
adjacent to a first one of the wheels and is separated from the inlet by the fist one of the
wheels. The articulated cleaning member is moveable with respect to the body to

accommodate changes in terrain of a pool surface.

[0007] In accordance with embodiments of the present disclosure, an apparatus for
cleaning a swimming pool is disclosed that has a body, a first articulated cleaning member,
a first biasing member, a second articulated cleaning member, and a second biasing
member. The body has an inlet through which water enters the body and an outlet through
which water exits the body. The first articulated cleaning member extends from and 1s
operatively coupled to a first side of the body, and is moveable with respect to the body to
accommodate changes in terrain of a pool surface. The first biasing member is operatively
coupled between the body and the first articulated cleaning member to urge the articulated
cleaning member towards a surface to be cleaned. The second articulated cleaning
member extends from and is operatively coupled to a second side of the body, and is
moveable with respect to the body to accommodate changes in terrain of the pool surface.

The second biasing member is operatively coupled between the body and the second
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articulated cleaning member to urge the second articulated cleaning member towards the

surface to be cleaned.

[0008] In accordance with embodiments of the present disclosure, a method of cleaning a
pool is described that includes submerging a pool cleaner in a pool, traversing a terrain of
an immersed surface of the pool by the pool cleaner, rotating the articulated cleaning
member with respect to the body in response to a difference in an elevation of the
immersed surface between the articulated cleaning member and the body, and urging the
articulated cleaning member towards the immersed surface via a biasing force that 1s less
than a suction force generated by the pool cleaner. In some embodiments, the method can
include rotating the articulated the articulated cleaning member with respect to the body In
response to the elevation of the immersed surface between the articulated cleaning member
and the body being substantially equal. The pool cleaner has a body that includes a pair of
opposingly spaced wheels, an inlet disposed between the wheels through which water
enters the body, an outlet through which water exits the body, and an articulated cleaning
member operatively coupled to a side of the body adjacent a first one of the wheels. The
articulated cleaning member being separated from the inlet by the fist one of the wheels
and being moveable with respect to the body to accommodate changes in terrain of a pool

surface.

[0009] In accordance with embodiments of the present disclosure, a biasing member can
be operatively coupled between the body and each of the articulated cleaning members to
apply biasing forces to the articulated cleaning members. In some embodiments, the
biasing members can include springs, such as a coil spring and/or a torsion spring. The
body can generate a suction force to urge a bottom of the body towards the pool surface
and the articulated cleaning member can exert a biasing force against the pool surface. The
suction force can be greater than the biasing force. In some embodiments, the articulated

cleaning members are each operatively coupled to the body by a hinge.

[0010] In accordance with embodiments of the present disclosure, the articulated cleaning
members can include a housing, a wheel, and an axle operatively coupled to the wheel and
disposed within the housing. The axle of each articulated cleaning member can operatively
couple the articulated cleaning members to the body. In some embodiments, the axle can

be operatively coupled to the body by a joint that permits pivotal or rotational movement
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of the articulated cleaning members with respect to the body. In some embodiments, the

axle can be driven to rotate the wheel.

[0011] In accordance with embodiments of the present disclosure, the body can include a
housing, a drive system, a chassis supporting the housing and the drive system, and a
plurality of wheels operatively coupled drive system. The drive system can be configured

to drive the wheels to move the body.

[0012] In accordance with embodiments of the present disclosure, the articulated cieaning
members can be configured to perform compound movements. To facilitate compound
movements, the articulated cleaning members can each include a first sub-portion
operatively coupled to the body and a second sub-portion operatively coupled to the first
portion. The first sub-portion can be pivotally or rotationally coupled to the body and the
second sub-portion can be pivotally or rotationally coupled to the first sub-portion such
that the first and second sub-segments are movable with respect to each other and with

respect to the body.

[0013] In accordance with embodiments of the present disclosure, the apparatus can be at
least one of a negative pressure pool cleaner, an electric pool cleaner, or a positive pressure

pool cleaner.

[0014] Any combination and/or permutation of embodiments 1s envisioned. Other objects
and features will become apparent from the following detailed description considered in
conjunction with the accompanying drawings. It is to be understood, however, that the
drawings are designed as an illustration only and not as a definition of the limits of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Fig. 1 shows an exemplary pool cleaner system for cleaning a swimming pool.

[0016] Fig. 2 shows a cross-sectional view of an embodiment of a pool cleaner in

accordance with the present disclosure.

[0017] Fig. 3 shows an exemplary interaction between an articulated cleaning member and

a body of the cleaner shown in Fig. 2.
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[0018] Fig. 4 shows a cross-sectional view of another embodiment of a pool cleaner In

accordance with the present disclosure.
[0019] Fig. 5 shows a detail view of a portion of the pool cleaner of Fig. 4.

