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Description

BACKGROUND

[0001] There is a growing need to reduce the human
intervention in cleaning pools. It is well known that pool
cleaners or pool robots usually need to be immerged or
retrieved manually from or into a swimming pool. Retriev-
al may be performed by grabbing and pulling the electrical
or 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.
[0002] The intention of this invention is to improve on
the basic rule which govern the method of pool cleaner
handling by introducing an almost fully automatic and
autonomous pool cleaner which seldom needs any man-
ual intervention. FR 2 742 351 discloses a system for
extraction of a pool cleaning robot from a pool according
to the preamble of claim 1. US 3 676 884 discloses a
system of operation of a pool cleaner attached to a wind-
ing drum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] 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. 1A illustrates a pool cleaning robot according
to an embodiment of the invention;
FIG. 1B illustrates a pool cleaning robot according
to the invention;
FIG. 1C illustrates a pool cleaning robot according
to the invention;
FIG. 1D illustrates a pool cleaning robot according
to the invention;
FIG. 2A-2B illustrate an interfacing device according
to the invention;
FIG. 2C illustrates a portion of an interfacing device
according to ef the invention;
FIG. 3A illustrates a pool cleaning robot that after
location identification and navigation to moves on a
bottom of a pool towards an interfacing element;
FIG. 3B illustrates a first phase of an exit process in
which front tracks of a pool cleaning robot interface
with a pool sidewall interface of an interfacing device
while rear tracks of the pool cleaning robot are po-
sitioned on the bottom of the pool;
FIG. 3C illustrates a second phase of an exit process
in which a pool cleaning robot starts climbing a pool
sidewall interface of an interfacing device;
FIG. 3D illustrates a third phase of an exit process

in which front tracks of the pool cleaning robot inter-
face with and are parallel to an external surface in-
terface while rear tracks of the pool cleaning robot
interface with and are parallel to a pool sidewall in-
terface of an interfacing device;
FIG. 3E illustrates a fourth phase of an exit process
in which front tracks of the pool cleaning robot inter-
face with and are oriented in relation to an external
surface interface while rear tracks of the pool clean-
ing robot interface with and are oriented to a pool
sidewall interface of an interfacing device;
FIG. 3F illustrates a fifth phase of an exit process in
which front tracks of the pool cleaning robot partially
pass an external surface interface while rear tracks
of the pool cleaning robot interface with and are ori-
ented to a pool sidewall interface of an interfacing
device;
FIG. 3G illustrates a sixth phase of an exit process
in which the entire pool cleaning robot is out of the
pool;
FIG. 4A illustrates a system according to the inven-
tion;
FIG. 4B illustrates an automatic system that includes
crane for extracting a pool cleaning robot;
FIG. 4C illustrates a system according to the inven-
tion;
FIG. 5A illustrates a pool cleaning robot that moves
on a bottom of a pool towards a hook of a crane
according to;
FIG. 5B illustrates a first phase of an exit process
during which a pool cleaning robot that is positioned
on a bottom of a pool and is connected to a hook of
a crane ;
FIG. 5C illustrates a third phase of an exit process
during which a pool cleaning robot is extracted from
the pool by the crane;
FIG. 5D illustrates a fourth phase of an exit process
during which a pool cleaning robot is placed by the
crane on a base;
FIG. 6A illustrates an elevator for extracting a pool
cleaning robot;
FIG. 6B illustrates a head of elevator for extracting
a pool cleaning robots ;
FIG. 7A illustrates a first phase of an exit process
during which after location identification and naviga-
tion to a pool cleaning robot is positioned on a ramp
of an elevator that is positioned in proximity to a bot-
tom of a pool;
FIG. 7B illustrates a second phase of an exit process
during which a pool cleaning robot is positioned on
a ramp of an elevator that is positioned above the
pool edge ;
FIG. 7C illustrates a third phase of an exit process
during which a pool cleaning robot drives away from
a ramp of an elevator;
FIGs. 8A-8C illustrate an elevator and various por-
tions of the elevator;
FIG. 9 illustrates some portions of an elevator.
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[0004] 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.

