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Description
RELATED APPLICATIONS

[0001] This application claims priority from US patent
application serial number 15/089,606 filing date April 4
2016, from US patent application serial number
15/231200 filing date August 8 2016, from US patent ap-
plication serial number 15/231396 filing date August 8
2016, and from US patent application serial number
15/231431 filing date August 8 2016.

BACKGROUND

[0002] There is a growing need to reduce the human
intervention in cleaning pools. It is well known that pool
cleaning robotusually need to be immerged or retrieved
manually from or into a swimming pool. Retrieval may be
performed by grabbing and pulling the electrical cable
followed by grabbing and pulling of a handle or retrieving
by means of a special pike with a hook. Immersion can
be performed by grabbing and lifting the cleaner by its
handle and immersing it manually into the water. These
are time consuming operations, difficult at times. The in-
tention of this invention is to specifically facilitate the re-
trieval of the pool cleaning robot making it an automatic
function. It may also generally intend to improve on the
basicrule which govern the method of pool cleaning robot
handling by introducing an almost fully automatic and
autonomous pool cleaning robot which seldom needs
any manual intervention.

SUMMARY

[0003] There may be provideda pool cleaning robot for
cleaning a pool, the pool cleaning robot may include a
filtering unit; a housing; an impeller; a pump motor for
rotating the impeller; a drive system; and an interface for
coupling an extraction elementto the pool cleaning robot,
during a pool exit process; and wherein during at least a
part of the pool exit process an upper end of the interface
may be higher than the housing.

[0004] The interface may be an anchor.

[0005] The interface may include a coupling element
that may be coupled to the extraction element.

[0006] Theinterface may include spring and a coupling
element that may be coupled to the extraction element.
[0007] The extraction element may be threaded
through the interface.

[0008] The interface may consist essentially of as-
pring.

[0009] Theinterface may consistessentially of ashape
memory spring.

[0010] The interface may be a shape-memory elastic
anchor.

[0011] The interface may be an elastic telescopic bar.
[0012] The interface may be a handle.

[0013] The handle may be constructed of shape-mem-
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ory bendable materials.
[0014] A lower end of the interface may be connected
to the housing.

[0015] During at least a part of the pool exit process at
least a majority of the interface may be higher than the
housing.

[0016] The extraction element may be a cable.
[0017] The cable may be threaded through the inter-
face

[0018] The pool cleaning robot may include a sensor
for measuring an amount of water within the pool cleaning
robot.

[0019] The pool cleaning robot may include a first
opening and a fluid control unit that may be configured
to (a) allow water, during a pool cleaning process, to enter
the pool cleaning robot through the first opening without
exiting from the pool cleaning robot through the first open-
ing, and (b) prevent water from passing through the first
opening during at least a part of the pool exit process.
[0020] There may be provided a method for performing
a pool exit process thereby extracting a pool cleaning
robot from a pool, the method may include applying force
on an extraction element thereby extracting the pool
cleaning robot from the pool; wherein the pool cleaning
robot may include a filtering unit, a housing; an impeller;
a pump motor for rotating the impeller; a drive system
and an interface for coupling to the pool cleaning robot
to the extraction element; and wherein during at least a
part of the pool exit process an upper end of the interface
may be higher than the housing.

[0021] There may be provided a pool cleaning robot
thatmay include afiltering unit for filtering water that pass-
es through the pool cleaning robot; a sensor for sensing
a cleanliness of the filtering unit while submerged in wa-
ter; a controller that may be configured to determine,
based on the cleanliness of the filtering unit, a cleaning
process to be applied on the pool cleaning robot by an
external system; and a communication unit that may be
configured to transmit information about the cleaning
process.

[0022] The communication unitmay be further adapted
to transmit information about the cleanliness of the filter-
ing unit.

[0023] The controller may be configured to determine
at least one parameter out of (a) aduration of the cleaning
process, (b) a duration of one or more phases of the
cleaning process, (c) a cleaning material to be used dur-
ing the cleaning process, and (d) one or more cleaning
materials to be used during one or more phases of the
cleaning process.

[0024] The sensor may be selected out of (a) a power
sensor for monitoring power consumed by a pump motor
of the pool cleaning unit; (b) an image sensor forimaging
the filtering unit, (c) a rotation sensor for sensing a rota-
tional speed of an impeller of the pool cleaning unit; (d)
a pressure sensor for sensing a pressure level within the
pool cleaning robot.

[0025] The pool cleaningrobotmay include adrive sys-
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tem, an impeller, a pump motor and a housingan inlet
and an outlet.

[0026] There may be provided a pool cleaning robot
that may include a filtering unit for filtering water that
passes through the pool cleaning robot; a sensor for
sensing a cleanliness of the filtering unit (a) before the
pool cleaning robot reaches an external system that may
be configured to apply a cleaning process on the pool
cleaning robot and (b) at one or more pointsin time during
the cleaning process; anda communication unit that may
be configured to transmit information about the cleanli-
ness of the filtering unit.

[0027] The sensor may be selected out of (a) a power
sensor for monitoring power consumed by a pump motor
of the pool cleaning unit; (b) an image sensor for imaging
the filtering unit, (c) a rotation sensor for sensing a rota-
tional speed of an impeller of the pool cleaning unit; (d)
a pressure sensor for sensing a pressure level within the
pool cleaning robot.

[0028] The poolcleaning robotmayinclude a drive sys-
tem, an impeller, a pump motor and a housingan inlet
and an outlet.

[0029] There may be provided a system for cleaning a
pool cleaning robot, the system may include a controller,
a communication system and a cleaning unit; wherein
the communication system may be configured to receive
information about a cleanliness of a filtering unit of the
pool cleaning robot; wherein the controller may be con-
figured to determine, based on the cleanliness of the fil-
tering unit, a cleaning process to be applied on the pool
cleaning process by the system; and wherein the clean-
ing unit may be configured to apply the cleaning process
on the pool cleaning unit.

[0030] The controller may be configured to determine
atleast one parameter out of (a) a duration of the cleaning
process, (b) a duration of one or more phases of the
cleaning process, (c) a cleaning material to be used dur-
ing the cleaning process, and (d) one or more cleaning
materials to be used during one or more phases of the
cleaning process.

[0031] The cleaning unit may include a cleaning ele-
ment that may be configured, once positioned within a
space surrounded by the filtering unit of the pool cleaning
robot, to direct fluid towards an interior of the filtering unit.
[0032] The cleaning element may be anozzled pop-up
water jets thrusting sprinkler.

[0033] Thecleaningelementwaterjetsthrusting power
may be augmented using a valve.

[0034] Thecleaning elementmaybe anapertured bag.
[0035] The cleaning unit may include a cleaning ele-
ment manipulator for determining a spatial relationship
between the cleaning element and the filtering unit.
[0036] The cleaning element may be rigid.

[0037] The cleaning element may be elastic.

[0038] The cleaning unit may include an additional
cleaning element for contacting the interior of the filtering
unit during the cleaning process.

[0039] The cleaning unit may include an additional
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cleaning element for contacting, during the cleaning proc-
ess, debris that extend from the interior of the filtering
unit without contacting the filtering unit.

[0040] The cleaning element, once inserted through a
first opening of the pool cleaning robot into a space sur-
rounded by the filtering unit of the pool cleaning robot,
blocks only a part of the first opening.

[0041] The system may include a sensor that may be
configured to sense a cleanliness of a filtering unit of the
pool cleaning robot, once positioned within a space sur-
rounded by the filtering unit of the pool cleaning robot.
[0042] There may be provided a system for cleaning a
pool cleaning robot, the system may include a controller,
a sensor and a cleaning unit; wherein the sensor may be
configured to sense a cleanliness of a filtering unit of the
pool cleaning robot, once positioned within a space sur-
rounded by the filtering unit of the pool cleaning robot;
wherein the controller may be configured to determine,
based on the cleanliness of the filtering unit, a cleaning
process to be applied on the pool cleaning process by
the system; and wherein the cleaning unit may be con-
figured to apply the cleaning process on the pool cleaning
unit.

[0043] There may be provided a method for performing
a pool exit process for extracting a pool cleaning robot
from a pool, the method may include moving the pool
cleaning robot at a path that leads outside the pool; and
forcing, during at least a part of the moving of the pool
cleaning robot, water to exit the pool cleaning robot by
rotating an impeller of the pool cleaning robot.

[0044] Themoving may include climbing, by the pool
cleaning robot, on a sidewall of a pool while rotating the
impeller at a first direction; wherein the climbing may be
followed by stopping, by the pool cleaning robot, the
climbing on the sidewall of the pool and disengaging from
the sidewall of the pool.

[0045] The method may include determining whether
to complete the pool exit process based on an amount
of water within the pool cleaning robot; and completing
the pool exit process when it may be determined to com-
plete the pool exit process.

[0046] Therotating of the impeller at the first direction
during the climbing on the sidewall of the pool may cause
an entrance of water to the pool cleaning robot through
a first opening and an exiting of filtered water from the
pool cleaning robot through a second opening.

[0047] Theforcing of the water to exit from the pool
cleaning robot may include rotating the impeller at a sec-
ond direction that may be opposite to the first direction.
[0048] Theforcing of the water to exit from the pool
cleaning robot may be preceded by stopping the rotating
of the impeller for a certain time period. The certain time
period may range, for example, between 1 second and
2 minutes. Other time periods may be provided.

[0049] Theforcing of the water to exit from the pool
cleaning robot may include rotating the impeller at the
first direction while preventing from water to enter to the
pool cleaning robot to enter through the first opening.
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[0050] Thestopping of the climbing on the sidewall of
the pool may be preceded by determining by the pool
cleaning robot to start the pool exit process.

[0051] Thedetermining to start the pool exit process
may be responsive to a state of the pool cleaning robot.
[0052] The determining to start the pool exit process
may be responsive to an entrance of a person into the
pool.

[0053] Thedetermining to complete the pool exit proc-
ess may be responsive to a monitoring of the progress
of the pool exit process.

[0054] The determining to complete the pool exit proc-
ess may include determining whether an aggregate
weight of the pool cleaning robot and water within the
pool cleaning robot may be below a weight threshold.
[0055] The method may include pulling the pool clean-
ing robot out from the pool towards a docking station.
[0056] The method may include changing a speed of
propagation of the pool cleaning robot.

[0057] The completing of the pool exit process may
include positioning the pool cleaning within a docking sta-
tion that may be mechanically coupled to the pool clean-
ing robot.

[0058] The completing of the pool exit process may
include positioning the pool cleaning proximate to a dock-
ing station that may be mechanically coupled to the pool
cleaning robot.

[0059] There may be provided a pool cleaning robot
that may include a drive system, an impeller, a pump
motor, afiltering unit, a controller and a housing; wherein
the drive system may be configured to move the pool
cleaning robot, during a pool exit process, at a path that
leads outside the pool; and wherein the pump motor may
be configured to rotate the impeller during at least a part
of the pool exit process for forcing water to exit the pool
cleaning robot.

[0060] The pool cleaning robot may be configured to
climb on a sidewall of a pool while the pump motor rotates
the impeller at a first direction; wherein the controller may
be configured to control a stopping of the climbing on a
sidewall of the pool and a disengagement of the pool
cleaning robot from the sidewall of the pool.

[0061] The controller may be configured to determine
whether to complete the pool exit process based on an
amount of water within the pool cleaning robot; and
wherein the pool cleaning robot may be configured to
complete the pool exit process when it may be deter-
mined to complete the pool exit process.

[0062] The rotating of the impeller at the first direction
during the climbing on the sidewall of the pool may cause
an entrance of water to the pool cleaning robot through
a first opening of the housing and an exiting of filtered
water from the pool cleaning robot through a second
opening of the housing.

[0063] The pump motor may be configured to rotate
the impeller at a second direction that may be opposite
to the first direction during the at least part of the pool
exit process for forcing water to exit the pool cleaning
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robot.

[0064] The pump motor may be configured to stop the
rotation of the impeller for a certain time period before
rotating the impeller for forcing the water to exit from the
pool cleaning robot.

[0065] The pool cleaning robot may be configured to
force the water to exit from the pool cleaning robot by
rotating the impeller at the first direction while preventing
from water to enter to the pool cleaning robot to enter
through the first opening.

[0066] The pool cleaning robot the wherein the con-
troller may be configured to determine to start the pool
exit process before stopping the climbing on the sidewall
of the pool.

[0067] The controller may be configured to determine
to start the pool exit process based on a state of the pool
cleaning robot.

[0068] The controller may be configured to determine
to start the pool exit process based on an entrance of a
person into the pool.

[0069] The controller may be configured to determine
to complete the pool exit process based on a monitoring
of the progress of the pool exit process.

[0070] The controller may be configured to determine
to complete the pool exit process by determining whether
an aggregate weight of the pool cleaning robot and water
within the pool cleaning robot may be below a weight
threshold.

[0071] The pool cleaning robot may be configured to
participate in pulling the pool cleaning robot out from the
pool towards a docking station.

[0072] The drive system may be configured to change
a speed of propagation of the pool cleaning robot during
the pool exit process.

[0073] The pool cleaning robot may be configured to
complete the pool exit process may include by positioning
the pool cleaning within a docking station that may be
mechanically coupled to the pool cleaning robot.

[0074] The pool cleaning robot may be configured to
complete the pool exit process may include by positioning
the pool cleaning proximate to a docking station that may
be mechanically coupled to the pool cleaning robot.
[0075] There may be provided a systemformaintaining
a pool cleaning robot, the system may include a cover,
acleaning unit that may be positioned within a space and
a cover manipulator, wherein the cover manipulator may
be configured to move the cover between a first position
in which the cover prevents the pool cleaning robot from
entering the space and a second position in which the
cover defines an opening through which the pool cleaning
robot passes to enter the space.