[0020] Fig. 6 shows an exemplary biasing member disposed between one of the

articulated cleaning members and the body of the pool cleaner in accordance with the

present disclosure.
[0021] Fig. 7 shows an arcuate slide joint illustrated in Fig. 6.

[0022] Fig. 8 shows a cross-sectional view of an embodiment of a pool cleaner In

accordance with the present disclosure.

[0023] Fig. 9 shows a cross-sectional view of an embodiment of a pool cleaner In

accordance with the present disclosure.

[0024] Fig. 10 shows a diagrammatic bottom view of a portion of the pool cleaner of Fig.

9.

[0025] Fig. 11 shows a cross-sectional view of an embodiment of a pool cleaner In

accordance with the present disclosure.

[0026] Figs. 12 and 13 show an exemplary embodiment of the pool cleaner of Fig. 11

traversing terrain of a swimming pool having varying terrain.

[0027] Figs. 14 and 15 show an exemplary embodiment of the pool cleaner traversing

terrain of a swimming pool having another varying terrain.

[0028] Fig. 16 shows a partial perspective view of an exemplary pool cleaner to illustrate

another exemplary interaction between an articulated cleaning member and a body of the

pool cleaner.

DETAILED DESCRIPTION OF THE DRAWINGS

[0029] According to the present disclosure, advantageous pool cleaning apparatus are
provided for facilitating maintenance and cleaning of a swimming pool. More particularly,

the present disclosure, includes, but is not limited to, a pool cleaner having one or more
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articulated cleaning members to accommodate changes in the terrain of a swimming pool,
spa or other reservoir. In exemplary embodiments of the present disclosure, plvoting
and/or rotating of the articulated cleaning members in response to changes in the terrain of
the pool surface can enable one or more suction inlets of the pool cleaner to remain In
close proximity to the pool surface to maintain a sufficient suction force of the pool cleaner
to the pool surface to clean the surface and/or to enable wheels of the cleaner to have

traction against the surtace.

[0030] While an exemplary embodiment is described has a negative pressure (suction)
pool cleaner, those skilled in the art will recognize that the other types of pool cleaners can
be implemented in accordance with, and within the scope of, the present disclosure. For
example, exemplary embodiments including positive pressure pool cleaner and/or electric
pool cleaner can be implemented in accordance with the present disclosure. Furthermore,
while exemplary embodiments are illustrated in Figs. 1-16, those skilled in the art will
recognize that embodiments of the present disclosure are not limited that which is
illustrated in the Figs. 1-16. Moreover, Figs. 1-16 are provided for illustrative purposes
and may not show common components and/or may represent such components
schematically. As one example, while Fig. 1 depicts an application of a pool cleaner
having a hose attached thereto, Figs. 12-13 do not show the hose. However, one skilled in
the art would recognize that the embodiment of the pool cleaner shown in Figs. 12-13
would be connected to a hose and would include an inlet and an outlet as described with
respect to certain exemplary embodiments of the present disclosure, as relating to positive
or negative pressure cleaners, for examples. As another example, exemplary embodiments
of the pool cleaners described include a drive system which is illustrated schematically.
One skilled in the art will recognize that such a drive system can include electric motors,
pumps, gears, belts, drive shafts, and/or any other suitable components utilized in a drive

system to drive one or more wheels (and/or impellers) of a pool cleaner.

[0031] Referring to FIG. 1, a negative pressure (suction) pool cleaner 10A of the present
disclosure is shown operating in a swimming pool 12. The pool cleaner 10A includes a
body 30 and articulated cleaning members 32, 34, each of which can include one or more
wheels and one or more brushes 36. The wheels support the cleaner 10A on the pool
surface 14 and allow the cleaner 10A to traverse the pool surface 14, which can include,

but is not limited surfaces of the pool floor, side walls, and pool features (e.g., benches,
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steps, infinity entrances, drain covers, and the like). In some embodiments, the cleaner
10A can include a drive system to drive some or all of the wheels and/or brushes. The

brushes 36 can operate to scrub the pool wall 14 to loosen debris on the poll wall 14.