SUMMARY

[0005] A system for extraction of a pool cleaning robot
from a pool and a corresponding extraction method, ac-
cording to the present invention, have the features of
claim 1 and 12.
[0006] According to a variant of the invention there may
be provided a system for extraction of a pool cleaning
robot from a pool, the system may include: a pool clean-
ing robot interface that is arranged to be coupled to a
pool cleaning robot during an exit process during which
the pool cleaning robot is extracted from the pool; and a
pool cleaning robot manipulator that is coupled to the
pool cleaning robot interface, wherein the pool cleaning
robot manipulator is arranged to move the pool cleaning
robot interface between a first and second portion;
wherein when the pool cleaning robot interface is at the
first position and is coupled to the pool cleaning robot,
the pool cleaning robot is within the pool; wherein when
the pool cleaning robot interface is at the second position
and is coupled to the pool cleaning robot, the pool clean-
ing robot is positioned outside the pool.
[0007] The pool cleaning robot manipulator and the
pool cleaning robot interface may be included in a crane.
[0008] The crane may include an arm that has an arm
end that is movable along a horizontal axis.
[0009] The system may include a pool cleaning robot
base; wherein the crane is arranged to position the pool
cleaning robot on the pool cleaning robot base.
[0010] The system may include a first contactless
charging element that is arranged to (a) be fed by the
electrical supply module and (b) generate an electromag-
netic field during at least one period during which a sec-
ond contactless charging element of the pool cleaning
robot is within a charging range from the first contactless
charging element, and wherein the electromagnetic field
charges the second contactless charging element.
[0011] The crane may be powered at least in part by
a pool circulation system that is arranged to circulate fluid
in the pool.
[0012] The crane may include a turbine that is arranged
to convert a flow of fluid supplied by the pool circulation
system to an electrical power.
[0013] The system may include a motor and a trans-
mission system, wherein the transmission system is ar-
ranged to couple the motor to a pulley of the crane and
to a wheels or tracks of a system drive system.
[0014] The pool cleaning robot manipulator may be an
elevator drive system.

[0015] The pool cleaning robot interface may be a sup-
porting element that is arranged to support the pool clean-
ing robot when the pool cleaning robot is positioned on
the supporting element.
[0016] The system may include a supporting element
manipulator for moving the supporting element between
a folded position and an unfolded position.
[0017] The elevator drive system may be powered at
least in part by a pool circulation system that is arranged
to circulate fluid in the pool.
[0018] The elevator drive system may include a turbine
that is arranged to convert a flow of fluid supplied by the
pool circulation system to an electrical power.
[0019] The system may include a washing device for
washing the pool cleaning robot, when the pool cleaning
robot is out of the pool.
[0020] The system may include a charging device for
charging the pool cleaning robot, when the pool cleaning
robot is out of the pool.
[0021] The system may include a filter exchanging de-
vice for exchanging a filter of the pool cleaning robot,
when the pool cleaning robot is out of the pool.
[0022] The pool cleaning robot manipulator may be
powered at least in part by a pool circulation system that
is arranged to circulate fluid in the pool.
[0023] The system may include a propulsion system
for moving the system in relation to the pool.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0024] In the following detailed description, numerous
specific details and variants are set forth in order to pro-
vide a thorough understanding of the invention. However,
it will be understood by those skilled in the art that the
present invention may be practiced without these specific
details. In other instances, well-known methods, proce-
dures, and components have not been described in detail
so as not to obscure the present invention.
[0025] 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.
[0026] 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.
[0027] Any reference in the specification to a system
should be applied mutatis mutandis to a method that can
be executed by the system.
[0028] Because the illustrated variants of the present

3 4 



EP 3 263 802 B1

4

5

10

15

20

25

30

35

40

45

50

55

invention may for the most part, be implemented using
electronic components and circuits known to those skilled
in the art, details will not be explained in any greater ex-
tent than that considered necessary as illustrated above,
for the understanding and appreciation of the underlying
concepts of the present invention and in order not to ob-
fuscate or distract from the teachings of the present in-
vention.
[0029] Any reference in the specification to a method
should be applied mutatis mutandis to a system capable
of executing the method.
[0030] There is provided a pool cleaning robot that can,
without human intervention, exit the pool, be cleaned,
can have its filter replaced, electrically charged and
resume to work. In this specification the terms "autono-
mous", "automatic", "independent" and "without human
intervention" are used in an interchangeable manner.
[0031] In the following text any reference to a move-
ment of the pool cleaning robot (or cleaning of) a bottom
of a pool may refer to a movement (or cleaning) of the
pool cleaning robot along any surface of the pool (includ-
ing a pool sidewall).

Autonomous pool cleaning robot

[0032] Pool cleaning robots are arranged to climb side-
walls of pools but are not arranged to exit the pools. When
progressing from climbing a sidewall to exiting a pool the
pool cleaning robot can fall back to the fluid of the pool.
Thus according to a variant of the invention there is pro-
vided a backup and securing mechanism for the pool
cleaning robot to not detach from the wall before it "set-
tles" on the designated scope.
[0033] The pool cleaning robot, may include conveyor
systems which includes joints which include wheels
and/or caterpillar or tracks. Wheel/caterpillar or track sys-
tem can be referred to as the central drive system and
is responsible for the driving, movement and rotation of
the robot around the pool and can be equivalent to the
propulsion system of known robots of Maytronics Ltd or
other vendors.
[0034] According to a variant of the invention to each
wheel of caterpillar or track of central driving system there
may be connected a pair of auxiliary forward and/or rear
arms which are pivotally attached to the main body or to
the drive system’s one or more sub-systems of the joints
wheels and/or unique caterpillars or tracks which are
used to enter and exit the water and which form an aux-
iliary drive system.
[0035] It can be seen that two auxiliary drive systems
can turn around (all 360 degrees) around the axis that
connects them to the central drive wheels. The central
drive wheels, propelling the robot in the water will also
help the entrance / exit facility dedicated but given the
high friction, portability out of the water (by the pool or
on pool deck) will be using the unique propulsion sub-
system which is constructed of resistant materials with
higher coefficients of friction and wear .