[0076] The system may include a sloped portion that
extends from an upper end of the space to a lower end
of the space.

[0077] The sloped portion may be smooth.

[0078] The sloped portion may be not smooth.
[0079] The cleaning unit belongs to a docking station.
[0080] The docking station may include a cable reel
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[0081] The system may include a communication unit
that may be configured to communicate with the pool
cleaning robot.

[0082] The system may include a controller that may
be configured to control the cover manipulator based on
information received from the pool cleaning robot.
[0083] The system may include a drainage system for
draining fluid from the space.

[0084] The covermay beflexible and whereinthe cover
manipulator may include a rolling unit that may be con-
figured to roll in the cover to be positioned at the first
positon and to roll in the cover to be positioned at the
second position.

[0085] The system may include supporting elements
for supporting the cover.

[0086] The system may include supporting elements
manipulator for positioning the supporting elements in
the space or outside the space.

[0087] The cover may be rigid and wherein the cover
manipulator may be configured to roll the cover to be
positioned at the first positon and to roll in the cover to
be positioned at the second position.

[0088] The system may include a controller for sensing
a proximity of the pool cleaning robot to the space.
[0089] Theremay be provided a system for maintaining
a pool cleaning robot, the system may include a cover,
a cleaning unit that may be positioned within a space and
an elevator, wherein the elevator may be configured to
receive the pool cleaning robot and move the pool clean-
ing robot between an upper position to a lower position;
wherein when positioned in the lower position the pool
cleaning robot may be placed at a bottom of the space;
wherein when positioned at the upper position the pool
cleaning robot may be placed above the space.

[0090] There may be provided a method for extracting
apool cleaning robot from a pool, the method may include
assisting, by a docking system that may be mechanically
coupled to the pool cleaning robot, an extraction of the
pool cleaning robot from the pool; and facilitating a prop-
agation of the pool cleaning robot towards a docking sta-
tion.

[0091] The facilitating of the propagation of the pool
cleaning robot towards the docking station may include
moving a cover that covers the space to facilitate a pas-
sage of the pool cleaning robot into the space thereby
exposing a sloped surface that leads to the docking sta-
tion.

[0092] The facilitating of the propagation of the pool
cleaning robot towards the docking station may include
lowering the pool cleaning robot by an elevator.

[0093] Any combination of any steps of any method
mentioned above can be provided.

[0094] Any combination of any elements of any pool
cleaning robot mentioned above may be provided.
[0095] Anycombination of any elements of any system
mentioned above may be provided.

[0096] Any combination of any steps of any method
mentioned in the specification can be provided.
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[0097] Any combination of any elements of any pool
cleaning robot mentioned in the specification may be pro-
vided.

[0098] Anycombination of any elements of any system
mentioned in the specification may be provided.

[0099] Any combination of any steps of any method
mentioned in any of the drawings can be provided.
[0100] Any combination of any elements of any pool
cleaning robot mentioned in any of the drawings may be
provided.

[0101] Anycombination of any elements of any system
mentioned in any of the drawings may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0102] The subject matter regarded as the invention is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. The invention, how-
ever, both as to organization and method of operation,
together with objects, features, and advantages thereof,
may best be understood by reference to the following
detailed description when read with the accompanying
drawings in which

FIG. 1 illustrates a pool cleaning robot that climbs
on a sidewall of the pool while propagating towards
a docking station and a cable that connects the pool
cleaning robot to a docking station is loose according
to at least one embodiment of the invention;

FIG. 2 illustrates a pool cleaning robot that is proxi-
mate to an edge of the pool and a cable that connects
a handle of the pool cleaning robot to a docking sta-
tion is tense and the handle is in a closed position
according to at least one embodiment of the inven-
tion;

FIG. 3 illustrates a pool cleaning robot that is proxi-
mate to an edge of the pool and the cable that con-
nects the handle of the pool cleaning robot to a dock-
ing station is tense and the handle is in an open po-
sition according to at least one embodiment of the
invention;

FIG. 4 illustrates a pool cleaning robot is partly out-
side the water of the pool in an intermediate position
in which water can be drained from the pool cleaning
robot according to at least one embodiment of the
invention;

FIG. 5 illustrates a pool cleaning robot is completely
outside the water of the pool and propagates towards
the docking station according to atleast one embod-
iment of the invention;

FIG. 6 illustrates a pool cleaning robot is docked at
the docking station according to atleast one embod-
iment of the invention;

FIG. 7 illustrates a pool cleaning robot that climbs
on a sidewall of the pool while propagating towards
a docking station and the cable that connects the
pool cleaning robot to a docking station is loose ac-
cording to at least one embodiment of the invention;
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FIG. 8 illustrates a pool cleaning robot that is still
underwater but is proximate to an edge of the pool
and the cable that connects the handle of the pool
cleaning robot to a docking station and the handle
is partially opened - in an intermediate position ac-
cording to at least one embodiment of the invention;
FIG. 9illustrates a pool cleaning robot that is partially
above the water of the pool, still in a vertical position
and proximate to an edge of the pool, wherein the
cable that connects the handle of the pool cleaning
robot to a docking station is tense and the handle is
in an open position according to at least one embod-
iment of the invention;

FIG. 10llustrates a pool cleaning robot is partly out-
side the water of the pool in an intermediate positon
in which water can be drained from the pool cleaning
robot, wherein a second interfacing element con-
tacts the edge of the pool according to at least one
embodiment of the invention;

FIG. 11 illustrates a pool cleaning robot is completely
outside the water of the pool but is closer to the edge
of the pool than to the docking station according to
at least one embodiment of the invention;

FIG. 12 illustrates a pool cleaning robot is docked at
the docking station according to at least one embod-
iment of the invention;

FIG. 13 illustrates a pool cleaning robot that climbs
on a sidewall of the pool while propagating towards
a docking station and the cable that connects the
pool cleaning robot to a docking station is loose ac-
cording to at least one embodiment of the invention;
FIG. 14 illustrates a pool cleaning robot thatis slightly
above the water and is proximate to an edge of the
pool and the cable that connects the handle of the
pool cleaning robot to a docking station and the han-
dle is partially opened - in an intermediate position
according to at least one embodiment of the inven-
tion;

FIG. 15 illustrates a pool cleaning robot that is par-
tially above the water of the pool, still in a vertical
position and proximate to an edge of the pool, where-
in the cable that connects the handle of the pool
cleaning robot to a docking station is tense and the
handle is in an open position according to at least
one embodiment of the invention;

FIG. 16 illustrates a pool cleaning robot is partly out-
side the water of the pool in an intermediate positon
in which water can be drained from the pool cleaning
robot, wherein a second interfacing element con-
tacts the edge of the pool according to at least one
embodiment of the invention;

FIG. 17 illustrates a pool cleaning robot is completely
outside the water of the pool but is closer to the edge
of the pool than to the docking station according to
at least one embodiment of the invention;

FIG. 18 illustrates a pool cleaning robot is docked at
the docking station according to at least one embod-
iment of the invention;
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FIG. 19 illustrates a pool cleaning robot according
to at least one embodiment of the invention;

FIG. 20 illustrates a pool cleaning robot according
to at least one embodiment of the invention;

FIG. 21 illustrates a pool cleaning robot according
to at least one embodiment of the invention;

FIG. 22 illustrates a pool cleaning robot according
to at least one embodiment of the invention;

FIG. 23 illustrates a pool cleaning robot according
to at least one embodiment of the invention;

FIG. 24 illustrates a docking station and a pool clean-
ing robot according to at least one embodiment of
the invention;

FIG. 25 illustrates a pool cleaning robot according
to at least one embodiment of the invention;

FIG. 26 illustrates a handle of a pool cleaning robot
according to at least one embodiment of the inven-
tion; and

FIG. 27 illustrates a method according to at least one
embodiment of the invention;

FIGs. 28 and 50 illustrate methods according to at
least one embodiment of the invention;

FIG. 29 illustrates a pool cleaning robot that is float-
ing and is spaced apart from the sidewall of the pool,
wherein the cable that connects the handle of the
pool cleaning robot to a docking station is not tense
and the handle is in a closed position according to
at least one embodiment of the invention;

FIG. 30 illustrates a pool cleaning robot that is float-
ing and is spaced apart from the sidewall of the pool,
wherein the cable that connects an anchor to a dock-
ing station is not tense according to at least one em-
bodiment of the invention;

FIG. 31 illustrates a pool cleaning robot that is float-
ing and is proximate to the sidewall of the pool,
wherein the cable that connects an anchor to a dock-
ing station is tense according to at least one embod-
iment of the invention;

FIG. 32 illustrates a pool cleaning robot that is partly
outside the water of the pool and is positioned in a
first intermediate positon in which water can be
drained from the pool cleaning robot, wherein a front
areaof the bottom of the pool cleaning robot contacts
the edge of the pool according to at least one em-
bodiment of the invention;

FIG. 33 illustrates a pool cleaning robot that is partly
outside the water of the pool and is positioned in a
second intermediate positon in which water can be
drained from the pool cleaning robot, wherein a sec-
ond interfacing element of the pool cleaning robot
contacts the edge of the pool according to at least
one embodiment of the invention;

FIG. 34 illustrates a pool cleaning robot that is com-
pletely outside the water of the pool but is closer to
the edge of the pool than to the docking station ac-
cording to at least one embodiment of the invention;
FIG. 35 illustrates a pool cleaning robot and a dock-
ing station according to at least one embodiment of
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the invention;

FIG. 36 illustrates a pool cleaning robot and a dock-
ing station according to at least one embodiment of
the invention;

FIG. 37 illustrates a pool cleaning robot according
to at least one embodiment of the invention;

FIG. 38 illustrates a pool cleaning robot and a clean-
ing unit of the docking station according to at least
one embodiment of the invention;

FIG. 39 illustrates water of a pool, a sidewall of a
pool, an external surface of the pool, space, docking
station, pool cleaning robot and cover according to
at least one embodiment of the invention;

FIGs. 40A and 40B illustrate water of a pool, a side-
wall of a pool, an external surface of the pool, space,
docking station, pool cleaning robot and cover ac-
cording to at least one embodiment of the invention;
FIGs. 41A and 41B illustrate water of a pool, a side-
wall of a pool, an external surface of the pool, space,
docking station, pool cleaning robot and cover ac-
cording to at least one embodiment of the invention;
FIGs.42A and 42B, illustrate a space and supporting
elements according to various embodiment of the
invention;

FIGs. 43A, 43B, 43B and 43D illustrate various cov-
ers according to various embodiment of the inven-
tion;

FIGs. 44A and 44B illustrate water of a pool, a side-
wall of a pool, an external surface of the pool, space,
docking station, pool cleaning robot and cover ac-
cording to at least one embodiment of the invention;
FIG. 45 illustrates a pool cleaning robot and a clean-
ing element according to at least one embodiment
of the invention;

FIG. 46A illustrates a pool cleaning robot, a cleaning
element and an additional cleaning element accord-
ing to at least one embodiment of the invention;
FIG. 46B illustrates a pool cleaning robot, a cleaning
element and sensor according to at least one em-
bodiment of the invention;

FIGs 47A- 47B illustrate a pool cleaning robot ac-
cording to various embodiment of the invention;
FIGs 48A- 48C illustrate a pool cleaning robot ac-
cording to various embodiment of the invention;
FIG. 49 illustrates water of a pool, a sidewall of a
pool, an external surface of the pool, space, docking
station, pool cleaning robot and cover according to
at least one embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0103] In the following description specific details are
set forth in order to provide a thorough understanding of
the invention.

[0104] In the following detailed description, numerous
specific details are set forth in order to provide a thorough
understanding of the invention. However, it will be un-
derstood by those skilled in the art that the present in-
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vention may be practiced without these specific details.
In other instances, well-known methods, procedures,
and components have not been described in detail so as
not to obscure the present invention.

[0105] The subject matter regarded as the invention is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. The invention, how-
ever, both as to organization and method of operation,
together with objects, features, and advantages thereof,
may best be understood by reference to the following
detailed description when read with the accompanying
drawings.

[0106] It will be appreciated that for simplicity and clar-
ity of illustration, elements shown in the figures have not
necessarily been drawn to scale. For example, the di-
mensions of some of the elements may be exaggerated
relative to other elements for clarity. Further, where con-
sidered appropriate, reference numerals may be repeat-
ed among the figures to indicate corresponding or anal-
ogous elements.

[0107] Any reference in the specification to a system
should be applied mutatis mutandis to a method that can
be executed by the system.

[0108] Because the illustrated at least one embodi-
ment of the present invention may for the most part, be
implemented using electronic components and circuits
known to those skilled in the art, details will not be ex-
plained in any greater extent than that considered nec-
essary as illustrated above, for the understanding and
appreciation of the underlying concepts of the present
invention and in order not to obfuscate or distract from
the teachings of the present invention.

[0109] Any reference in the specification to a method
should be applied mutatis mutandis to a system capable
of executing the method.

[0110] According to at least one embodiment of the
invention there may be provided a pool cleaning robot
for cleaning a pool, the pool cleaning robot may include
a housing;

a firstinterfacing element may be configured to interface
between the pool cleaning robot and a bottom of a pool
while the pool cleaning robot cleans the bottom of the
pool; and one or more second interfacing elements that
may be configured to reduce a friction between the pool
and the pool cleaning robot during at least a portion of
an exit process in which the pool cleaning robot exits the
pool.

[0111] The one or more second interfacing elements
may include at least one radially symmetrical rotating el-
ement.