[0032] In exemplary embodiments, the body 30 can include a housing 38 and a chassis
disposed within and supporting the housing 38. The body 30 can include an inlet port in
fluid communication with an outlet port 40. Pool water can enter the pool cleaner 10A
through the inlet port and can exit the pool cleaner 10A through the outlet port 40. The
inlet port can be formed in a bottom surface of the body 30 so that the inlet port is In
proximity to the pool surface 14 when cleaning the pool surface. The outlet port 40 can be
defined by an external nozzle 42 extending outward from the housing 38 and/or formed
integrally with the housing 38. The external nozzle 42 can facilitate connection of a hose
thereto. The external nozzle 42 is generally a fluid outlet, such that water flows out of the
pool cleaner 10A (e.g., exits) through the external nozzle 42 through a hose 22 to a fluid
circulation line 18, which can include a suction port, filter assembly, and pump, as well as
other components. For example, the outlet port 40 of the pool cleaner 10A can be
operatively connected to a fluid circulation system 18 by the hose 22, putting the cleaner
10A in fluidic communication with the fluid circulation system 18. This connection
allows the fluid circulation system 18 to provide negative pressure to the pool cleaner 10A
to create a suction force at the inlet port of the cleaner 10A. For example, the fluid
circulation system 18 can include a pump that creates a flow of water that enters the inlet
port of the pool cleaner 10A, flows through the hose 22, and into the fluid circulation
system 18. The suction force generated by the fluid circulation system 18 can urge the

pool cleaner towards the pool surface 14 of the pool 12.

[0033] In some embodiments, the hose 22 can be a segmented hose that includes one or
more swivels 24 and/or one or more floats 28 installed in-line with the segmented hose 22.
As such, the water flowing through the segmented hose 22 would also flow through the
one or more swivels 24 and one or more floats 28. The swivel 24 allows the segmented
hose 22 to rotate at the swivel 24 location without detaching the cleaner 10A from the fluid
circulation system 18. As such, when the cleaner 10A travels about the pool 12, the
segmented hose 22 will rotate at the one or more swivels 24 whenever the segmented hose

22 begins to tangle, thus preventing entanglement.



CA 02906043 2015-09-11

WO 2014/160312 PCT/US2014/026294
8

[0034] The articulated cleaning members 32, 34 of the pool cleaner 10A can be
operatively connected to the body 30 such that the articulated cleaning members 32, 34 are
movable with respect to the body 30 of the pool cleaner 10A. For example, 1n one
embodiment, the articulated cleaning members 32, 34 can be pivotally and/or rotatably
coupled to the body 30 such that the articulated cleaning members 32, 34 can pivot and/or
rotate with respect to body 30. In one embodiment, each ot the articulated cleaning
members 32, 34 can include a housing 44, 46, respectively. In exemplary embodiments, a
biasing force can be applied to the articulated cleaning members 32, 34 to urge the
articulated cleaning members 32, 34 towards the pool surface. A proximity of the
articulated cleaning members 32, 34 to the pool surface 14 can be maintained by the
biasing force. The biasing force applied to the articulated cleaning members 32, 34 can be
less than the suction force generated by the cleaner 10A so that the pool cleaner 10A can
effectively clean the pool surface 14 while accommodating changes in the terrain of the

pool surtace 14.

[0035] FIG. 2 shows a cross-sectional view of an embodiment of the pool cleaner 10A.
The body 30 of the cleaner 10A includes a chassis 48. The chassis 48 supports the housing
38, a drive system 50, wheels 52, a suction head 54, and a suction aperture 56. The wheels
52 can be operatively coupled to the drive system 50 to facilitate an automatic cleaning
function in which the wheels 52 are driven by the drive system 50 so that traversal of the
pool by the cleaner 10A can be automated and/or controlled remotely. In exemplary
embodiments, the drive system 50 can be an electronic drive system (e.g., the wheels 52
can be driven based on electric inotor) or a pressure drive system (e.g., the wheels 52 can
be driven based on a pressurized flow of water) the disclosures of which are incorporated
herein by reference in their entirety. In some embodiments, the wheels 52 can freely rotate
and the negative (suction) pressure can be used to move the cleaner 10A along the pool
surface to be cleaned or a jet stream of water can be discharged from the cleaner 10A to

propel the cleaner along the pool surface.

[0036] The suction head 54 and the suction aperture 56 are disposed within the housing 33
and define the inlet port of the cleaner 10A. The suction head 54 and the suction aperture
56 can be in fluid communication with the external nozzle 42. In exemplary embodiments,
the suction head 54 can be formed as a pyramidal recess or funnel disposed towards a

bottom wall 58 of the body 30 and extending to the suction aperture 56, which extends



CA 02906043 2015-09-11

WO 2014/160312 PCT/US2014/026294
9

through the bottom wall 58. In some embodiments, the suction head 54 may include a
rectangular perimeter that extends generally across the width of the bottom wall 58 of the
body 30. In some embodiments, a perimeter of the suction head 54 may be circular. The
suction head 54 functions to direct loosened debris into the suction aperture 56, this debris
is pulled through the cleaner 10A by the negative pressure (suction) generated by the fluid
circulation system 18. The suction force of the clean generated by the negative pressure
can urge the body 30 of the cleaner towards the pool surface to be cleaned so that the
wheels 52 are generally in contact with the pool surface and the suction head is disposed In
close proximity to the pool surface. In exemplary embodiments, the suction force can be
sufficient to pull debris into the suction aperture from an area generally corresponding to
the a surface area of the base 30 of the cleaner and/or a surface area of the base 30 and a
surface area of the articulated cleaning members such that as the cleaner 10A traverse the

pool surface debris in the path of the cleaner is pulled into the suction aperture 56.