[0036] In other configurations, the tracks have hook
type threads and / or internal metal parts that can be
molded in (or otherwise included in) the auxiliary drive
system. The wheels can include embedded metals that
can be included into the rigid plastic. The wheels can
also be made of high friction coefficient rubber that in-
cludes the metal parts.
[0037] According to a variant of the invention there is
provided a pool cleaning robot that can autonomously
exit a pool.
[0038] Figure 1A illustrates a pool cleaning robot 10
according to the invention. Figure 1B is a block diagram
of a pool cleaning robot 10 according to the invention.
[0039] The pool cleaning robot 10 includes a housing
20 and a drive system 30 that is arranged to move the
pool cleaning robot 10 in relation to an environment of
the pool cleaning robot. The environment includes a pool
surface and an exterior surface.
[0040] Referring to figure 1B the drive system 30 may
include a drive motor system 40, a group 50 of interfacing
modules, a transmission system 60 and an interface ma-
nipulator 70. The pool cleaning robot 10 also includes
controller 110, filtering path 112 (including an inlet, an
outlet, a filter, an impeller, a pump motor and the like),
and power source 114 (battery, turbine, generator and/or
power input such as a port or a wireless charging element
114’ (not shown), a power cable (shown on cable drum
reel in Fig.4C) and the like).
[0041] The controller 110 may control the operation of
the components of the pool cleaning robot. It can, for
example, trigger an exit of the pool cleaning robot from
the pool if sensing that a filtering unit is clogged, the bat-
tery is empty, and/or if a time for performing an exit proc-
ess arrived.
[0042] Figure 1A also illustrates a fastening element
such as ring 120 for fastening the pool cleaning robot to
an elevating unit that is arranged to elevate the pool
cleaning robot outside the pool. The ring 120 may have
other shapes such as a handle. It may be a mechanical
element and/or a magnet.
[0043] The drive motor system 40 may include one or
more drive motors. The drive motors may be electrical
motors, hydraulic motors, or any type of motors that gen-
erate a mechanical movement that is harnessed from
moving the pool cleaning robot 10.
[0044] The transmission system 60 is arranged to cou-
ple the drive motor system 40 to the group 50 of inter-
facing modules. The transmission system 60 may com-
prise joints, wheels, gears, chains, strings, tracks or any
other components that can convert the mechanical
movement generated by the drive motor system 40 to a
movement of the interfacing elements of the group. It is
noted that the transmission system may use contact
based power transmission (for example meshed gears)
and, additionally or alternatively contactless based pow-
er transmission (for example magnet based contactless
power transmission).Stepper or servo motors may be
used coupled with, for example, a clutch mechanism for
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fine tuning track movements or arms rotations.
[0045] The interfacing modules of the group 50 are ar-
ranged to interface between the pool cleaning robot and
the environment of the pool cleaning robot. Non-limiting
examples of interfacing modules include wheels, tracks
(caterpillars), mechanical arms and the like.
[0046] The interface manipulator 70 is arranged to
change a spatial relationship between (a) the housing
and (b) a selected interfacing module of the group, during
an exit process during which the pool cleaning robot exits
the pool. Figures 1A and 3A-3G illustrate a change of
spatial relationship that is achieved by rotation but other
movements between the housing and the selected inter-
facing module can be used - including linear movements
or other non-rotational movements.
[0047] For simplicity of explanation it is assumed (and
figure 1B shows) that the pool cleaning robot has four
interfacing modules 51, 52, 53, 54. Assuming that the
pool cleaning robot has a front end and a rear end then
the four interfacing modules include a right rear interfac-
ing module 53, a left rear interfacing module 54, a right
front interfacing module 51 and left front interfacing mod-
ule 52.
[0048] It is noted that the interfacing module may differ
by size, shape and type. For example one or more inter-
facing modules may be a track while yet at least one
other interfacing module may be wheel.
[0049] It is further noted that the number of interfacing
modules may exceed four, may be between one and
three.
[0050] It is further noted that the interfacing module
may be arranged in a symmetrical or non-symmetrical
manner in relation to the housing. The number of inter-
facing modules per each side of the housing may be the
same or may differ from one side to another.
[0051] Figures 1A and 3A-3G illustrate a pool cleaning
robot that has four interfacing modules 51-54 that are
tracks. It is noted that additional and/or other interfacing
modules can be included in the pool cleaning robot. For
example - the front wheels may rotate while the rear
tracks may be fixed. This may be achieved by electronic
means that are controlled by a controller that encom-
passes a gyroscope and/or other tilt sensor that keeps
the cleaning robot aligned. In addition, the movement
illustrated in Fig 3B and 3C shows a front arm rotation
with - even though the rear tracks might be endlessly
moving - and the rear arms may be fixed and non- rotat-
ing.
[0052] Figures 1B illustrates that the drive system 30
has main portion 80 and an auxiliary portion 90. The main
portion 80 is arranged to move the pool cleaning robot
in relation to a bottom of the pool during cleaning oper-
ations wherein the auxiliary portion 90 is arranged to
move the pool cleaning robot during the exit process and
during an entrance process.
[0053] It is noted that the auxiliary portion 90 may be
used only during exit and/or entrance processes of the
pool cleaning robot 10 (from and in the pool). Alterna-