[0112] A given second interface of the one or more
second interfacing elements may be configured not to
contact the bottom of the pool when the pool cleaning
robot cleans the bottom of the pool.

[0113] The one or more second interfacing elements
may include at least one radially symmetrical rotating el-
ement.

[0114] The one or more second interfacing elements
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may include a radially symmetrical rotating element that
may be coupled to an intermediate element, wherein the
intermediate element may be configured to move be-
tween a first position to a second position thereby chang-
ing a spatial relationship between the housing and the
radially symmetrical rotating element. The movement of
the intermediate element can include a movement to any
intermediate position between the first and second posi-
tions.

[0115] The pool cleaning robot may include an inter-
face manipulator that may be configured to move the
intermediate element between the first position to the
second position.

[0116] Theintermediate elementmay be rotatably cou-
pled to the housing.

[0117] Theintermediate element may be rotatably cou-
pled to the housing by a handle that has an axis of rotation
that virtually intersects with a front upper part of the hous-
ing.

[0118] The radially symmetrical rotating element may
be configured to protrude from the intermediate element
during the portion of the exit process.

[0119] The pool cleaning robot according to claim
wherein the radially symmetrical rotating element may
be configured not to protrude from the intermediate ele-
ment when the pool cleaning robot cleans the pool.
[0120] The pool cleaning robot may include a sensor
and a controller; wherein the controller may be configured
to trigger a movement of the intermediate element be-
tween the first position and the second position based
on signals sent from the sensor.

[0121] The sensor may be a height sensor.

[0122] The sensor may be an out of water sensor that
may be configured to sense that at least a portion of the
pool cleaning robot exits a water of the pool.

[0123] The pool cleaning robot may include a control-
ler; wherein the controller may be configured to trigger a
movement of the intermediate element between the first
position and the second position based on signals sent
from an external system that may include an external
sensor that may be configured to assist in an extraction
of the pool cleaning robot from the pool.

[0124] An intermediate element may be mechanically
coupled to an external system that may be configured to
assist in an extraction of the pool cleaning robot from the
pool; wherein the pool cleaning robot may be configured
to perform the movement of the intermediate element
between the first position and the second position based
on a command from the system.

[0125] An intermediate element may be mechanically
coupled to the external system via a cable; and wherein
the movement of the intermediate element between the
first position and the second position may be responsive
to a tension of the cable.

[0126] The pool cleaning robot may include a motor
that may be configured to assist in propelling the pool
cleaning robot during the exit process.

[0127] The pool cleaning robot may include a winch
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(see for example winch 999 of figure 49) that may be
configured to propel the pool cleaning robot during the
exit process.

[0128] The pool cleaning robot may include at least
one aperture for draining fluid from the pool cleaning ro-
bot during the exit process; and a controller that may be
configured to affect a timing of at least one phase of the
exit process based upon an estimated or an actual
amount of the fluid within the pool cleaning robot.
[0129] The pool cleaning robot may include at least
one aperture for draining fluid from the pool cleaning ro-
bot during the exit process; and a controller that may be
configured to affect a timing of at least one phase of the
exit process based upon an aggregate weight of the pool
cleaning robot and the fluid within the pool cleaning robot.
[0130] The pool cleaning robotmay include a controller
that may be configured to prevent a center of the pool
cleaning robot from passing an edge of the pool before
an amount of fluid that resides in the pool cleaning robot
may be below a predefined threshold.

[0131] The one or more second interfacing elements
may be configured to reduce a friction between an edge
of the pool and the pool cleaning robot during the portion
of the exit process.

[0132] At least one of the one or more second inter-
facing elements may be coupled to a bottom of the hous-
ing.

[0133] The pool cleaningrobotmay include adrive sys-

tem that may include a main portion and an auxiliary por-
tion; wherein the auxiliary portion may be arranged to
move the pool cleaning robot during the portion of the
exit process; and wherein the main portion may be ar-
ranged to move the pool cleaning robot when the robot
cleans the pool.

[0134] According to at least one embodiment of the
invention there may be provided a pool cleaning robot
for cleaning a pool, the pool cleaning robot may include
a housing; a first interfacing element may be configured
to interface between the pool cleaning robotand a bottom
of a pool while the pool cleaning robot cleans the bottom
of the pool; and an movable handle that may be config-
ured to be coupled, at an anchor area, to an external
system interface; wherein the movable handle may be
configured to elevate the anchor area during a portion of
an exit process in which the pool cleaning robot, with an
assistance of the external system, exits the pool; wherein
the external system may be positioned outside the pool.
[0135] The pool cleaning robot may include one or
more second interfacing elements that may be config-
ured to reduce a friction between the pool and the pool
cleaning robot during atleast a portion of the exit process.
[0136] The pool cleaning robot may include an inter-
face manipulator that may be configured to move the
intermediate element between a first position to the sec-
ond position thereby changing the distance between the
housing and the external system.

[0137] According to at least one embodiment of the
invention there may be provided a pool cleaning robot
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for cleaning a pool, the pool cleaning robot may include
a housing; a first interfacing element may be configured
to interface between the pool cleaning robot and a bottom
of a pool while the pool cleaning robot cleans the bottom
of the pool; and a second interfacing element that may
be configured to interface between the pool cleaning ro-
bot and an exterior surface during a portion of an exit
process in which the pool cleaning robot exits the pool;
and wherein the second interfacing element may be con-
figured not to contact the bottom of the pool when the
pool cleaning robot cleans the bottom of the pool.
[0138] According to at least one embodiment of the
invention there may be provided a pool cleaning robot
for cleaning a pool, the pool cleaning robot may include
a housing; a first interfacing element may be configured
to interface between the pool cleaning robot and a bottom
of a pool while the pool cleaning robot cleans the bottom
of the pool; one or more second interfacing elements that
may be configured to contact an edge of the pool during
an exit process during which the pool cleaning robot exits
the pool; and an interface manipulator that may be con-
figured to change a spatial relationship between the
housing and the one ormore second interfacing elements
thereby preventing a given second interfacing element
of one or more second interfacing elements to contact
the bottom of the pool while the pool cleaning robot cleans
the bottom of the pool.

[0139] According to at least one embodiment of the
invention there may be provided a pool cleaning robot
for cleaning a pool, the pool cleaning robot may include
a housing; a first interfacing element may be configured
to interface between the pool cleaning robot and a bottom
of a pool while the pool cleaning robot cleans the bottom
of the pool; one or more second interfacing elements that
differ from the first interfacing element and may be con-
figured to contact an edge of the pool during an exit proc-
ess during which the pool cleaning robot exits the pool;
atleast one aperture for draining fluid from the pool clean-
ing robot during the exit process; anda controller that may
be configured to control a timing of at least one portion
of the exit process in response to actual or estimated
amount of fluid within the pool cleaning robot.

[0140] According to at least one embodiment of the
invention there may be provided a system for extraction
of a pool cleaning robot from a pool, the system may
include a cable that may be arranged to be coupled to a
pool cleaning robot during an exit process during which
the pool cleaning robot may be extracted from the pool;
a cable manipulator for pulling the cable during the exit
process; and a controller that may be configured to con-
trol the pulling of the cable based on an estimated or an
actual amount of the fluid within the pool cleaning robot.
[0141] According to at least one embodiment of the
invention there may be provided a method for extracting
apool cleaning robot from a pool, the method may include
pulling a cable that may be coupled to the pool cleaning
robot during an exit process during which the pool clean-
ing robot exits the pool; and controlling, by a controller
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of asystem, the cable based on an estimated or an actual
amount of the fluid within the pool cleaning robot.
[0142] The system may be positioned at a predefined
distance from an edge of the pool.

[0143] The pulling may be executed by a motor and a
reel; and wherein a part of the reel may be positioned
below the edge of the pool.

[0144] Anycombination of any elements, components,
parts and/or features that appear in any of the figures
and/or any paragraph of the specification and/or any
claim may be provided.

[0145] There may be provided a pool cleaning robot
that may be mechanically coupled to an extraction ele-
ment that is used to extract the pool cleaning robot from
the pool. The extraction element may be a cable and the
following text refers to a cable. It should be noted that
the cable is merely a non-limiting example of an extrac-
tion element.

[0146] There may be provided a pool cleaning robot
for cleaning a pool, the pool cleaning system may include
a housing; and a drive system, wheels and/or tracks,
cleaning brushes, a pump system, a filtering system, a
tethered electrical cable and an electronic control system
that may be arranged to move the pool cleaning robot in
relation to an environment of the pool cleaning robot.
[0147] The electronic control may receive inputs from
sensors and/or accelerometer that govern the perform-
ance and environment of the pool cleaning robot.
[0148] According to at least one embodiment of the
invention there may be further provided a pool cleaning
system that comprises a pool cleaning robot in conjunc-
tion of a separate cable-reel/winch that is external to the
pool and that may be able to autonomously exit the pool
cleaning robot from the pool.

[0149] The pool cleaning robot may be coupled to a
docking station (also referred to as system or external
system) that is located outside the pool) by a cable such
as but not limited to an electrical cable that is tethered to
the pool cleaning robot on its first end and to a cable reel/
winch on its second end. Alternatively - the electrical ca-
ble may be provided in additional to a cable that is me-
chanically coupled to the system.

[0150] The docking station is an example of a mainte-
nance system that may perform any type of maintenance
operation. Non-limiting examples of maintenance oper-
ations include cleaning the pool cleaning robot, receiving
debris from the pool cleaning robot, shredding debris out-
putted from the pool cleaning robot, replacing a filter of
the pool cleaning robot, loading a filter to the pool clean-
ing robot, electrically charging the pool cleaning robot,
repairing and/or replacing any part of the pool cleaning
robot. Additionally or alternatively, the docking station is
configured to receive and/or provide information and/or
commands and/or to and/or from the pool cleaning robot.
During one or more the maintenance operation the pool
cleaning robot may be docked in the docking station or
otherwise may be accessible to the maintenance oper-
ation. For example, when washing the pool cleaning ro-
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bot, the pool cleaning robot should be close enough to
the docking station in order to be washed by fluid extract-
ed from the docking station.

[0151] The tethered cable or the tethered electrical ca-
ble may include reinforcing fiber strands that may com-
prise aramid strands. The cable may be further reinforced
internally with additional aramid strands or other carbon
type strands in order to withstand the extended stresses
on the cable that may cause tearing.

[0152] The pool cleaning system may include the said
pool cable-reel/winch that is able to interact both me-
chanically and electronically with the pool cleaning robot.
[0153] The process of exiting from the pool may direct
the pool cleaning robot onto a docking station that may
comprise the cable-reel/winch and a power supply and
a cable reel/winch drive motor and a control box able to
govern the cable-reel/winch and communicate with the
pool cleaning robot control box by wire or wireless means.
[0154] Amanualoverride handle or other man machine
interface (not shown) may be used to manually reel-in
and pull out the pool cleaning robot from the pool.
[0155] In another embodiment, the cable reel/winch is
an independent system that is not located on a docking
station and may comprise the reel, a drive motor, elec-
trical supply and power supply with said independent sys-
tem is bolted or attached to the ground or another im-
movable anchoring element so that, for safety reasons,
it may not detach and reach the pool water.

[0156] An immovable anchoring element may for ex-
ample be the wall of a house or a concrete, metal or
wooden pole of any solid built construction in the vicinity
of the swimming pool.

[0157] A number of pool cleaning robot services may
be provided whilst the pool cleaning robot is positioned
on a docking station. Amongst these services are auto-
matic filter replacement and filter clean up as discussed
andin US provisional patent application 61/745,556 filing
date 22nd December 2012 and PCT patent application
PCT/IL2013/051055 filing date 22nd of December 2013
and US provisional patent 61/992,247 filing date
5/13/2014; Titled: AUTONOMOUS POOL CLEANING
ROBOT WITH AN EXTERNAL DOCKING STATION-
which are incorporated herein by reference in their en-
tirety.

[0158] Inanalternative option to a docking station/cad-
dy, the said pool cleaning robot will autonomously exit
the pool and park in the vicinity of the pool edge and may
await end user intervention or another pool cleaning cy-
cle.

[0159] In any of above at least one embodiment of ex-
iting the pool, the reverse operation of returning the pool
cleaning robot to the pool may be also performed. Name-
ly, the pool cleaning robot will travel from vicinity of pool
edge or from the docking station/caddy whilst cable
reel/winch releases sufficient slack to tethered cable to
reach pool edge. As soon as the cleaner attempts to drop
into the pool water the reel/will hold back any further slack
to allow the handle to unfold and extend to an upward
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position thereby allowing smooth and slow descent into
the water.

[0160] The handle therefore performs a dual purpose
by being a carrying handle for the end user but that may
also serve as an intermediate element that is used toat-
tach the pool cleaning robot to a docking station by means
of the electrical power cord.

[0161] The pool cleaningrobot depicted in figures 1-18
usually travel on the pool floor or climb the pool walls in
order to sweep, brush and suck in dirt and debris that are
accumulated on the said surfaces and wall.

[0162] Infigures 1-4 the pool cleaning robotis denoted
20, the intermediate element is a handle that is denoted
12, an axis of rotation of the handle is denoted 25, a
second interfacing element (such as wheel) is denoted
22. The cable that is connected between the pool clean-
ing robot and the docking station (also referred to system
or external system) 100 is denoted 50, the reel of the
docking station is denoted 60, a motor/winch of the dock-
ing station is denoted 90.