[0037] As shown in Fig. 2, the articulated cleaning members 32, 34 can each be
operatively coupled to the body 30. In the present embodiment, the body 30 and the
articulated cleaning members 32, 34 are configured to be laterally distributed to operate
side-by-side with the body 30 such that the articulated cleaning members 32, 34 generally
do not trail or lead the body 30 as the pool cleaner traverses the pool surface. For example,
in the present embodiment, each of the articulated cleaning members 32, 34 can include at
least one axle 60 having a proximal end 62 that is pivotally and/or rotatably connected to
the chassis 48 of the body 30 at a side of the body 30 and a distal end 64 that is disposed
laterally away from the side of the body and is operatively coupled to a wheel 66. The
wheel 66 of each articulated cleaning members 32, 34 can freely rotate about its axis with
respect to the axle 60. In some embodiments, the wheels 52 of the body 30 are driven to
move the cleaner 10A and the wheels 66 of the articulated cleaning members 32, 34 rotate
based on the friction between the wheels 66 and the pool surface. The axle 60 can be
pivotally coupled to the chassis 48 of the body 30 via a joint 68. In exemplary
embodiments, the joint 68 can be formed by one or more of a bolt and nut, a hinge, a rivet,
and/or any other suitable structure that can be used to pivotally and/or rotatably couple the

axle 60 to the chassis 48.

[0038] A biasing member 70 can be connected between each of the axles 60 and the

chassis 48 to provide a biasing force to each of the axles 60 to urge the wheels 66 towards
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pool surface 14. In some embodiments, the biasing force can be sufficient to maintain
contact between the wheels 66 of each articulated cleaning member 32, 34 and the pool
surface. In some embodiments, biasing force can urge the articulated cleaning members
towards the surface to be cleaned, but may not be sufficient to ensure contact between the
wheel 66 and the pool surface in all circumstances. The biasing member can be a spring,
hydraulic shock absorbers (e.g., a hydraulic cylinder and piston), pneumatic shock
absorber (e.g., a pneumatic cylinder and piston), and/or any other suitable structure that
can be used to apply a biasing force to the axle 60. In the present embodiment, the biasing
member 70 is a spring 72 having a spring force that is less than the suction force generated
by the cleaner 10A so that the articulated members 32, 34 do not force the suction inlet of
the body 30 away from the pool surface. As shown in Fig. 2, the axle 60 of each
articulated cleaning member 32, 34 can rotate clockwise and counterclockwise about the
pivot point formed by the joint 68 at the proximal end 62 of each of the axles 60 so that the
articulated cleaning members can be up and down with respect to the body 30. A degree to
which each axle 60, and therefore, the articulated cleaning members 32,34, can rotate can
be limited by, for example, the biasing member 70. In some embodiments, the chassis 48
can include at least one stop structure 74 to limit the rotation of each of the articulated

cleaning members 32, 34, as shown in Fig. 3.

[0039] An orientation of the axles 60 and axis of rotation of the wheels 52, 66 can change
with respect to each other as the articulated cleaning members 32, 34 pivot and/or rotate to
accommodate the pool terrain. For example, as the cleaner 10A traverses a generally flat
or planar portion of the pool surface, the axles 60 can be generally parallel and the axes of
rotation of the wheels 52, 66 can be generally parallel. However, as one or both of the
articulated cleaning members 32, 34 pivot and/or rotate to accommodate changes in the
terrain, the orientation of the axles 60 can change such that they are angularly offset with
respect to each other and the orientation of the axes of rotation of the wheels 52, 66 can be

angularly offset with respect to each other.