tively, the auxiliary portion 90 may also be used during
cleaning operations and movements that are not part of
the exit and/or entrance processes of the pool cleaning
robot 10.
[0054] When not used one or more interface modules
of the auxiliary may be positioned in a position in which
they fully contact, only partially contact or do not contact
the surface (such as a bottom of the pool) on which the
pool cleaning robot moves. For example, interfacing
modules 53 and 54 may be positioned in an elevated
state in which they do not contact or only partially contact
the bottom of the pool when the pool cleaning robot con-
tacts that bottom.
[0055] The main portion 80 and the auxiliary portion
90 may share one or more components or may each
have only their own (not shared) distinct components.
[0056] For example, both main portion 80 and auxiliary
portion 90 may share the drive motor system 40 although
each of these portions (80 and 90) may have its separate
engines.
[0057] In figure 1B the main portion 80 is shown as
including front engine 40(1) of drive motor system 40,
right front interfacing module 51, left front interfacing
module 52 and a first portion 60(1) of the transmission
system 60.
[0058] Assuming that the interfacing modules are
tracks then right front interfacing module 51 and left front
interfacing module 52 may form a first sub-group of tracks
50(1).
[0059] The auxiliary portion 90 is shown as including
rear engine 40(2) of drive motor system 40, right rear
interfacing module 53, left rear interfacing module 54 and
a second portion 60(2) of the transmission system 60.
[0060] Assuming that the interfacing modules are
tracks then right rear interfacing module 51 and left rear
interfacing module 52 may form a second sub-group of
tracks 50(2).
[0061] Referring to figures 1A and 3A-3G, each one of
interfacing modules 51- 54 is mounted on a pair of wheels
(41(1) and 41(2)), (42(1) and 42(2)), (43(1) and 43(2))
and (44(1) and 44(2)) respectively and is rotated by at
least one of the wheels of each pair of wheels.
[0062] These pairs of wheels (41(1) and 41(2)), (42(1)
and 42(2)), (43(1) and 43(2)) and (44(1) and 44(2)) are
part of the transmission system 40.
[0063] The wheels of each pair of wheels differ from
each other by size (for example-wheels 41(1) - 44(1) are
bigger than wheels 41(2) - 44(2)) but the wheels of each
pair may be of the same size.
[0064] In figures 1A and 3A-3G interfacing module 51
and wheels 41(1) and 41(2) positioned between (a) a
sidewall of the housing 20 and (b) interfacing module 53
and wheels 53(1) and 53(2). It is noted that both inter-
facing modules 51 and 53 may be positioned in different
manners in relation to each other. For example - both
may be positioned at the same imaginary plane.
[0065] In figures 1A and 3A-3G interfacing module 52
and wheels 42(1) and 42(2) are positioned between (a)
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a sidewall of the housing 20 and (b) interfacing module
54 and wheels 44(1) and 44(2). It is noted that both in-
terfacing modules 51 and 53 may be positioned in differ-
ent manners in relation to each other. For example - both
may be positioned at the same imaginary plane.
[0066] Figure 1A and 3A illustrate the interfacing mod-
ules 51-54 in a folded position while figures 3B-3F illus-
trate the interfacing modules 51-54 in a non-folded posi-
tion.
[0067] When positioned in a folded positon an overlap
between an interfacing module and at least one of a hous-
ing 20 or another interfacing module is smaller than the
corresponding overlap when in a non-folded position.
[0068] In figures 1A and 3A all interfacing modules
51-54 are shown in a folded position in which they do not
extend (or only slightly extend) outside housing 20.
[0069] In figures 3B-3F all interfacing modules 51-54
are shown in a non-folded position in which they extend
(substantially) outside housing 20.
[0070] It is noted that although figures 1A and 3A-3G
illustrate that all interfacing modules 51-54 change their
position during an exit process this is not necessarily so
and only some (or even none) of the interfacing elements
may change their position. The change in positon can be
an outcome of a rotation, a linear movement, a non-linear
movement or a combination thereof.
[0071] Figures 1A and 3A-3G illustrate each track as
having external protuberances such as fins 51’-54’ that
may be shaped and sized to mesh and/or be attached to
attached to corresponding protuberances (and/or voids)
formed in an interfacing device over which the pool clean-
ing robot climbs during the exit process.
[0072] Figure 1C illustrates a pool cleaning robot 10
that includes interfacing modules that include add on at-
tachment or molded - in elements such as ferromagnetic
elements 130 for attaching the pool cleaning robot to an
interface device that has corresponding magnets (of re-
verse polarity) or ferromagnetic elements.
[0073] Figures 3A-3G illustrate an exit process of a ro-
bot according to a variant of the invention. The exit proc-
ess may be reversed during an entrance process in which
the pool cleaning robot enters the pool. In this case fig-
ures 3A-3G illustrate (in a reverse order) an entrance
process of a robot. It is noted that the entrance process
may differ from the exit process. For example, the pool
cleaning robot may just drive into the pool and enter the
pool without contacting the pool sidewall interfacing ele-
ment.
[0074] During the exit process the front tracks of the
pool cleaning robot perform a clockwise rotation from be-
ing horizontal (parallel to the pool bottom) to be vertical
(parallel to the pool sidewall interface) and then perform
a counterclockwise rotation from being vertical to being
horizontal (parallel to the exterior surface interface). The
rear tracks follow the path of the front tracks with a certain
delay.
[0075] FIG. 3A illustrates a pool cleaning robot 10 that
moves on a bottom 320 of a pool 300 towards an inter-