[0163] In figure 7 the pool cleaning robot is illustrated
as including a controller 29, sensor 11 and an aperture
28 for draining fluid. The pool cleaning robot may have
more than a single sensor, more than a single aperture
and the positions of the aperture, controller and sensor
may differ from those illustrated in figure 1. For example,
the sensor 11 may be floating in the fluid within the pool
cleaning robot and his location is indicative of the amount
of fluid in the pool cleaning robot. The sensor 11 may
track after a floating element that floats in the fluid within
the pool cleaning robot and the location of the floating
element is indicative of the amount of fluid in the pool
cleaning robot. The sensor may be an optical sensor, a
pressure sensor that tracks the fluid within the pool clean-
ing sensor. There may be provided an orientation sensor
and a timer for monitoring the exit process. The duration
of the pool cleaning robot at each orientation during the
exit process may provide an estimate of the amount of
fluid within the pool cleaning robot.

[0164] It is noted that the pool cleaning robot may in-
clude the controller and not the sensor or the sensor and
not the controller.

[0165] It should be noted that the depiction of the dis-
tances of the docking stations 100 from the pool’s edge
in figures 1-18 and 24 are purely illustrative. Distances
and other relevant parameters may vary according to na-
tional electrical regulations prevailing in each country or
county where said station may be installed.

[0166] Infigures 1-12 the docking station is positioned
above the external surface 40 and includes a frame 70,
wheels 80, lower surface 110 on which the pool cleaning
robot 20 can climb and be positioned above.The docking
station 10 also includes a controller (denoted 102 in figure
7) for controlling the exit process.

[0167] In figures 13-18 the docking system 100 is lo-
cated within a space 200 formed in the external surface
40 that may be a pool deck, the space 200 may include
a sealed cover 202 with a hole and be equipped with
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cable guiding idler rollers (not shown) in which cable can
pass through. The bottom of the docking station is located
below the edge 35 of the pool and may include a subter-
ranean electrical junction box, a water drain and the like.
Docking system 100 may include a controller and/or a
sensor - but they are not shown for brevity of explanation.
[0168] The pool includes water 10 and a sidewall 30
that interfaces with an external surface 40.The motor 90
may be positioned inside the reel (As shown in figure 1),
outside the rail and be fed by electricity from a mains
power outlet, may belong to the robot, the docking station
or belong to a third element. Both pool cleaning robot
and the docking station may include motors. The docking
station may be static, may move along the external sur-
face and the like.

[0169] The pool (or external surface) may include or
may be connected to stoppers that may prevent the dock-
ing station to enter the pool or move beyond the stoppers.
For example, line 101 of figure 1 may represent a stopper
and element 103of figure 7 may represent a fastening
element that fastens the docking station to the external
surface in any conceivable method.

[0170] Itis noted that the exit process of the pool clean-
ing robot from the pool can be done by using the drive
power of the pool cleaning robot and/or the reel of the
docking station.For example- any phase of the exit proc-
ess of figures 2-7 may be executed by using the reel
and/or the pool cleaning robot.

[0171] Itis noted, referring to figures2-3 that the move-
ment of the handle 12 from a closed position to an open
position can be triggered by the tension of the cable but
may be triggered by sensors such as height sensors, out
of water sensor and the like.The sensor may be sensor
11 of the pool cleaning robot and/or sensor 92 of the
docking station 100.

[0172] During the exit process, and as especially illus-
trated in figures 3, 10 and 16, the friction between the
pool cleaning robot and the edge of the pool is decreased
by having second interfacing elements such as wheels
or guide wheels or auxiliary wheels 21, 22 and 23 that
contact the edge of the pool during parts of the exit proc-
ess.

[0173] The first interfacing elements are wheels (de-
noted 13 and 14 in figure 7) and/or tracksor any other
interfacing elements that interface with the pool during
the cleaning process.

[0174] Anautomatic, self-propelledpool cleaning robot
may be governed by a controller (that may be positioned
in a water proof box) in which a pre-set software or a
manually overridden software set controls, amongst oth-
er, its cycle time. At the end of a cleaning cycle time, the
pool cleaning robot stops its operation waiting for the end
user to pull it out for service or for storage.

[0175] The reeling-in starts at a stage where the pool
cleaning robot needs to exit the pool. The need may arise
due to end of cycle, end of another pre-set period of time
orreason such as afullfilter bag that needs to be cleaned
up or another service event.
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[0176] According to at least one embodiment of the
invention, as soon as a pre-set time event or any service
event may occur, the cleaning program will end and the
pool cleaning robot initiates a specific pool exit program
protocol, a wired or wireless message is relayed to the
cable reel/winch - wherever it may be positioned or lo-
cated - so that the reeling-out or extraction process may
start.

[0177] The first stage will be to have the pool cleaning
robot positioned near the wall in the vicinity where the
cable reel/winch is located.

[0178] The pool cleaning robot may actively assist with
the floor travelling and extraction process by means of
its drive motors.

[0179] The pool cleaning robot may actively assist with
the wall travelling and extraction process by means of its
pump and drive motors.

[0180] The pool cleaning robot emits wired or wireless
communications to the reel/winch constantly sending da-
ta regarding its position, bearing and speed of travel
[0181] Figures1-18 depict the pool cleaning robot as it
is being reeled or pulled out (using a cable) while also
assisting with the pool climbing to reach the waterline
level.

[0182] Ina preferred embodiment,the cableis tethered
to the pool cleaning robot via its handle. Other at least
one embodiment may be possible.

[0183] During the pool exitand/or pool reentry phases,
the pulling pressure exerted on the cable and handle may
unfold and extend or retract the handle to a forward
and/or upward or outward position whereby the distance
between the cable and the pool cleaning robot housing
is extended in order toincrease the hoist span angle to
be as wide as possible to enablesmooth exiting and tra-
versing of the sharp corner between the wall and the
external environment of the pool.

[0184] The foldable/retractable handle12 movement
around the axis of rotation 25 of the handle, may be gov-
erned by a spring mechanism for deploying and folding
the said handle that may be automatic (not shown). The
handle of the pool cleaning robot will normally be in a
folded or a "closed" position whereby the handle arms
arefitted and/orlocked into dedicated slots on the surface
or within the housing of the pool cleaning robot in a way
that does not interfere with normal cleaner operation (not
shown).During the exiting phases from the pool, the han-
dle will detach or release from the said slots and deploy
to a retracted position or an "open" position.

[0185] Such a lock and release mechanism may be
spring activated. Springs that force a movable element
tobeinacertain position are known in the art (for example
- a spring arrangement of a mouse trap). Thus, when the
force and/or torque applied on the handle exceeds a pre-
defined threshold the spring (or any other restraining el-
ement) is overcome and the handle moved to an open
position.

[0186] Thehandle may be configuredto move upwards
and downwards - instead of rotatably moving. This is il-
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lustrated in figures 19-22. The handle 15 may be extend-
ed upwards (in relation to the bottom of the housing).
This handle may include telescopic bars and/or telescop-
ic subsections or any other mechanism for elevating or
lowering an anchor area - which is the area that is con-
nected to the cable 50. The telescopic handle sections
or sub sections may emerge or reenter from or to slots
in the housing by means of springs, or other spring like
mechanisms, from built-in pipes or tubeslocated within
the housing (not shown).

[0187] It should be noted that the telescopic handle
may include second interfacing elements such as wheels
21-23 of figure 7 and/or may have one, two or more than
three interfacing elements located at the lower and front
part of the telescopic handle. There may also be provided
a combination of handles 12 and 15 - a telescopic upper
part and a lower part that may be parallel to or oriented
to the telescopic upper part - with one or more second
interfacing wheels.

[0188] Itis noted that when the pool cleaning robot has
first interfacing elements that are wheels 13 and 14 -
without a track then the bottom of the pool cleaning robot
may include second interfacing elements 16.

[0189] The pool cleaning robot electrical power cord-
connects the docking station to the handle by means a
sturdy mechanical attachment, the cable further winds
through the internal hollow arms of the handle and even-
tually exits the handle to connect to the housing and sup-
ply electrical power to the pool cleaning robot motors and
its control box.

[0190] During the exit phases, at least one auxiliary-
guide wheel,that is integrally attached to the handle and
that may be oriented towards the pool floor or wall sur-
facesor outward from the bottom of the pool cleaning
housing, may bump out to protrude and make contact
with the said wall surfaces. Figure 26 illustrates pistons
1021,1022, 1023 located within handle 15 thatmay move
the guide wheels 21, 22 and 23 between an open position
in which the guide wheels extend out of handle and be-
tween closed position in which the guide wheels do not
extend out of handle.

[0191] Said guide wheel may be a set of guide wheels
that will form a set of multiple auxiliary foldable and re-
tractable guide wheels to assist with the traversing, ex-
iting and re-entryphases and processes of the pool clean-
ing robot. During the handle extraction or deployment to
its fullest length, the guide wheels may simultaneously
and progressively exit out from their slots. And vice versa,
when folding the handle back into its folded position the
guide wheels may simultaneously and progressively
reenter into a folded position in the slots (not shown).
[0192] The guide wheels may have varying sizes and
may be made of abrasion and chemical resistance nat-
ural or synthetic rubber such as polyurethane or silicone.
Varying hardness (or softness) may be applied to differ-
ent guide wheels.

[0193] Additionalwheelsand/orrollers may be located
at the bottom of the housing in order to reduce friction
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and possible damage to either the pool surfaces/covers
or the pool cleaning robot itself.

[0194] It should be noted that the pool cleaning robot
may be filled with water and as soon as it reaches the
waterline, water will incrementally evacuate the pool
cleaning robot housing and it will become heavier as it
moves out of water and gravity takes effect.

[0195] Atacertainpointinthe exiting phases, the guide
wheel will be forced against the corner meeting of the
pool wall and external surface. This is the critical event
where the reeling-in will utilize maximum energy to be
able to cross the corner obstacle while pulling the entire
weight of the pool cleaning robot.

[0196] After exiting, the pool cleaning robot may be
further pulled to a parking spot on or near the docking
station or caddy or be left to park near or by the pool side.
[0197] During external navigation to the said parking
spot, the pool cleaning robot may assist with its driving
system in order to speed up and facilitate the process.
[0198] A message may be wirelessly transmitted that
the pool cleaning robot has exited the pool and is in park-
ing position.

[0199] Due to obstacles that the pool cleaning robot
may encounter, for example: pool cleaning robot is over-
weight whilst speed of reeling-out is too fast. The inter-
active communication between the pool cleaning robot
and the reel/winch may actuate to implement corrective
action measures for example by reducing exit speed or
improving exit angle etc.

[0200] A torque sensor, torque transducer or a strain
gage may be incorporated onto the motor/winch 90 on
the rotating reel for measuring and recording the torque-
applied during the pulling of the pool cleaning robot. The
controller 102 may receive and compare the data from
one or more sensors (of the pool cleaning robot and/or
of the docking station) with the preset thresholds for max-
imum and minimum torques allowed in the controlling of
the exit or reentry process.

[0201] In other words, if the weight of the pool cleaning
robot exceeds (for example 25 kgs) while exiting, then
the controller may initiate an ON/OFF reeling mode
whereby after each reeling and measuring the torque,
the reeling will stop to allow for water evacuation from
the vertically inclined pool cleaning robot. The stop may
be replaced by slowing the speed of the exit process -
slowing the rotation of the reel. The slowing may almost
stop the progress of the pool cleaning robot. The control
process may change the speed of rotation of the reel
between more than two speeds during the exit process.
[0202] Any major obstacle encountered (for example
a guide wheel stuck) may also signal for a temporary stop
with back and forth torque testing or even to a reeling full
stop sending the pool cleaning robot back into the pool.
A low torque may be interpreted as a pool cleaning robot
travelling horizontally so the reeling may set the rotation
to a dead slow pre-set speed; and, vice versa when the
pool cleaning robot travels on its own wheels/tracks to
exit the docking station or the parking back into the pool.
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The pool cleaning robot travelling may signal the winch
to incrementally release cable slack. At the pool edge,
the winch will sense the increase weight while descend-
ing to the pool and resume an ON/OFF reeling mode until
the pool cleaning robot has reentered the pool water and
signals minimum torque levels.

[0203] The operation of returning or submerging the
pool cleaning robot into the pool is performed in the re-
verse order whereby this will include a governing pool
reentry or reintroduction program protocol at the
winch/reel control box.

[0204] The said additional wheels and / or rollers that
may be located at the bottom of the housing becomepar-
ticularlyuseful in a wheeled (non-tracked) pool cleaning
robot embodiment.

[0205] The said additional wheels may be further driv-
en by means of the on-board pool cleaning robot drive
system.

[0206] Forswimmers safety around the pool, the dock-
ing station/winch and /or pool cleaning robot may be
equipped with a buzzer and flashing LED to draw atten-
tion that a reeling maneuver is underway.

[0207] Figure 23 illustrates the winch 17 may be in-
cluded in the pool cleaning robot. The winch of the pool
cleaning robot may replace the winch of the external sys-
tem.The pool cleaning robot may or may not include the
handle. Cable 50 is connected between the pool cleaning
robot and the external system - it may be fixed to a frame
of the external system that may also include an electrical
power supply pack. The winch may be controlled by the
controller 102 of the pool cleaning robot or by the con-
troller of the system.

[0208] The pool cleaningrobotand the external system
may communicate with each other in order to send com-
mands, status indications, sensor readings and the like.
Figure 24 illustrates pool cleaning robot 20 as including
a communication unit 18 and the external system 200 as
including a communication unit 108. The communication
can be wireless and/or wired communication. Pool clean-
ing robot 20 may include one or more of the elements
illustrated in the previous figures- such as controller 29
and/or sensor 11.

[0209] External system 100 may include one or more
of the elements illustrated in the previous figures- such
as controller 102 and/or sensor 92.