[0040] Fig. 3 illustrates an exemplary interaction between the articulated cleaning member
34 and the body 30. While Fig. 3 is illustrative of the articulated cleaning member 34, the
articulated cleaning member 32 can have the same or similar interaction with the body 30.
As shown in Fig. 3, the axle 60 of the articulated cleaning member 34 can be operatively

coupled to the chassis 48 via the joint 68, which can permit the axle 60 to pivot and/or
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rotate with respect to the chassis 48. An elongate shaft 71 can be operatively coupled to
the axle 60 and extend away from the shaft and through an opening formed in a planar
portion 75 of the chassis 48 that defines a plane that is generally perpendicular to the shaft
71. In exemplary embodiments, the shaft can be operative coupled to the axle 60 via a ball
and socket joint 77 that allows the shaft 71 to pivot or rotate with respect to the axle 60.
The biasing member 70 (e.g., spring 72 can be disposed about the shaft 71 and can extend
between the axle 60 and the planar portion 75 of the chassis 48. When the axle 60 rotates
counterclockwise in Fig. 3 (e.g. due to a force being exerted upwards on the articulated
cleaning member), the shaft can be urged through the opening and the spring 72 can be
compressed between the axle and the planar portion 75. When the axle 60 rotates
clockwise in Fig. 3 (e.g. due to a force of the spring being exerted downwards on the
articulated cleaning member), the shaft can be pulled through the opening 73 towards the
axle 60 and the spring 72 can decompress. As the axle 60 continues to rotate clockwise,
the axle 60 can engage the stop 74, which can be formed to prevent the axle from further
clockwise rotation beyond the stop 74. The stop 74 can be an elongate member disposed
beneath and in proximity to the joint 68 such that the axle 60 abuts the stop 74 at

predetermined angle.

[0041] Fig. 4 shows a cross-sectional view of another embodiment of the pool cleaner
10B. Fig. 5 shows a more detailed view of the joint between the articulated cleaning
member 34 and the body 30. The body 30 of the cleaner 10B includes the chassis 48,
which supports the housing 38, the drive system 50, the wheels 52, the suction head 54 and
the suction aperture 56, each of which have a structure and operation as described above

with respect to Figs. 1 and 2.

[0042] As shown in Figs. 4 and 3, the articulated cleaning members 32, 34 can each be
operatively coupled to the body 30. For example, in the present embodiment, each of the
articulated cleaning members 32, 34 can include the at least one axle 80 having a proximal
end 82 that is pivotally and/or rotatably connected to the chassis 48 of the body 30 and a
distal end 84 that is operatively coupled to the wheel 66. The wheel 66 can be freely rotate
about its axis with respect to the axle 80. In some embodiments, the wheels 52 of the body
30 are driven to move the cleaner 10B and the wheels 66 of the articulated cleaning

members 32, 34 rotate due to the friction between the wheels 66 and the pool surface. The
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axle 80 of each of the articulated cleaning members 32, 34 can be pivotally and/or

rotatably coupled to the chassis 48 of the body 30 via a joint 86 formed by a hinge 83.

[0043] Each hinge 88 can include a biasing member 90, such as a torsion spring 92, and
can be connected between the axle 80 of each of the articulated cleaning members 32, 34
and the chassis 48 to provide a biasing force to the axles 80 to urge the wheels 66 towards
pool surface 14 during a cleaning operation of the cleaner. In the present embodiment, the
a first elongate end 94 of each torsion spring 92 can extend towards the axle 80 and a
second elongate end 96 of the torsion spring 92 can extend towards the chassis 48. Each
spring 92 can be wound such that the first and second ends 94, 96 of the spring 92 apply a
spring force to urge each of the articulated cleaning members 32, 34 to rotate towards the
bottom surface 58 of the body 30. Likewise, the spring 92 can be wound to resist rotation
of the articulated cleaning members 32, 34 towards a top of the body 30. The spring 92
can have a spring force that is less than the suction force generated by the cleaner 10B.
Each axle 80 can rotate clockwise and counterclockwise about the pivot point formed by
the joint 88 at the proximal end 82 of each axle 80. A degree to which each axle 80, and
therefore the articulated cleaning members 32,34, can rotate can be limited by, for
example, at least one stop structure 98. In the present embodiment, the at least one stop
structure 98 can limit the rotation of each of the articulated cleaning members 32, 34

towards the bottom of the body 30.

[0044] Fig. 6 shows another exemplary biasing member 100 that can be disposed between
the chassis 48 of the body 30 and each articulated cleaning members 32, 34 in accordance
with an exemplary embodiments of a pool cleaner 10C. In the present embodiment, the
biasing member 100 can include an arcuate slide joint 102 and coil spring 104. The spring
104 can be disposed about the arcuate joint 102 such the length of the spring 104 general
conforms to the arc formed by the arcuate slide joint 102. In the present embodiment, the
spring 104 can have a spring force that is less than the suction force generated by the
cleaner 10C. Each axle 106 (e.g., axles 60, 80) can rotate clockwise and counterclockwise
about the pivot point formed by a joint 108 (e.g., 68, 88) at the proximal end 110 of the
axle. The spring 104 can apply the spring force to urge each of the articulated cleaning
members 32, 34 to rotate towards the bottom surface of the body 30. Likewise, the spring

104 resist rotation of the articulated cleaning members towards a top of the body 30. A
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degree to which the axle 106, and therefore the articulated cleaning members 32,34, can

rotate can be limited by, for example, the arcuate slide joint 102.