facing device 200 according to a variant of the invention.
The pool cleaning robot may navigate towards the inter-
facing device using any navigation method including bea-
con based navigation. It is noted that interfacing device
200 may include a water sealed embedded battery op-
erated two way communications relay device comprising
a PCB with aerial/antenna and Bluetooth component that
may enable two-way communications between the sub-
merged cleaning robot and an external docking station
and/or a portable device.
[0076] FIG. 3B illustrates a first phase of an exit proc-
ess in which front tracks 51 and 52 of pool cleaning robot
10 interface with a pool sidewall interface 220 of inter-
facing device 200 while a rear tracks 53 and 54 of the
pool cleaning robot 10 is positioned on the bottom 320
of the pool according to a variant of the invention. At the
end of the first phase the pool cleaning robot did not start
climbing but is ready for climbing.
[0077] The upper part of front tracks 51 and 53 contact
the pool sidewall interface 220 while the lower part of
front tracks does not contact the pool sidewall interface
220. Rear tracks 53 and 54 are placed on the bottom 320
of the pool 300. The pool sidewall interface 220 may have
a smooth inner surface 221 or a non-smooth surface.
[0078] FIG. 3C illustrates a second phase of an exit
process in which a pool cleaning robot 10 starts climbing
a pool sidewall interface of an interfacing device accord-
ing to a variant of the invention.
[0079] In figure 3C the front of the pool cleaning robot
is slightly elevated.
[0080] Front tracks 51 and 52 contact (and are parallel
to) the pool sidewall interface 220. Rear tracks are placed
on the bottom 320 of the pool 300.
[0081] FIG. 3D illustrates a third phase of an exit proc-
ess in which front tracks 51 and 52 of the pool cleaning
robot 10 interface with and are parallel to an external
surface interface 210 of interfacing device 200. Rear
tracks 53 and 54 interfaces with and are parallel to pool
sidewall interface 220 according to a variant of the inven-
tion.
[0082] It is noted that if the bottom of the pool and the
exterior surface are spaced enough from each other then
there may be a phase (between the third and fourth phas-
es) in which both front and rear tracks interface with the
pool sidewall interface (and both may be parallel to each
other).
[0083] FIG. 3E illustrates a fourth phase of an exit proc-
ess in which front tracks 51 and 52 of the pool cleaning
robot interface with and are oriented in relation to an ex-
ternal surface interface 210 while rear tracks 53 and 54
of the pool cleaning robot interface with and are oriented
to a pool sidewall interface 220 of an interfacing device
according to a variant of the invention.
[0084] FIG. 3F illustrates a fifth phase of an exit proc-
ess in which front tracks 51 and 52 of the pool cleaning
robot 10 partially pass an external surface interface 210
while rear tracks 53 and 54 of the pool cleaning robot 10
interface with and are oriented to a pool sidewall interface

9 10 



EP 3 263 802 B1

7

5

10

15

20

25

30

35

40

45

50

55

220 of an interfacing device 200 ;
[0085] FIG. 3G illustrates a sixth phase of an exit proc-
ess in which the entire pool cleaning robot 10 is out of
the pool. When entering the pool the order of phases may
be reversed.