[0210] Figure 25 illustrates a pool cleaning robot 20
thatincludes an interface manipulator 19 for rotating han-
dle 12 about a rotation axis 28. The interface manipulator
19 may be a motor that may be controlled by a controller
29.

[0211] Figure 27 illustrates method 200 according to
at least one embodiment of the invention.

[0212] Method 200 may include step 210 of pulling a
cable that may be coupled to the pool cleaning robot dur-
ing an exit process during which the pool cleaning robot
exits the pool.

[0213] Step 210 may be followed by step 220 of con-
trolling, by a controller of a system and/or the pool clean-
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ing robot, the pulling of the cable based on an estimated
or an actual amount of the fluid within the pool cleaning
robot.

[0214] The system may be positioned at a predefined
distance (for example between 30 centimeters and 2 me-
ters or more) from an edge of the pool. No part of the
system may be directly above the water of the pool.
[0215] The pulling may be executed by a motor and a
reel; and wherein a part of the reel may be positioned
below the edge of the pool. See, for example, system
200 of figures 7-18.

[0216] Exiting the pool while forcing water out of the
pool cleaning robot

[0217] It has been found that forcing the water to exit
the pool cleaning robot during an exit process from the
pool may speed up the exit process and may reduce a
load imposed, during the exit process, on the pool clean-
ing robot and/or a docking station that may participate in
the exit process.

[0218] It should be noted that a third device (such as
an additional controller) may participate in the pool exit
process.

[0219] Additionally or alternatively, the load may be re-
duced by allowing the pool cleaning robot to depart from
the sidewall of the pool.Instead of trying to rotate the pool
cleaning robot from a vertical position (when climbing a
vertical sidewall of the pool) the pool cleaning robot is
allowed to depart from the sidewall of the pool and start
the exit process while being non-vertical. This reduces
the force that is required to apply when the pool cleaning
robot exits the pool.

[0220] When the pool cleaning robot cleans the pool
an impeller of the pool cleaning robot is rotated at a first
direction thereby causing the water to enter through a
first opening, (optionally pass through a unidirectional
valve), pass through the filtering unit (to be cleaned) and
then exit through a second opening.

[0221] The pool cleaning robot may force the water
(inside the pool cleaning robot) to exit the pool cleaning
robot by reversing the direction of rotation of the impeller.
Accordingly, the impeller will be rotated at a second di-
rection (opposite or counter to the first direction).
[0222] Rotating the impeller at the second direction
may cause the water within the pool cleaning robot to
exit through the first opening - in case where the water
can exit from the first opening. For example - when there
is no unidirectional valve that prevents the passage of
the water from the filtering unit to the first opening.

[0223] Rotating the impeller at the first direction may
cause the water to exit through one or more other open-
ings.

[0224] The water may exit the pool cleaning robot as

a water jet or in any other manner.

[0225] Figures 29 and 30 illustrate jets of water 501
that exit from the pool cleaning robot from one or more
openings (not shown). A non-limiting example of open-
ings through which jets of water may exit are illustrated
in US patent application serial number 2014/0230168
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which is incorporated herein by reference in its entirety.
[0226] Figures 32 and 33 illustrate a rear door 27 that
once opened allows the water to exit the pool cleaning
robot through the rear door.

[0227] The openings may be formed in any part of the
pool cleaning robot, may be of any shape and/or size.Es-
pecially, an opening through which water may exit may
be positioned at the bottom of the housing, at the top of
the housing and/or at any sidewall of the housing.
[0228] Any opening through which the water may exit
may be continuously opened, may be opened only under
certain circumstances (for example opened when the
pool cleaning robot is at least partially outside the water,
when the pool cleaning robot is at certain angle in relation
to the horizon, and the like), may be closed while the pool
cleaning robot is submerged and cleans the pool, and
the like.

[0229] Each opening may be covered by acoverand/or
seal and/or a door for closing the opening.

Pool exit process

[0230] Figure 28 illustrates method 300 according to
at least one embodiment of the invention.

[0231] Method 300 starts by step 310 of determining
to start a pool exit process.The pool exit process may
start when the pool cleaning robot already climbed at
least some of the sidewall of the pool. The pool cleaning
robot may have reached the waterline, may be positioned
ata predefined distance below the waterline (for example
5,10, 15, 20, 25, 30, 35, 40 centimeters below the water-
line), may be partially above the waterline (a part of the
robot may be above of the waterline), may be positioned
at a certain position in relation to the edge of the pool, in
relation to the bottom of the pool, at the bottom of the
pool and the like.

[0232] Step 310 may include determining to start the
pool exit process at a predefined period (for example one
or few minutes) before an end of a cleaning cycle. Alter-
natively - step 310 may be responsive to the state of the
pool cleaning robot (end of cycle time, cleanliness of the
filtering unit, an occurrence of a malfunction, sensing a
certain high or low pressure/load of any other condition,
such as the entering of a person to swim in the pool, that
may require the pool cleaning robot to exit the pool.) For
example- step 310 may include determining to exit the
pool when a filter bag is sensed to be unclean, partially
clogged or clogged and/or wherein the pool cleaning ro-
bot senses that there is a mechanical difficulty.The filter-
ing unit may include one or more filters and the cleanli-
ness of the filtering unit may include the cleanliness of
the one or more filters.

[0233] Step 310 may also include determining to start
the pool exit process when people enter the pool (their
presence may be sensed by a sensor such as a pool
sensor), when a person requests (for example by remote
control) that the pool cleaning robot exits the pool and
the like.

10

15

20

25

30

35

40

45

50

55

14

[0234] The position of the pool cleaning robot may be
sensed by a height sensor, by a water pressure sensor,
or by any one or more other sensors. For example, the
location of the pool cleaning robotin relation to the bottom
of the pool may be determined by sensing that the robot
started to climb a sidewall (for example by an acceler-
ometer, by sensing the load imposed on the motor by or
any other angle sensor) and measuring the distance that
pool cleaning robot passes from the beginning of the
climbing. The distance may be measured by sensing time
and/orvelocity of the pool cleaning robot, by counting the
rotations of the motor engine or wheel or any driving el-
ement of the pool cleaning robot).

[0235] Additionally or alternatively, the position of the
pool cleaning robot may be sensed by a sensor that dif-
fers from the pool cleaning robot.

[0236] The sensor may be located within the pool, con-
nected to the pool and/or positioned in proximity to the
pool and/or positioned in any location that may cover the
pool or at least an area of the pool from which the pool
cleaning robot may exit the pool. For example- the sensor
may be positioned at an area that is close to an external
docking station at a certain distance (for example 5,10,
15, 20, 25, 30, 35, 40 centimeters below the waterline)
below the edge of the pool.

[0237] The sensor may belong to the docking station.
[0238] The sensor may sense the location of the pool
cleaner using image processing, magnetic or other prox-
imity sensing, acoustic processing and the like. Once
sensing that the pool cleaning robot reached a location
that should trigger the pool exit process the unit may in-
form the pool cleaning robot to start the pool exit process.
[0239] The preliminarypool exiting procedure may start
with the electrical cord starting to pull the pool cleaner
(cord becomes tense) while it is still somewhere at the
bottom of the pool busy with its cleaning cycle time. The
endeavor is to bring the cleaner near the meeting point
between floor and wall, in the area and, importantly, in
the vicinity of the docking station that serves as the op-
timal exit point en route to the docking station. The cord
may then loosen up to allow the pool cleaner to start
climbing the wall.

[0240] Step 310 may be followed by step 320 of stop-
ping, by the pool cleaning robot, the climbing on the side-
wall of the pool and disengaging from the sidewall of the
pool.

[0241] Step 320 may include stopping the pump motor
from operating in a first mode during which the pool clean-
ing robot climbs on the sidewall of the pool. In this mode
the pump motor rotates an impeller at a first direction
thereby causing water to be sucked to the pool cleaning
robot through a first opening and assisting in maintaining
the pool cleaning robot in contact with the sidewall of the
pool.

[0242] Stopping the pump motor from operating in the
first mode causes the pool cleaning robot to disengage
from the sidewall of the pool. (See figure 29).

[0243] Step 320 may be followed by step 330 of forcing
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water to exit from the pool cleaning robot.

[0244] Step 320 may be followed by step 330 after a
predefined period lapsed from the beginning of step 320.
The predefined period may have any value, it may range
between 0.1 and 30 seconds but may be more than 30
seconds.

[0245] During the predefined period the pool cleaning
robot may be detached from the sidewall of the pool.
[0246] Step 330 mayinclude operating the pump motor
at a second mode during which the pool cleaning robot
expels water and floats on the water (at the waterline).
[0247] Inthe second mode the pump motor rotates the
impeller at a second direction that is opposite to the first
direction. This causes water to exit through one or more
openings of the pool cleaning robot.

[0248] Step 330 may also include allowing air to enter
the pool cleaning robot. The air may be sucked by the
impeller.

[0249] Step 330 may be followed by step 340 of esti-
mating or checking whether the pool cleaning robot to be
light enough to enable the pool cleaning robot to exit the
pool. The pool cleaning robot may be light enough when
it expelled all or a substantial quantity of the water in the
pool cleaning robot and/or when the weight of the water
within the pool cleaning robot is below a water weight
threshold and/or when the overall weight of the pool
cleaning robot and the water within the pool cleaning ro-
bot is below an overall pool cleaning robot weight.
[0250] The water weight threshold and/or the overall
pool cleaning robot weight or any other criterion related
to the exit of the pool cleaning robot from the pool may
be set by an operator of the pool cleaning robot, by a
manufacturer of the pool cleaning robot, and the like.
[0251] The checking may include using a group of one
or more sensors. At least one sensor of the group may
be included within the pool cleaning robot (see for exam-
ple sensor 11 of figure 7 and 32).

[0252] Additionally or alternatively, at least one sensor
of the group may be located elsewhere (see for example
sensor 92 of figures 2-3 and 32).

[0253] The estimating may include estimating that the
pool cleaning robot is light enough by tracking the
progress of the exit process and estimating the amount
of water that was drained from the pool cleaning robot.
For example- measuring how long the pool cleaning robot
was floating, how long the pool cleaning robot was at
different positions (for example - the positionedillustrated
in figures 29, 30, 31, 32 and 33) may indicate the amount
of water that was expelled - and thus the amount of water
that still exists in the pool cleaning robot.

[0254] The estimation may be based on the time
lapsed from the beginning of the pool exit process (of
time lapsed from any point of the pool exit process). This
time may be compared to a predefined period of time that
were found to provide adequate water expelling.

[0255] If it is determined that the pool cleaning robot
is not light enough, then step 340 is followed by step 330.
[0256] Step 330 and/or step 340 may be executed by
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the pool cleaning robot (for example by controller 29 of
figure 32), by the docking station (for example by con-
troller 102 of figure 32), by both the pool cleaning robot
and the docking station and the like.

[0257] For example, the weight of the pool cleaning
robot may be sensed (directly or indirectly) by sensor 92
of the docking station. Indirectly sensing may involve
sensing the torque and/or strain of cable 50. The detec-
tion signals of sensor 92 may be sent to the pool cleaning
robot that may determine whether the pool cleaning robot
is light enough. Alternatively, controller 102 may deter-
mine whether the pool cleaning robot is light enough and
send the determination to whether the pool cleaning robot
is light enough. Alternatively, sensor 11 may sense (di-
rectly or indirectly) the weight of the pool cleaning robot.
Indirectly may mean that sensor 11 senses the amount
of fluid within whether the pool cleaning robot is light
enough (for example, by means of two water sensing
electrodes). The detection signals of sensor 92 may be
processed by controller 29 and/or may be sent to the
docking station that will determine whether the pool
cleaning robot is light enough.

[0258] It is noted that the docking station may weigh
the pool cleaning robot when the pool cleaning robot is
located in the docking station. This weight measurement
may be used to evaluate whether the pool cleaning robot
was really light enough - and may be used for adjusting
step 340. For example- the duration of step 330 may be
shortened if the weight of the pool cleaning robot is below
the overall weightthreshold. Yetfor another example -the
duration of step 330 may be increased if the weight of
the pool cleaning robotis above the overall weight thresh-
old.

[0259] If it is determined that the pool cleaning robot
is light enough, then step 340 is followed by step 350 of
completing the pool exit process.

[0260] Method 300 may include step 380 of pulling the
pool cleaning robot towards the docking station. Step 380
may be executed by the docking station and/or by the
pool cleaning robot.

[0261] Step 380 may be executed during at least one
or more parts of steps 340, 340 and 350.

[0262] Step 380 may include assisting, by the docking
station, the pool cleaning robot to pass the edge of the
pool and move towards the docking station.See, for ex-
ample, figures 33 and 34.

[0263] Method 300 may also include step 390 of oper-
ating the drive system of the pool cleaning robot.
[0264] Step 390 may be executed in parallel to at least
one or more parts of steps 330, 340 and 350.

[0265] Step 390 mayinclude changing aspeed of prop-
agation of the pool cleaning robot during the pool exit
process.

[0266] For example, the velocity of propagation of the
pool cleaning robot may be increased during step 350
(in comparison to the velocity of propagation during steps
330 and 340).

[0267] Yet for another example, when the pool clean-
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ing robot and/or the docking station senses that the pool
cleaning robot encounters an obstacle (for example - see
figures 32 and 33 - when the pool cleaning robot contacts
the edge ofthe pool) the drive system of the pool cleaning
robot may perform multiple corrective changes of direc-
tion (back and forth).