[0045] Fig. 7 shows an embodiment of the arcuate slide joint 102 of Fig. 6. The arcuate
slide joint 102 can include a first arcuate member 120 having a first end 122 operatively
coupled to the axle 106 and can include a second arcuate member 124 having a first end
126 operatively coupled to the chassis 48. Second ends 128, 130 of the first and second
arcuate members 120, 124 can form free ends of the respective members 120, 124. ‘The
first arcuate member 120 can have a slide channel 132 formed therein. The slide channel
132 can extend along the arc of the first arcuate member 120 and can terminate at the ends
122, 128 of the first arcuate member 120. The second arcuate member 124 can extend
along an arc having a radius that is substantially identical to the radius of the arc formed by
the first arcuate member 120. The second arcuate member 124 can include a slide member
134 at the second end 130 configured to engage and be slidingly secured to the slide
channel 132 of the first arcuate member 120. The slide member 134 can slide along the
slide channel 132 between the first and second ends 122, 128 of the first arcuate member
120 . The first and second ends 122, 128 of the first arcuate member 120 can form stop

structures that limit the range of motion of the slide member 134.

[0046] Fig. 8 shows another embodiment of the pool cleaner 10D for which the wheels 66
of the articulated cleaning members 32, 34 are driven. The body 30 can be implemented in
a similar manner to the above described embodiments. The wheels 66 of the articulated
cleaning members 32, 34 can be operatively and fixedly attached to the distal end 64 of the
axle 60. The proximal end 62 of the axle 60 can be operatively, rotatably, and pivotally,
coupled to the drive system 50 such that the drive system 50 is operative to rotate the axle
60 about its axis, and thereby rotate the wheels 66. A rod 140 can be operatively coupled
to the distal end 64 of the axle 60 and to the body 30 and the biasing member 70 can be
operatively coupled between the rod 140 and the body to enable the articulated cleaning

members 32, 34 to pivot or rotate clockwise and/or counterclockwise.

[0047] Fig. 9 shows another exemplary embodiment of a cleaner 10E in accordance with
the present disclosure. Fig. 10 shows a bottom view of an interconnection between the
body and the articulated cleaning members of Fig. 9. The cleaner 10E can include a body

30’ and articulated cleaning members 32, 34’. The body 30’ can be implemented in a
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similar manner as embodiments of the body 30. In the present embodiment, a frame 150
of each of the articulated cleaning members 32°, 34’ can be operatively and pivotally
coupled to the chassis 48 of the body 30’ by joints 152 and/or a biasing member, which
can be implemented in a manner similar to the above described embodiments of the joint
and biasing members. The wheels 52, 66 of the body 30’ and the articulated cleaning
members 32°, 34° can rotate about their respective axes and may or may not be driven by a
drive system, as described herein. Axles 154 and axes of rotation of the wheels 52, 66 can
be generally parallel to each other such that when the articulated cleaning members 32°,
34’ pivot or rotated to accommodate the pool terrain, the axles 154 can be vertically offset
from each other, but maintain their parallel orientation. In the present configuration, one
of the articulated cleaning members 32°, 34’ can form a leading portion of the cleaner 10E
(e.g., a front) and the other one of the articulated cleaning members 32°, 34’ can form a
trailing portion of the cleaner 10E (e.g., a rear) depending on the direction in which the

cleaner 10E is moving.

[0048] Fig. 11 is another embodiment of the pool cleaner 10F having compound
articulated cleaning members 32°°, 34°>. The body 30 can be implemented in a similar
manner to the above described embodiments. In the present embodiment, the articulated
cleaning members 32°°, 34°* can be operatively coupled to the body 30. As shown in Fig.
11, the articulated cleaning members 32, 34> can be include sub-segments 160, 162,
respectively. The sub-segments 160 can be operatively, pivotally, and rotationally coupled
to the body 30 and the sub-segments 162 can be operatively, pivotally, and rotationally
coupled to the sub-segments 160. The sub-segments 160 of the articulated cleaning
members 32°°, 34°° can be operatively coupled to body 30 by one or more joints 166 in a
similar manner as the above described embodiments to facilitate pivotal and rotational
movement of the of the sub-segments 160, and therefore, the articulated cleaning members
32, 34" with respect to the body 30. The sub-segments 162 of the articulated cleaning
members 32°°, 34°° can be operatively coupled to the sub-segments 160 in a manner
similar to the above described embodiments to facilitate pivotal and rotational movement
of the of the sub-segments 162 with respect to the sub-segments 160 and the body 30. The
sub-segments 160, 162 can facilitate compound movements of the articulated cleaning

members 32°°, 34>’ to accommodate changes in the terrain of the pool.
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[0049] Figs. 12 and 13 shows the pool cleaner 10F of Fig. 11 traversing terrain of a
swimming pool having another varying topology. As the cleaner 10F traverse a pool it
may encounter features or structures in the pool, such as, for example, a drain cover 170
(Fig. 12) or a side wall 180 (Fig. 13), the sub-segments 160, 162 of the articulated cleaning
members 32°°, 34° can each rotate in a clockwise or counterclockwise manner while the
suction generated by the body generally assists in maintaining an effective position of the

cleaner 10F with respect to the surface to be cleaned.