Interfacing device

[0086] Figures 2A-2C illustrate an interfacing device
200 according to the invention.
[0087] Interfacing device 200 may include pool side-
wall interface 220 and an external surface interface 210
that may be oriented to each other (for example by ninety
degrees).
[0088] At least one (or none) of the external surface
interface 210 and the pool sidewall interface 220 may
include magnets such as magnets 224 of pool sidewall
interface 220.
[0089] At least one (or none) of the external surface
interface 210 and the pool sidewall interface 220 may
include (at its internal side) attachment elements such
as adhesive elements (such as a double sided adhesive
tape), screws, vacuum nipples or suction cups 222 for
connecting the interfacing device 200 to the side wall of
the pool and to the external surface.
[0090] It is noted that although figures 2A-2C illustrates
the interfacing device as including two non-flat sheets
that other interfacing elements may be used. For exam-
ple, at least one of the external surface interface and the
pool sidewall interface may be made of a group of ele-
ments (such as ribs) that are connected to each other (in
a detachable or non-detachable manner).
[0091] The pool sidewall interface 220 of different
lengths may be provided in order to allow it to fit to pools
of different depths or to provide different penetration lev-
els to the fluid in the pool (at least 10 cm and even till the
bottom of the pool). Alternatively, the pool sidewall inter-
face 220 may include multiple portions that can be con-
nected to each other in order to provide a pool sidewall
interface of different lengths (see, for example figure 2B).
[0092] At least one (or none) of the external surface
interface 210 and the pool sidewall interface 220 may
include a non-flat surface for interfacing with the pool
cleaning robot during the exit process.
[0093] Figures 2A-2C illustrate the external surface in-
terface 210 as having fins 211 that extend upwards and
away from the pool. Figures 2B-2C illustrate the pool
sidewall interface 220 as having fins 223 that extend up-
wards (while being not normal to the pool sidewall inter-
face 220). These fins may be integrated onto a slat strip
that extend the entire width of the sidewall interface. The
fins and/or the slats can be replaced by any other sized
and shaped protuberances. The length of the external
surface interface and/or the pool sidewall interface may
be adjusted by the addition or retraction of finned slats.
Additionally or alternatively one or more of the external
surface interface 210 and the pool sidewall interface 220
may include only depressions and/or a combination of

depressions and protuberances. These figures also
show that an edge of interfacing device - formed between
the external surface interface 210 and the pool sidewall
interface there may be a roller 230 - that may rotate about
its axis and may ease the exit process of the cleaning
robot. The roller 230 may be fastened to other parts of
the interfacing device by rings and/or friction bearings or
any other manner. The roller may have a cylindrical
shape. There may be more than one roller. The roller
may be smooth or may have a non-smooth surface. The
roller 230 may assist in the contact with the bottom ex-
ternal surface "underbelly" of the pool cleaner (not
shown) in order to reduce friction and enable a smooth
and rolled exit/entry of the pool cleaner.
[0094] The shape and size of any depressions and pro-
tuberances may match the shape and size of depres-
sions and protuberances of the interfacing modules.

System for extracting a pool cleaning robot

[0095] Figures 4A illustrates system 390 for extraction
of a pool cleaning robot from a pool, according to an
embodiment of the invention.
[0096] System 390 includes a pool cleaning robot in-
terface 392 that is arranged to be coupled to a pool clean-
ing robot during an exit process during which the pool
cleaning robot is extracted from the pool.
[0097] System 390 also includes a pool cleaning robot
manipulator 394 that is coupled to the pool cleaning robot
interface, wherein the pool cleaning robot manipulator is
arranged to move the pool cleaning robot interface be-
tween a first and second positions. For example - the
pool cleaning robot interface may be hook of figure 4B
or the ramp 510 of figure 6A and the pool cleaning robot
manipulator may be an element (or elements) that move
the hook (for example- other parks of the crane of figure
4B, the elevator of figure 6A).
[0098] When the pool cleaning robot interface 392 is
at the first position and is coupled to the pool cleaning
robot, the pool cleaning robot is within the pool (See, for
example, figure 5B).
[0099] When the pool cleaning robot interface 392 is
at the second position and is coupled to the pool cleaning
robot, the pool cleaning robot is positioned outside the
pool (See, for example, figures 5C and 5D).
[0100] According to variants of the invention system
390 may include one or more of the following modules:
communication module 395, filter cleaning module 391,
filter sanitizing module 393, propulsion module 396, pool
cleaning robot cleaner 397, pool cleaning robot charging
module 398, waste removal module 389 and power sup-
ply module 399. These modules may be spaced apart to
each other, proximate to each other, integrated together
and the like.
[0101] The communication module 395 may commu-
nicate (directly or indirectly) with the pool cleaning robot
- for example by sending beacons that may allow the pool
cleaning robot to perform beacon based navigation. In-
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direct communication may be executed by using inter-
mediate communication devices such as a buoy, a sub-
merged intermediate communication device, a partially
submerged intermediate communication device and the
like.
[0102] The communication module 395 may commu-
nicate (directly or indirectly) with another device - for ex-
ample a mobile device of a user. This may allow a user
to program the system 390, to receive status reports from
the system, and the like.
[0103] The communication module 395 can include ul-
trasonic transceivers or low frequency radio for commu-
nication with the pool cleaning robot.
[0104] The filter cleaning module 391 is arranged to
clean the filter. Module 393 may direct ultraviolet radia-
tion towards the filter and sanitize it even without remov-
ing the filter from the pool cleaning robot. The filter may
be removed and then cleaned. The removal may include
extracting the filter through the bottom of the pool clean-
ing robot, as illustrated in PCT patent application serial
number PCT/IL2013/051055 titled "AUTONOMOUS
POOL CLEANING ROBOT" .
[0105] Propulsion module 396 is arranged to move the
system from one location to the other.
[0106] Pool cleaning robot cleaner 397 is arranged to
clean the pool cleaning robot - at least its housing. The
cleaning can be done using jets of fluid. The fluid may
be provided by coupling to any internal or external pool
water circulation system and receiving a pressurized
stream of fluid.
[0107] Charging module 398 is arranged to electrically
charge the pool cleaning robot - either in a contactless
manner or using contact - connecting a power line or
cable to the pool cleaning robot.
[0108] Figure 5A illustrates a first contactless charging
element 450 that is positioned on base. The first contact-
less charging element 450 is arranged to (a) be fed by
an electrical supply module 451 and (b) generate an elec-
tromagnetic field during at least one period during which
a second contactless charging element of the pool clean-
ing robot is within a charging range from the first contact-
less charging element 450. The electromagnetic field
charges the second contactless charging element (de-
noted 114’ in figure 1B).