[0268] Yet for a further example - when an area of the
pool cleaning robot that is not the front edge of the pool
cleaning robot (for example see figures 32 and 33) con-
tacts the edge of the pool - the pool cleaning robot may
be maintained at the same position - and the driving sys-
tem of the pool cleaning robot may provide enough drive
to maintain the pool cleaning robot at that position - with-
out slipping into the pool.

[0269] The pool exit process, a pool re-entry process
and/or the progress of one or more steps of method 300
may be assisted by reading information received from
one or more sensor. For example- step 310 may start
when the pool cleaning robot is at a certain position, the
pool cleaning robot may enter or exit space 200 and/or
enter or exit the docking station 200, the cover 202 may
be positioned in one or more positions based on sensor
readings.

[0270] Figure 39 illustrates water 10 of a pool, a side-
wall 30 of a pool, an external surface 40 of the pool, space
200, docking station 100 included in space 200, pool
cleaning robot 20, cover 202 and multiple sensors 801,
802, 803, 804, 805, 806, 807 and 808 according to var-
ious embodiments of the invention.

[0271] Sensors 801-808 illustrates various examples
of locations of sensors - sensor 801 is located within side-
wall 30 and/or connected to sidewall 30 and may sense
the location of the pool cleaning robot 20 within the water
of the pool.

[0272] Sensor 802 is located within external surface
40 and/or attached to the external surface 40. Sensor
803 is located above the external surface 40. Sensor 804
is positioned after space 200. Sensor 807 is attached to
cover 202 and/or embedded to the cover 202. Sensor
804 is positioned above cover 202. Sensor 804 is located
above the pool.Each one of sensors 802, 803, 804, 805
and 807 may sense the movement of the pool cleaning
robot 20 on the external surface 40 and/or the climbing
of the pool cleaning robot 20 on the edge of the pool.
Sensors 804 and 805 may also sense the movement of
the pool cleaning robot 20 within the pool.

[0273] Sensors 808 is located within space 200 and
sensor 806 is part of the docking station 200 (or attached
to the docking station) and may sense the movements
of the pool cleaning robot 20 within space 200.

[0274] Sensors 801-808 may be image sensor, visual
sensor, acoustic sensors, radiation based sensors, radio
frequency sensors, acoustic sensor, magnetic sensors
and the like.

[0275] Figure 39 also illustrates an external controller
810 (external in the sense that the external controller
does not belong to the pool cleaning robot 20 and does
not belong to the docking station 100)- that may partici-
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pate in controlling the exit of the pool cleaning robot 20
from the pool, the entering of the pool cleaning robot 20
to space 200, the movements of cover 202, the operation
of the docking station, and the like.

[0276] For safety purposes, cover 202 may include a
buzzer and/or a flashing LED to draw swimmers attention
to when a cover opening or closing manoeuvre is under-
way.

[0277] External controller 810 may receive information
from either one of sensors 801-808 and/or from the pool
cleaning robot 20 and/or from the pool cleaning robot 20
and control the pool exit process, a pool re-entry process,
the cleaning of pool cleaning robot 20 or any maintenance
operation performed by the docking station 100.For ex-
ample, the external controller 810 may receive weight
and/or stress reading and determine whether the pool
cleaning robot 20 may exit the pool.

[0278] Figures47A and 47B illustrate pool cleaning ro-
bot 20 according to at least one embodiment of the in-
vention.

[0279] Figure 47A shows a pool cleaning robot 20 that
includes controller 29, housing 222, an impeller 651, a
pump motor 652, filtering unit 618, rear door 27, drive
motor 654, valve 614, wheels 13 and 14 and openings
such as first opening 612 and second opening 653.
[0280] Pool cleaning robot 20 may or may not include
any component illustrated in any of the figures as belong-
ing to the pool cleaning robot.

[0281] When operating in a first mode the pump motor
652 may rotate the impeller 651 at a firstdirection thereby
forcing fluid to enter the pool cleaning robot from first
opening 612, pass through valve 614 be filtered by filter-
ing unit 618 (includes one or more filters) and exit the
pool cleaning robot via second opening 653.

[0282] When operating in a second mode the pump
motor 652 may rotate the impeller 651 at a second direc-
tion (opposite to the first direction) thereby forcing fluid
to enter the pool cleaning robot 20 from second opening
653, and exit through the thirdopening 27’ that is selec-
tively covered by rear door 27.

[0283] In a pool cleaning robot 200 that does not in-
clude valve 614 (or otherwise allows fluid to exit the pool
cleaning robot via the first opening 612, and when oper-
ating at the second mode the impeller 651 may force fluid
to enter the pool cleaning robot 20 through the second
opening 653 and exit through the first opening 612.
[0284] Figure 47B illustrates a pool cleaning robot 20
that includes additional openings such as fourth opening
656 and a fifth opening 655. Fourth opening 655 may be
formed at one side of the pool cleaning robot 20 while
another opening (not shown) may be formed at an op-
posite side of The pool cleaning robot 20.

[0285] The pool cleaning robot 20 may have multiple
openings that may be located at any location of the hous-
ing 222 and may have any shape and size. These open-
ings may be used for jetting fluid (see jets 501 of figure
10) that may also assist in driving and/or maneuvering
the pool cleaning robot 20.
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[0286] Each opening may be preceded by a fluid con-
duit and/or a fluid manipulator for selectively driving fluid
through the opening. See, for example, the different
openings for jetting water and the fluid manipulation com-
ponents of US patent application serial number
2014/0230168 which is incorporated herein by reference
in its entirety.

[0287] Figures 48A, 48B and 48C illustrate pool clean-
ing robot 20 according to at leastone embodiment of the
invention.

[0288] Figure 48A illustrates a pool cleaning robot 20
that includes controller 29, housing 222, an impeller 651,
a pump motor 652, filtering unit 618, rear door 27, third
opening 27’, drive motor 654, wheels 13 and 14 second
opening 653 and fluid control unit 617.

[0289] Fluid controlunit617 control the passage of fluid
through the first opening 617.

[0290] Whenthe poolcleaningrobot20 cleans the pool
(for example when it is in a first mode) the fluid control
unit 617 allows the passage of water into the pool clean-
ing robot 20 (through first opening 612) and prevents the
passage of fluid from the pool cleaning robot 20 to the
pool (through first opening 612).

[0291] When the pool cleaning robot 20 wishes to ex-
tract fluid from the pool cleaning robot 20 (during a third
mode) while preventing fluid to enter the pool cleaning
robot through first opening 612 the fluid control unit 617
may prevent the passage of fluid into the pool cleaning
robot 20 through first opening 612.

[0292] This may allow the pool cleaning robot 20 to
extract or empty water during a pool exit process (or at
any other time) without changing the direction of rotation
of the impeller.

[0293] The fluid control unit 617 may include valve that
may be operate as a uni-directional valve such as a flex-
ible rubber or as a seal.

[0294] The fluid control unit 617 may include a stopper
or limiter 618 for preventing the valve 614 from opening
when the pool cleaning robot 20 is operated at the third
mode.

[0295] Figures48A-48Cillustrate alimiter 618 thatmay
rotate about an axis and selectively prevent valve 614
from opening or not prevent valve 614 from opening.
[0296] Figure 48A illustrates the pool cleaning robot
20 when operating at the first mode while figures 48B
and 48C illustrate the pool cleaning robot 20 when oper-
ating at the second or third mode.

[0297] Pool cleaning robot 20 may or may not include
any componentillustrated in any of the figures as belong-
ing to the pool cleaning robot.

[0298] When operating in a first mode the pump motor
652 may rotate the impeller 651 at a first direction thereby
forcing fluid to enter the pool cleaning robot from first
opening 612, pass through valve 614 be filtered by filter-
ing unit 618 (includes one or more filters) and exit the
pool cleaning robot via second opening 653.

[0299] When operating in a second mode the pump
motor 652 may rotate the impeller 651 at a second direc-
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tion (opposite to the first direction) thereby forcing fluid
to enter the pool cleaning robot 20 from second opening
653, and exit through the third opening 27’ that is selec-
tively covered by rear door 27 or through any unidirec-
tional valve such as a flexible rubber or a seal mentioned
above.

[0300] US patentapplication serialnumber 14/023,557
filing date September 11, 2013 illustrates uni-directional
valve formed at the bottom of the external space and is
arranged to facilitate draining of fluid at the withdrawal
of a pool cleaning apparatus from the water.

[0301] When executing method 300 the pool cleaning
robot, instead of operating in the first mode, the pool
cleaning robot may operate at a third mode and continue
to rotate at the first direction (as of the first mode) while
preventing water from exiting through the first opening.
[0302] This is reflected in step 332 of figure 39.
[0303] Figures 29-34 illustrates various phases in the
execution of method 300.

[0304] Figure 29 illustrates pool cleaning robot 20 that
is floating (the rear end of pool cleaning robot 20 is above
the waterline 16) and is spaced apart from the sidewall
30 of the pool.

[0305] Cable 50 (that connects the handle 12 of the
pool cleaning robot 20 to docking station 100) is nottense
and the handle 12 is in a closed position.

[0306] Figure 29 also illustrates jets of water 501 that
are expelled from pool cleaning robot 20, water 10 in
which most of pool cleaning robot 20 is immersed), ex-
ternal surface 40 and pool edge interfacing elements 530
(such as wheels or tubes located at a central area of the
bottom of pool cleaning robot 20). The docking station is
illustrated as including reel 60 and wheel 80.

[0307] Figure 30 illustrates pool cleaning robot 20 that
is floating (rear top edge is above waterline 16) and is
spaced apart from the sidewall 30 of the pool. Cable 30
connects a third interfacing element (such as anchor 510)
to a docking station 100 is not tense.

[0308] Anchor 510 interfaces between cable50 and
pool cleaning robot 20. The top edge of anchor 510 may
or may not be positioned above the housing of pool clean-
ing robot 20. Anchor 510 may or may not be connected
to the top of the housing of pool cleaning robot 20.The
cable may be threaded through the interface.

[0309] Figure 30 also illustrates jets of water 501 that
are expelled from pool cleaning robot 20, water 10 in
which most of pool cleaning robot 20 is immersed). In
figure 30 the docking station 100 is positioned within
space 200 that may be covered by cover 202. An aperture
203 may be formed within the cover 202 and cable 50
may pass through aperture 203.

[0310] Cover 202 may be located at the same height
as external surfaced 40 or may be located at a different
height. Cover 202 can be a continuous cover or may in-
clude multiple apertures. Cover 202 may be a mesh or
may have any shape and size.

[0311] Cover 202 may open in various manners. For
example, one edge of the cover may be elevated while
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another edge of cover 202 may maintain at the same
height. Both edges of the cover may be elevated, the
cover may be coupled (in a detachable or non-detachable
manner) to the external surface 40 (or any other element).
The cover 202 may slide along substantially horizontal
tracks, may be rolled on a reel, and the like. The cover
surface may be flush with 40.

[0312] The configuration illustrated in figure 30 is ben-
eficial in the sense that when the cover 202 is closed the
cover 202 does not form an obstacle and does not disturb
people from walking near the edge of the pool.

[0313] The cover 202 may include one or more solar
panels.
[0314] Figure 31 illustrates pool cleaning robot 20 that

is floating (most of pool cleaning robot 20 is above wa-
terline 16) and is proximate (for example- between 1-15
centimeters) to the sidewall 30 of the pool. Cable 50 is
tense. Anchor 510 is bent towards docking station 100.
Pool cleaning robot 20 is in a horizontal position.
[0315] Figure 32 illustrates pool cleaning robot 20 that
is partly outside the water 10 of the pool and is positioned
in a first intermediate positon in which water can be
drained from the pool cleaning robot 20.A front area of
the bottom of the pool cleaning robot contacts the edge
35 ofthe pool. The frontarea precedes second interfacing
elements 530.

[0316] The pool cleaning robot 20 is tilted - the front
edge of pool cleaning robot 20 is higher than edge 35 of
the pool while the rear edge of the pool cleaning robot
20is submerged and is lower than the edge 35 of the pool.
[0317] Infigure 32 areardoor 27 is partially submerged
and is open- is detaches from the housing (for example
by gravity) and the water may be drained through rear
door 27.

[0318] The door 27 may be pivotally coupled to the
housing. See, for example door 908 of US patent appli-
cation serial number 2014/0230168 which is incorporat-
ed herein by reference in its entirety.

[0319] Figure 32 illustrates pool cleaning robot 20 as
further including (a) controller 29 for controlling the op-
eration of pool cleaning robot 20, (b) sensor 11, and (c)
communication module 18.

[0320] Figure 32 illustrates docking station 100 as fur-
ther including controller 102 and sensor 92.

[0321] Dockingstation 100 is located within space 200.
[0322] Figure 33 illustrates pool cleaning robot 20
thatis partly outside the water of the pool (most of the
pool cleaning robot 20 is outside the water - the rear
bottom part of pool cleaning robot 20 is submerged).
[0323] Pool cleaning robot 20is positioned in a second
intermediate positon in which water can be drained from
the pool cleaning robot.

[0324] Second interfacing element 530 of the pool
cleaning robot contacts the edge 35 of the pool.

[0325] Dockingstation 100 is located within space 200.
[0326] Figure 34 illustrates pool cleaning robot 20 that
is completely outside the water 10 of the pool but is closer
to the edge 35 of the pool than to the docking station 100
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according to at least one embodiment of the inven-
tion.Pool cleaning robot 20 propagates by means of its
own drive system on external surface 40 and cable 50
may notbefully tensed but may be partially or fully tensed.
Docking station 100 is located within space 200.