[0050] Figs. 14 and 15 show an exemplary embodiment of a pool cleaner 200 traversing
terrain of a swimming pool having a varying topology. In the present embodiment, the
cleaner 200 can be implemented in accordance with the above described embodiments
(e.g., cleaners 10A-F). As the cleaner 200 traverses a pool terrain it may encounter
features or structures in the pool, such as, for example, a bench 202 (Fig. 14) generally
formed by a segment 204 extending perpendicularly from a pool floor 208 and a segment
206 extending generally parallel to the pool floor 208 from the segment 204 to a side wall
210 of the pool or pool steps 220 (Fig. 15) formed by interleaved segments 222 extending
perpendicular and parallel to the pool floor 208. To accommodate the changing terrain, the
articulated cleaning members (e.g., 32, 34; 32°, 34°; 32”7, 34°) can rotate in a clockwise or
counterclockwise manner while the suction generated by the body (e.g., 30, 30°) generally
assists in maintaining an effective position of the cleaner 200 with respect to the surface to

be cleaned.

[0051] Fig. 16 shows a partial perspective view of an exemplary embodiment In
accordance with the present disclosure to illustrate another exemplary interaction between
articulated cleaning members (e.g., 32, 32°, 34, 34’) and the body (e.g., 30, 30°) of the
cleaner (e.g., cleaners 10A-F). An articulated cleaning member 232 can be operatively
coupled to a chassis 248 disposed within a cleaner body 230. The cleaner body 230,
articulated cleaning member 232, and chassis 248 can be implemented in a similar manner
as embodiments described herein except as described herein below. The articulated
cleaning member 232 and biasing members 270, 270a, and 270b can be operatively
coupled to the chassis 248 via ball and socket joints 251. Likewise the biasing members
270, 270a, and 270b can be operatively coupled to the axle 260 via ball and socket joints
253. The ball and socket joints 251 and 253 allow the articulated cleaning member 232
and biasing members 270, 270a, and 270b to rotate up and down (e.g., vertically) and side-
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to-side (e.g., laterally) with respect to the body 230 as well as a simultaneous vertically and
lateral movement with respect to the body 230. To facilitate vertical movement, the
biasing member 270, which can be implemented in a similar manner as the biasing
member shown in Figs. 6-7) can be operatively connected between an upper surface of an
axle 260 of the articulated cleaning member 232 and the chassis 248 (e.g., in a plane
defined by a z-axis and an y-axis). To facilitate lateral movement of the articulated
cleaning member 232, the biasing members 270a and 270b can be operatively coupled to
opposing sides of the axle 260 and the chassis 248 (e.g., in a plane defined by the y-axIs
and an x-axis). The biasing members 270a and 270b can be implemented in a similar
manner as the biasing member 270 except that rather than being disposed generally
vertically (e.g., in the plane defined by the z-axis and the y-axis), the biasing members
270a and 270b are disposed horizontally (e.g., in the plane defined by the x-axis and the y-
axis). While only the articulated cleaning member 232 is shown in Fig. 16, those skilled in
the art will recognize that at least one further articulated cleaning member can be
operatively coupled to the base 230 in a similar manner as the articulated cleaning member

232.

[0052] While exemplary embodiments have described with reference to a negative
pressure (suction) cleaner, those skilled in the art will recognize that other types of pool
cleaners can be implemented in accordance with and within the scope of the present
disclosure. For example, exemplary embodiments of the cleaner can be implemented as a
positive pressure pool cleaner and/or an electric pool cleaner, which may include an

electronic drive system including an electric transmission and drive motor.

[0053] While preferred embodiments have been described herein, it is expressly noted that
these embodiments should not be construed as limiting, but rather that additions and
modifications to what is expressly described herein also are included within the scope of
the invention. Moreover, it is to be understood that the features of the various
embodiments described herein are not mutually exclusive and can exist In various
combinations and permutations, even if such combinations or permutations are not made

express herein, without departing from the spirit and scope of the invention.
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CLAIMS

What is claimed 1s:

1. An apparatus for cleaning a swimming pool comprising:

a body having a pair of opposingly spaced wheels, an inlet disposed between the
wheels through which water enters the body, and an outlet through which water exits the
body; and

an articulated cleaning member operatively coupled to a side of the body adjacent a
first one of the wheels, the articulated cleaning member being separated from the inlet by
the first one of the wheels and being moveable with respect to the body to accommodate

changes in terrain of a pool surface.