Crane

[0109] Figures 4B and 5A-5D illustrates the system as
being (or including) a crane 400.
[0110] Thus, the hook 412 and rope 416’ of the crane
act as pool cleaning robot interface and other parts of
the crane such as sheaves 414, telescopic arm 410, ver-
tical arm 418 and winding drum 416 form the pool clean-
ing robot manipulator. The telescopic arm 410 is ar-
ranged to move along a horizontal axis. It is noted that
the vertical arm 418 may also be a telescopic arm. It is
noted that any arrangement of arms is possible. For ex-
ample, the two arms may be replaced by a single arm

that is oriented in relation to the horizon by an angle that
differs from ninety degrees. Alternatively, there may be
more than two arms, one or both arms may differ from a
telescopic arm.
[0111] The entire crane may be lowered to be posi-
tioned close or at level with the base and built, for exam-
ple, onto the elevated structure to perform a pull-out of
the pool cleaner by means of the winding drum 416 acting
as winch that will roll-in the pool cleaner. This may be
achieved by means of an interfacing device 200 that may
be coupled or connected with the base 420 through wind-
ing drum 416. The pool cleaner may climb onto the side-
wall interface, attach and cling onto it and be drawn out
towards the base 420 to exit the pool. This may be
achieved by using interfacing modules group 50 or only
two tracks (not shown) or wheels equipped with suitably
adapted threads - see FIG. 1D that illustrated a cleaning
robot 10 with four wheels 171, 172, 173 and 174 - each
wheel (also referred to as a drive wheel) may include a
non-smooth exterior - it may include threads of other pro-
tuberances - that may be shaped to fit a non-smooth sur-
face of an interfacing device (such as interfacing device
200 of figures 2A-2C..
[0112] Figure 4B and 5A-5D illustrate a crane that is
movable (see for example, wheels 422). It can move the
pool cleaning robot towards an external docking station
444 (figure 5A). Various modules illustrated in figure 4A
can be located within the docking station 444 and/or in-
cluded within crane 400 or connected to crane 400 For
example, modules 399, 389, 398 and 397 may be includ-
ed in docking station 444. A non-limiting example of an
external docking station is illustrated in US patent appli-
cation serial number 61/992,247 titled "AUTONOMOUS
POOL CLEANING ROBOT WITH AN EXTERNAL
DOCKING STATION" .
[0113] The crane 400 has a base 420 for receiving the
pool cleaning robot after said pool cleaning robot was
lifted or exited from the pool. The base is illustrated as a
flat surface that is surrounded from three sides by an
elevated structure 430. Other bases may be used. For
example - the base may include at least one of the filter
cleaning module 391 and filter sanitizing module 393.
[0114] It is noted that the base 420 may not be included
in the crane 400. In this case the crane can position the
pool cleaning robot at the base. Additionally or alterna-
tively, the pool cleaning robot, after being extracted from
the pool can drive itself to the base 420. It is also noted
that the base 420 may be an area of the external surface.
[0115] The base 420 may include a mechanism for
conductive based charging (see for example element 450
of figure 5A) or connection based charging when the ro-
bot is at its docking station and/or on its base. The base
420 may receive electrical power from various optional
sources of power supply module 399 (or from a base
power supply module) such as a transformer connected
to mains AC supply (depicted in Fig. 5A) and/or recharge-
able batteries that are fed by solar panels.
[0116] If base 420 is separated from the crane then
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each one of base 420 and crane 400 may include at least
one out of modules 391-399.
[0117] At the end of the charging process and / or re-
placing the filter and / or when the user wants to start a
cleaning cycle, the pool cleaning robot can detect the
location of the entrance to the pool using a sensor and
the path to pass for entering the pool if the base and/or
the docking station are spaced apart from the pool.
[0118] Alternatively, if the user placed the base close
to the pool (for example, 3 meters from the pool’s edge)
the robot can - upon receiving communication from pool
cleaner to initiate pool cleaner exit procedures - be di-
rected and perform an approach to the pool edge using
by travelling on skids (denoted 770 in figure 5A) with
wheels stoppers (not shown) at the skids’ ends to prevent
base and/or crane from accidentally continuing the travel
and falling into the water. The skids and stopper may
also comprise a magnetic strip. Any element capable of
stopping the movement of the pool cleaning robot may
be used as a stopper.
[0119] The skids may be constructed from a foldable
strip roll (not shown) that is attached to the bottom of
base 420 and to the front wheels 422 in a manner that
the foldable skid strip will be automatically deployed/re-
tracted the moment the base 420 or crane 400 or docking
station 444 or system 470 are automatically set in either
a, respectively, forward or a backward travel motion to
or from the pool.
[0120] Power supply module 399 can include at least
one out of input port 443 and turbine 441 (rotated by fluid
provided from a pool fluid circulation system or from a
garden hose), and may include a battery 442’, a controller
(not shown), and the like.
[0121] According to an embodiment of the invention
the crane can be powered at least in part by a pool cir-
culation system that is arranged to circulate fluid in the
pool. Turbine 441 may be arranged to convert a flow of
fluid supplied by the pool circulation system or from a
garden hose to an electrical power generator that is then
fed to charge a battery and/or drive an electrical motor.
An example is illustrated in PCT patent application
PCT/IL2013/051055 .
[0122] The propulsion module 396 may include motor
461 and a transmission system 462. The transmission
system 462 is arranged to couple the motor 461 to wind-
ing drum 416 and to a wheels 442 or tracks of a propulsion
module 396.