[0327] It should be noted that although figures 30-34
illustrated a docking station 100 that was positioned be-
low the edge of the pool and figure 29 illustrated a docking
station that was positioned above the edge of the pool -
these are merely non-limiting examples of the position
of the docking station. The pool exit process may be ex-
ecuted with any docking stations that are positioned at
any location or distance from the pool edge.

Covered docking station

[0328] Figures 35 and 36 illustrate pool cleaning robot
20 and docking station 100 according to at least one em-
bodiment of the invention.

[0329] In both figures the docking station is a "under-
ground" or "concealed" docking station that is positioned
within a space 200 that is covered by cover 202.

[0330] Infigure 35the cover202isin an OPEN position
and in figure 36 the cover 202 is in a CLOSED position.
[0331] The cover 202 may be rotated at one end by
first motor 540 and may be elevated at another end by
rod 560 that is moved by a second motor 550. In figure
35 the first motor 540 performs a rotational movement
while second motor 550 performs a linear movement.
[0332] The cover 202 is positioned at the OPEN posi-
tion by a coordinated movements induced by first and/or
second motors 540 and 550. It is noted that the cover
202 may be positioned in the OPEN position by a move-
ment of only one of the motors.

[0333] The cover 202 may be hinged and moved to the
OPEN position by elevating one side (as shown in figure
35) or more sides of the cover 202. For example- first
motor 540 may be replaced by rod 560 and second motor
550 thereby elevating the entire cover 202.

[0334] Any combination of motors and interfacing ele-
ments may be used for moving the cover 202 between
an OPEN and CLOSED positions.

[0335] The cover 202 may be moved between multiple
positions as long as one or more positions will allow pool
cleaning robot to enter space 200 and one or more other
positions will allow cover 202 to at least a partially close
space 200. See, for example, figures 40, 41, 42, 43 and
44,

[0336] Forexample-instead of an elevation and a low-
ering of cover 202 - cover 202 may move between the
OPEN and CLOSED positions by rotation, by a horizontal
movement, by rolling cover onto a reel, and the like.
[0337] Cover 202 may be rigid or flexible. When flexi-
ble, cover 202 may be supported by structural elements
(such as rods or bars). The structural elements may be
static or may move from an OPEN position to a CLOSED
position. The structural elements may slide in or outside
of the sidewalls of space 200.
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[0338] The cover 202 and/or the combination of cover
202 and the structural elements may withstand a person
that steps on cover 202 and/or may run or jump on cover
202.

[0339] First and second motors 540 and 550 may be
controlled by pool cleaning robot 20 (controller 29 may
send control signals), may be controlled by docking sta-
tion 100 or may be controlled by any other controller (not
shown).

[0340] The first and second motors 540 and 550 may
be controlled based on one or more sensors. These one
or more sensors may sense the movement induced by
the first and/or second motors.

[0341] Additionally or alternatively, the one or more
sensors may sense that pool cleaning robot 20 is ap-
proaching the cover 202, that the pool cleaning robot 20
entered space 200, that the pool cleaning robot 20 is
moving towards an exit of space 200, and the like.
[0342] These one or more sensor may be embedded
in the external surface 40, in the sidewalls of space 200,
in the docking station and the like. These one or more
sensors may be image sensor, visual sensors, magnetic
sensors, weight sensors, accelerometers, proximity sen-
sor and the like.

[0343] Figure 35 illustrates an inclined interface 580
that has a top edge that interfaces with the top of external
surface and a bottom edge that is located at the level of
the bottom of the docking station 100. It is noted that the
top and bottom edges may be positioned at heights that
differ from those illustrated in figure 35.

[0344] Inclined interface 580 may or may not include
a linear or non-linear surface, may or may not be curved,
may be smooth (see figure 36) or may be non-smooth
(see figure 35) and/or may or may not include (or be
connected to) steps, grooves, protuberances, and the
like.

[0345] Anon-smoothinclined interface mayreducethe
chance that pool cleaning robot 20 will slip downwards
and/or may ease the climbing of pool cleaning robot 20
on the inclined interface 580.

[0346] The inclined surface may contact the docking
station 100 and/or may be spaced apart from the docking
station.

[0347] Figure 29 also illustrates a fluid system 590 that
is positioned below the docking station 100. Fluid system
590 may be a drainage system that may drain water that
is still in the pool cleaning robot 20 and/or drain water
orother fluid after the water or other fluid cleans the pool
cleaning robot.

[0348] Fluid system 590 (especially when operating as
a drainage system) may be preceded by a shredding
system (not shown) for shredding debris extracted from
pool cleaning robot 20 or from a used filter extracted from
pool cleaning robot 20.

[0349] It should be noted that fluid system 590 may be
used for providing fluid or water to the docking station
100 and/or may be used for cleaning pool cleaning robot
20.
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[0350] Figures 40A and 40B illustrate water 10 of a
pool, sidewall 30 of a pool, external surface 400 of the
pool, space 200, docking station 100, pool cleaning robot
20 and cover 202 according to at least one embodiment
of the invention. Cover 202 is moved by cover motor 702
within and out of opening 704 between an OPEN position
(40B)and a CLOSED position (40A). Cover 202 performs
a linear movement but any other movement may be pro-
vided.

[0351] Whenin OPEN position the pool cleaning robot
20 may enter space 200 and reach docking station 100.

[0352] Cover202 may be moved by more than a single
engine.
[0353] Rails and/or other support elements may be po-

sitioned within space 200 and may support cover 202.
[0354] Motor 702 may be located within opening 704.
Opening 704 may include rails, and the like.

[0355] Figures 41A and 41B illustrate water 10 of a
pool, sidewall 30 of a pool, external surface 400 of the
pool, space 200, docking station 100, pool cleaning robot
20 and cover 202 according to at least one embodiment
of the invention. Cover 202 is flexible and can be rolled
by rolling unit 710 between an OPEN position (41B) and
a CLOSED position (41A). The rolling unit may have a
rolling drum.

[0356] Rolling unit 710 may include a motor and a roll-
ing mechanism.

[0357] The cover 202 may or may not be supported by
supporting elements such as rods 714. Rods may be
constant or may move within or outside space 200.There
may be a single supporting element and/or more than
two supporting elements. The supporting elements may
be of any shape and/or size.

[0358] Figures 42A and 42B are top views of space
200 according to various embodiment of the invention.
[0359] Figure 42A shows either fixed rods 714 or rods
at their supporting position. Figure 42B illustrates three
rods 714 that are at their supporting position but may be
moved to a concealed (or non-supporting) position by
motors 716. The motors may move rods 714 within or
outside openings 718 formed in the exterior of the pool.
[0360] The rods 714 are shown as being normal to the
longitudinal axis of space 200- but there may be any spa-
tial relationship between the rods and space.

[0361] Forexample-rods 714 may be vertical and con-
nected to the bottom of space 200.

[0362] Figures 43A, 43B, 43B and 43D illustrate vari-
ous covers 202 according to various embodiment of the
invention.

[0363] Cover 202 may be a mesh or an aperture net
(43A).
[0364] Cover 202 may include a fixed part 2023 and

two movable parts 2021 and 2022 (closed position- figure
43B) that may be moved (linear movements - 43D, rota-
tional movement - 43C or any other combination of move-
ments) that may be moved between different positions
thereby closing space 200 or only partially closing space
200.
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[0365] The cover 202 may include any combination of
parts that may be able to move in order to selectively
open and close space 200.

[0366] Figures 44A and 44B illustrate water 10 of a
pool, sidewall 30 of a pool, external surface 400 of the
pool, space 200, docking station 100, pool cleaning robot
20, cover 202 and an elevator 660 according to various
embodiment of the invention.

[0367] Theelevator600 includes anelevator shaft 665,
an elevator interface 661 for supporting the pool cleaning
robot and a movement mechanism (illustrated as includ-
ing motor 664 and ropes or stick 662) for moving the
elevator interface 661 within the elevator shaft 665 be-
tween an upper position for receiving the pool cleaning
robot 20 from external surface 40 (44A) and a lower po-
sition for providing the pool cleaning robot to the docking
station 100 (44B) -and vice versa.

Interfacing element

[0368] Figure 37 illustrates a pool cleaning robot 20
according to at least one embodiment of the invention.
[0369] Figure 37 illustrates a pool cleaning robot 20
that include a third interfacing element such as anchors
510 and 511. Anchor 511 is a spring or may include a
spring that can be attached to the pool cleaning robot 20
and to cable 50. Anchor 510 may be elastic or plastic and
figure 37 illustrates an elasticanchor. Figure 37 illustrates
rod-shaped anchors but anchors 510 and 511 may have
any shape including that of a partly-round or square han-
dle (not shown)that maybe constructed of elastic or plas-
tic stiff/semi-rigid material or of a spring mechanism or a
combination of both anelastic and a spring that are bend-
able whereby all anchor embodiments are constructed
using shape-memory material technologies.

[0370] Anchors 510 and 511 may be moved between
different positions and their top end may move within any
angular range in relation to the bottom end of the anchor.
Figure 37 illustrates an angular range of about 30 de-
grees (between vertical position to 60 degrees) - but any
angular edge may be provided.

[0371] Anchors 510 may include a single joint or part
or may include multiple parts. For example- anchor 510
may include multiple joints that may be move in relation
to each other. The anchor may be a telescopic rod.
[0372] The cable50 may be attached to or may be
threadedthrough anchor 510 by any mean- by a ring, by
a fastening element, the cable may pass through one or
more apertures of anchor, and the like.

[0373] Figure 37 also illustrates pool cleaning robot 20
as including wheels 13 and 14 - although any interfacing
element may be used with or without tracks that can be
observed in Figure 37.

[0374] Figure 37 further shows third interfacing ele-
ments such as set of rolling rods 530 that cover a central
area of the bottom of the pool cleaning robot 20. The rods
may be static or may rotate about their axis. Figure 37
illustrates nine rods although any number of rods may
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be provided. The rods may differ from each other or may
be equal to each other. The rods may be small enough
such as not to contact external surface 40 when pool
cleaning robot 20 moves along the external surface 40.

Cleaning the pool cleaning robot filter

[0375] Figure 38 illustrates a pool cleaning robot 20
and a filter cleaning unit 610 of the docking station ac-
cording to at least one embodiment of the invention.
[0376] Poolcleaningrobot 20 is illustrated as including
filtering unit 618 and opening 612. During a filter cleaning
process,a part of a cleaning unit 610 (such as a pop-up
sprinkler620) may enter through the opening 612 into the
filtering unit 618.

[0377] The pop-up sprinkler 620 may have a cross sec-
tion that is smaller than the opening 612 thereby the pop-
up sprinkler may, even when passing through the open-
ing 612, may not seal the opening 612 and may leave a
space for fluid and/or debris to exit the pool cleaning robot
through the opening 612 during the cleaning process.
The cross section ofthe pop-up sprinkler and/or the open-
ing may have any shape and/or size. The cross section
of the pop-up sprinkler may have the same shape or may
differ from each other by shape.

[0378] The pop-up sprinkler 620 may include a valve
613. The valve 613 may be a ball valve that creates in-
termittent water jet spray thrusts to improve and create
powerful streams of internal nozzle spraying to remove
stubborn dirt or debris attached. Multiple nozzles or open-
ings may be employed with varying nozzle diameter ap-
ertures along the pop up sprinkler rod. This is especially
important in initial cleaning cycles when season starts
and the dirt from the previous bathing season clings hard
onto the filter surfaces.

[0379] Theadditionalliquid container containing clean-
ing fluid such as, for examplean anti-calc substance may
be used to mix this said liquid with the spraying water
(see rectangular box on the left of "612")

[0380] Electrical and water inlets see ontheright"630".
[0381] The pop-up sprinkler 620 may be rotated about
an axis or not.

[0382] The pop-up sprinkler 620 may be made of a
rigid material or of a softer material such as soft rubber
that will inflate into the interior space of the filter or as
stated above, expand/contract telescopically. The proc-
ess will be preferably mechanical but may be subject to
an electrical/electronic control.

[0383] Itisnotedthatthe pop-up sprinkler 620is merely
a non-limiting example of a cleaning element. Other
cleaning elements may include, for example, elastic
and/or non-elastic cleaning elements, cleaning elements
thatinclude a hollow tube or a hollow bag with a fluid inlet
and a fluid outlet, pop-up cleaning elements that are not
rods, telescopic cleaning elements, cleaning elements
that do not pop-up, and the like.

[0384] The operation of the pop-up sprinkler is as fol-
lows: as the filter becomes clogged during normal cycle
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time in-pool operation while the pool cleaning robot is
submerged, the pool cleaner records the level of clogging
and will classify it to anything between severely clogged
to containing some minor dirt. This will becommunicated
to the controller of the docking station to determine a
cleaning process that may fit the state of the filtering unit.
The sensing of the state of the filtering unitmay be sensed
by monitoring the power consumed by the pump motor
(cleaner filtering unit results in lower power consump-
tion), the rotational speed of the impeller (a cleaner fil-
tering unit results in faster revolutions of the impeller), by
a pressure sensor (a cleaner filtering unit results in lower
pressure levels within the pool cleaning robot),inspecting
the filtering unitwith a sensor, and the like. The said sens-
ing may be performed externally to the pool while, for
example, in the docking station by means of an image
sensor for imaging the filtering unit.

[0385] It should be noted the pool cleaning robot 20
may communicate (directly or indirectly) with any one of
the docking stations 100 that have any cleaning element
(even those that do not includes pop-up sprinkler 620)
so that the docking station 100 will determine (select
and/or calculate) a cleaning process and then apply a
cleaning process that is fitted to state of the pool cleaning
robot 20 - especially to the cleanliness of the filtering unit.
[0386] The determining of the cleaning process may
be performed by another device (such as external con-
troller or any computerized system) and/or by the pool
cleaning robot 20 itself.