2. The apparatus of claim 1, wherein the body generates a suction force to urge a bottom
of the body towards the pool surface and the articulated cleaning member exerts a biasing

force against the pool surface, wherein the suction force is greater than the biasing force.

3. The apparatus of claim 1, wherein the articulated cleaning member comprises:
a housing;
a wheel; and
an axle operatively coupled to the wheel, the axle operatively coupling the

articulated cleaning member to the body.

4. The apparatus of claim 4, wherein the axle is driven to rotate the wheel.

5. The apparatus of claim 1, wherein the axle is operatively coupled to the body by a joint.

6. The apparatus of claim 5, wherein the joint permits pivotal or rotational movement of at

least one of the articulated cleaning member with respect to the body.

7. The apparatus of claim 6, further comprising a biasing member operatively coupled to
the body and the articulated cleaning member to apply a biasing force to the articulated

cleaning member.
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8. The apparatus of claim 7, wherein the biasing member comprises a spring.

9. The apparatus of claim 1, wherein the body comprises:
a housing;
a drive system,;
a chassis supporting the housing and the drive system; and
a plurality of wheels operatively coupled drive system, the drive system being

configured to drive the wheels to move the body.

10. The apparatus of claim 1, comprising a further articulated cleaning member extending

from the body.

11. The apparatus of claim 1, wherein the articulated cleaning member is configured to

perform compound movements.

12. The apparatus of claim 11, wherein the articulated cleaning member includes a first
sub-portion operatively coupled to the body and a second sub-portion operatively coupled
to the first portion, wherein the first sub-portion is pivotally or rotationally coupled to the
body and the second sub-portion is pivotally and rotationally coupled to the first sub-

portion such that the first and second sub-segments are movable with respect to each other

and with respect to the body.

13. The apparatus of claim 1, wherein the apparatus is at least one of a negative pressure

pool cleaner, an electric pool cleaner, or a positive pressure pool cleaner.

14. An apparatus for cleaning a swimming pool comprising:

a body having an inlet through which water enters the body and an outlet through
which water exits the body;

a first articulated cleaning member extending from and operatively coupled to a
first side of the body, the first articulated cleaning member being moveable with respect to

the body to accommodate changes-in terrain of a pool surface;



CA 02906043 2015-09-11

WO 2014/160312 PCT/US2014/026294
19

a first biasing member operatively coupled between the body and the first

articulated cleaning member to urge the articulated cleaning member towards a surface to

be cleaned

a second articulated cleaning member extending from and operatively coupled to a
second side of the body, the second articulated cleaning member being moveable with
respect to the body to accommodate changes in terrain of the pool surtace; and

a second biasing member operatively coupled between the body and the second

articulated cleaning member to urge the second articulated cleaning member towards the

surface to be cleaned.

15. The apparatus of claim 14, wherein the body generates a suction force to urge a
bottom of the body towards the pool surface and the first biasing member applies a biasing

force to the first articulated cleaning member, wherein the suction force is greater than the

biasing force.

16. The apparatus of claim 14, wherein the first and second articulated cleaning members

are each operatively coupled to the body by a hinge.

17. The apparatus of claim 14, wherein the first biasing member applies a biasing force to

the first articulated cleaning member to urge the first articulated cleaning member towards

the pool surface during an cleaning operation.

18. The apparatus of claim 17, wherein the biasing member is one of a coil spring or a

torsion spring.

19. A method of clean a pool comprising:

submerging a pool cleaner in a pool, the pool cleaner having a body that includes a
pair of opposingly spaced wheels, an inlet disposed between the wheels through which
water enters the body, an outlet through which water exits the body, and an articulated
cleaning member operatively coupled to a side of the body adjacent a first one of the
wheels, the articulated cleaning member being separated from the inlet by the fist one of

the wheels and being moveable with respect to the body to accommodate changes 1n terrain

of a pool surface;
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traversing a terrain of an immersed surface of the pool by the pool cleaner;
rotating the articulated cleaning member with respect to the body in response to a
difference in an elevation of the immersed surface between the articulated cleaning

member and the body; and

urging the articulated cleaning member towards the immersed surface via a biasing

force that is less than a suction force generated by the pool cleaner.

20. The method of claim 19, further comprising:
rotating the articulated the articulated cleaning member with respect to the body In

response to the elevation of the immersed surface between the articulated cleaning member

and the body being substantially equal.
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