[0387] The determining of the cleaning process may
include determining one or more cleaning parameters
such as a duration of the cleaning process, durations of
different phases in the cleaning process (for example du-
ration of fluid pulses), the composition of a cleaning fluid
(more or less anti-calc materials, more or less PH, and
the like), which cleaning elements to use (for example
using a brush or not, the number of cleaning elements
to be used, and the like.

[0388] Figure 45 illustrates pool cleaning robot 20 and
a cleaning element such as an apertured bag 640 ac-
cording to at least one embodiment of the invention.
[0389] The flow of water 691 and/or cleaning fluid
through the aperture bag 640 may erect the aperture bag
and cause jets of the water and/or cleaning fluid 691 to
exit the aperture bag through apertures and clean the
interior of filtering unit 618.

[0390] Multiple nozzles or openings may be employed
with varying nozzle or apertures diameters along the ap-
ertured bag.

[0391] Debris and/or used water and/or cleaning fluid
may exit the pool cleaning robot via opening 612 (see
arrow 692).

[0392] Figure 45 also shows wheels 13 and 14 of the
pool cleaning robot and a valve 614 of the pool cleaning
robot that is at an open position.

[0393] Figure 46A illustrates pool cleaning robot 20, a
cleaning element such as an aperture bag 640 and an
additional cleaning element such as brush 650 according
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to at least one embodiment of the invention.

[0394] The brush 650 can assist the cleaning of the
filtering unit 618 by contacting the filtering unit 618 or by
being positioned at the proximity to the filtering unit 618
thereby contacting (and thus removing) debris stuck in
the filtering unit 618. The brush 650 may be elevated
and/or rotated by manipulator 652.

[0395] Debris and/or used water and/or cleaning fluid
may exit the pool cleaning robot via opening 612 (see
arrow 692).

[0396] Figure 46A also shows wheels 13 and 14 of the
pool cleaning robot and a valve 614 of the pool cleaning
robot that is at an open position.

[0397] FIG. 46B illustrates a pool cleaning robot 20, a
cleaning element 610 and sensor 657 according to at
least one embodiment of the invention;

[0398] The sensor 657 does not belong to the pool
cleaning robot and may belong to the docking station
100. The sensor 657 may sense the cleanliness of the
filtering unit (for example by imaging parts of the filtering
unit) and send information to a controller (such as con-
troller 102) for determining parameters of the cleaning
process. Sensor 657 may be moved within the filtering
unit by manipulator 658.

[0399] Where more than one filtering unit is in place in
a pool cleaner, for example, a second filter (not shown)
with a second opening inlet, there could be provided a
second or morecleaning unit 610 (not shown) such as a
pop-up sprinkler 620 or aperture bags 640

[0400] It has been found that forcing the water to exit
the pool cleaning robot during an exit process from the
pool may speed up the exit process and may reduce a
load imposed, during the exit process, on the pool clean-
ing robot and/or a docking station that may participate in
the exit process.

[0401] Additionally or alternatively, the load may be re-
duced by allowing the pool cleaning robot to depart from
the sidewall of the pool.Instead of trying to rotate the pool
cleaning robot from a vertical position (when climbing a
vertical sidewall of the pool) the pool cleaning robot is
allowed to depart from the sidewall of the pool and start
the exit process while being non-vertical. This reduces
the force that is required to apply when the pool cleaning
robot exits the pool.

[0402] When the pool cleaning robot cleans the pool
an impeller of the pool cleaning robot is rotated at a first
direction thereby causing the water to enter through a
first opening, (optionally pass through a unidirectional
valve), pass through the filtering unit (to be cleaned) and
then exit through a second opening.

[0403] The pool cleaning robot may force the water
(inside the pool cleaning robot) to exit the pool cleaning
robot by reversing the direction of rotation of the impeller.
Accordingly, the impeller will be rotated at a second di-
rection (opposite or counter to the first direction).
[0404] Rotating the impeller at the second direction
may cause the water within the pool cleaning robot to
exit through the first opening - in case where the water



41 EP 3 228 785 A1 42

can exit from the first opening. For example - when there
is no unidirectional valve that prevents the passage of
the water from the filtering unit to the first opening.
[0405] Rotating the impeller at the first direction may
cause the water to exit through one or more other open-
ings such as a third opening and/or a fourth opening and
the like.

[0406] The water may exit the pool cleaning robot as
a water jet or in any other manner.

[0407] Figures 29 and 30 illustrate jets of water 501
that exit from the pool cleaning robot from one or more
openings (not shown). A non-limiting example of open-
ings through which jets of water may exit are illustrated
in US patent application serial number 2014/0230168
which is incorporated herein by reference in its entirety.
[0408] Figures 32 and 33 illustrate a rear door 27 that
once opened allows the water to exit the pool cleaning
robot through the rear door.

[0409] The openings may be formed in any part of the
pool cleaning robot, may be of any shape and/or size.Es-
pecially, an opening through which water may exit may
be positioned at the bottom of the housing, at the top of
the housing and/or at any sidewall of the housing.
[0410] Any opening through which the water may exit
may be continuously opened, may be opened only under
certain circumstances (for example opened when the
pool cleaning robot is at least partially outside the water,
when the pool cleaning robot is at certain angle in relation
to the horizon, and the like), may be closed while the pool
cleaning robot is submerged and cleans the pool, and
the like.

[0411] Eachopening may be covered by acoverand/or
seal and/or a door for closing the opening.

[0412] Figure 50 illustrates method 5000 that may in-
clude step 5010 of moving the pool cleaning robot at a
path that leads outside the pool, and step 5020 of forcing,
during at least a part of the moving of the pool cleaning
robot, water to exit the pool cleaning robot by rotating an
impeller of the pool cleaning robot.

[0413] Step 5010 may include climbing, by the pool
cleaning robot, on a sidewall of a pool while rotating the
impeller at a first direction; wherein the climbing is fol-
lowed by stopping, by the pool cleaning robot, the climb-
ing on the sidewall of the pool and disengaging from the
sidewall of the pool.

[0414] In the foregoing specification, the invention has
been described with reference to specific examples of at
least one embodiment of the invention. It will, however,
be evident that various modifications and changes may
be made therein without departing from the broader spirit
and scope of the invention as set forth in the appended
claims.

[0415] Moreover, the terms "front, " "back, " "top, "
"bottom, " "over, " "under " and the like in the description
andinthe claims, if any, are used for descriptive purposes
and not necessarily for describing permanent relative po-
sitions. It is understood that the terms so used are inter-
changeable under appropriate circumstances such that
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the at least one embodiment of the invention described
herein are, for example, capable of operation in other
orientations than those illustrated or otherwise described
herein.

[0416] Those skilled in the art will recognize that the
boundaries between logic blocks are merely illustrative
and that alternative at least one embodiment may merge
logic blocks or circuit elements or impose an alternate
decomposition of functionality upon various logic blocks
or circuit elements. Thus, it is to be understood that the
architectures depicted herein are merely exemplary, and
thatin fact many other architectures can be implemented
which achieve the same functionality.

[0417] Anyarrangementof components to achieve the
same functionality is effectively "associated" such that
the desired functionality is achieved. Hence, any two
components herein combined to achieve a particular
functionality can be seen as "associated with" each other
such that the desired functionality is achieved, irrespec-
tive of architectures or intermedial components. Like-
wise, any two components so associated can also be
viewed as being "operably connected," or "operably cou-
pled," to each other to achieve the desired functionality.
[0418] Furthermore, those skilled in the art will recog-
nize that boundaries between the above described op-
erations merely illustrative. The multiple operations may
be combined into a single operation, a single operation
may be distributed in additional operations and opera-
tions may be executed at least partially overlapping in
time. Moreover, alternative at least one embodiment may
include multiple instances of a particular operation, and
the order of operations may be altered in various other
embodiments.

[0419] Also for example, in one embodiment, the illus-
trated examples may be implemented as circuitry located
on a single integrated circuit or within a same device.
Alternatively, the examples may be implemented as any
number of separate integrated circuits or separate de-
vices interconnected with each other in a suitable man-
ner.

[0420] Also for example, the examples, or portions
thereof, may implemented as soft or code representa-
tions of physical circuitry or of logical representations
convertible into physical circuitry, such as in a hardware
description language of any appropriate type.

[0421] Also, the invention is not limited to physical de-
vices or units implemented in non-programmable hard-
ware but can also be applied in programmable devices
or units able to perform the desired device functions by
operating in accordance with suitable program code,
such as mainframes, minicomputers, servers, worksta-
tions, personal computers, notepads, personal digital as-
sistants, electronic games, automotive and other embed-
ded systems, cell phones and various other wireless de-
vices, commonly denoted in this application as ‘computer
systems’.

[0422] However, other modifications, variations and al-
ternatives are also possible. The specifications and draw-
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ings are, accordingly, to be regarded in an illustrative
rather than in a restrictive sense.

[0423] In the claims, any reference signs placed be-
tween parentheses shall not be construed as limiting the
claim. The word 'comprising’ does not exclude the pres-
ence of other elements or steps then those listed in a
claim. Furthermore, the terms "a" or "an," as used herein,
are defined as one as or more than one. Also, the use of
introductory phrases such as "at least one " and "one or
more "in the claims should not be construed to imply that
the introduction of another claim element by the indefinite
articles "a " or "an " limits any particular claim containing
such introduced claim element to inventions containing
only one such element, even when the same claim in-
cludes the introductory phrases "one ormore " or "at least
one " and indefinite articles such as "a" or "an." The
same holds true for the use of definite articles. Unless
stated otherwise, terms such as "first" and "second" are
used to arbitrarily distinguish between the elements such
terms describe. Thus, these terms are not necessarily
intended to indicate temporal or other prioritization of
such elements the mere fact that certain measures are
recited in mutually different claims does not indicate that
a combination of these measures cannot be used to ad-
vantage.

[0424] Anysystem, apparatus or device referred to this
patent application includes at least one hardware com-
ponent.

[0425] While certain features of the invention have
been illustrated and described herein, many modifica-
tions, substitutions, changes, and equivalents will now
occur to those of ordinary skill in the art. It is, therefore,
to be understood that the appended claims are intended
to cover all such modifications and changes as fall within
the true spirit of the invention.

Claims

1. A system for cleaning a pool cleaning robot, the sys-
tem comprises a controller, acommunication system
and a cleaning unit; wherein the communication sys-
tem is configured to receive information about a
cleanliness of a filtering unit of the pool cleaning ro-
bot; wherein the controller is configured to deter-
mine, based on the cleanliness of the filtering unit,
acleaning process to be applied on the pool cleaning
process by the system; and wherein the cleaning
unit is configured to apply the cleaning process on
the pool cleaning unit.

2. The system according to claim 1 wherein the con-
troller is configured to determine at least one param-
eter out of (a) a duration of the cleaning process, (b)
a duration of one or more phases of the cleaning
process, (c) a cleaning material to be used during
the cleaning process, and (d) one or more cleaning
materials to be used during one or more phases of
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44
the cleaning process.

The system according to claim 1 wherein the clean-
ing unit comprises a cleaning element that is config-
ured, once positioned within a space surrounded by
the filtering unit of the pool cleaning robot, to direct
fluid towards an interior of the filtering unit.

The system according to claim 3 wherein the clean-
ing element is anozzled pop-up water jets thrusting
sprinkler.

The system according to claim 3 wherein the clean-
ing element water jets thrusting power isaugment-
edusing a valve.

The system according to claim 3 wherein the clean-
ing element is an apertured bag.

The system according to claim 3 wherein the clean-
ing unit comprises a cleaning element manipulator
for determining a spatial relationship between the
cleaning element and the filtering unit.

The system according to claim 3 wherein the clean-
ing element is rigid.

The system according to claim 3 wherein the clean-
ing element is elastic.

The system according to claim 3 wherein the clean-
ing unit comprises an additional cleaning element
for contacting the interior of the filtering unit during
the cleaning process.

The system according to claim 3 wherein the clean-
ing unit comprises an additional cleaning element
for contacting, during the cleaning process, debris
that extend from the interior of the filtering unit with-
out contacting the filtering unit.

The system according to claim 3 wherein the clean-
ing element, once inserted through a first opening of
the pool cleaning robot into a space surrounded by
the filtering unit of the pool cleaning robot, blocks
only a part of the first opening.

The system according to claim 1 comprising a sensor
that is configured to sense a cleanliness of afiltering
unit of the pool cleaning robot, once positioned within
a space surrounded by the filtering unit of the pool
cleaning robot.

A method for cleaning a pool cleaning robot, the
method comprises determining by a docking station
a cleaning process that is fitted to a cleanliness of a
filtering unit of pool cleaning robot; and applying the
cleaning process.
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The method according to claim 14 comprising deter-
mining at least one parameter out of (a) a duration
of the cleaning process, (b) a duration of one or more
phases of the cleaning process, (c) a cleaning ma-
terial to be used during the cleaning process, and
(d) one or more cleaning materials to be used during
one or more phases of the cleaning process.

The method according to claim 14 comprising sens-
ing, by a sensor of the pool cleaning robot the clean-
liness of the filtering unit while submerged in water.

The method according to claim 16 wherein the sen-
sor is selected out of (a) a power sensor for moni-
toring power consumed by a pump motor of the pool
cleaning unit; (b) an image sensor for imaging the
filtering unit, (c) a rotation sensor for sensing a rota-
tional speed of an impeller of the pool cleaning unit;
(d) a pressure sensor for sensing a pressure level
within the pool cleaning robot.
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