Interfacing device winding and unwinding mecha-
nism

[0123] According to the invention there may be provid-
ed a system that is arranged to provide an interfacing
device on which the cleaning robot may climb when ex-
iting the pool.
[0124] Figures 2A-2C illustrated an interfacing device
200 without showing how the interfacing device 200 is
positioned. It is noted that the interfacing device 200 may

be static, may be positioned by a person or may be po-
sitioned and removed automatically.
[0125] Figure 4C illustrates a system 470 that is ar-
ranged to wind and unwind an interfacing device that may
be interfaced by a pool cleaning robot once the pool
cleaning robot exits the pool.
[0126] System 470 includes an interfacing device 200,
winding and unwinding mechanism 471 and a propulsion
module 396. It may include one or more elements out of
the elements (389, 391-299) illustrated in figure 4A.
[0127] Any winding and unwinding mechanism 471
known in the art may be provided. The winding and un-
winding mechanism may include one or more shafts, one
or more motors, one or more transmission mechanisms
(such as gears), and the like. Non-limiting examples of
winding and unwinding mechanisms are shown in US
patent application 20130092779, US patent application
2010/0170032 of Sproatt, US patent 4675922 of Colin,
and US patent application 20010034906 of Last.
[0128] The interfacing device 200 is connected to a
winding and unwinding mechanism 471 that is arranged
to rotate a shaft in different directions thereby winding or
unwinding the interfacing device 200. The interfacing de-
vice 200 may be elastic and/or made of multiple parts
(such as ribs or slats) that may move in relation to each
other during the winding and/or unwinding mechanism.
The winding and/or unwinding mechanism may use any
motor - hydraulic, electrical, solar powered, and the like
[0129] The interfacing device 200 may be unwound
when the system 470 is in a predefined distance from
the pool edge (that predefined distance may be the length
of the external surface interface 210 of interfacing device
200). The external surface interface 210 is positioned on
an external surface 330 that is external to the pool.
[0130] System 470 may be driven to another prede-
fined distance (for example - 1,2,3 meters from the edge
of the pool) after the interfacing device 200 is not in use
(and is wrapped around the shaft).
[0131] The winding and unwinding mechanism 471
that is arranged to rotate a shaft may include a pool clean-
er electrical power cable winding drum.

Elevator

[0132] Figures 6A-6B, 7A-7C, 8A-8F and 9A-9E illus-
trates the system as being an elevator.
[0133] Referring to figures 6A-6B and 7A-7C, the ele-
vator 500 includes a pool cleaning robot interface such
as a ramp 510 on which the pool cleaning robot can mount
and also includes a pool cleaning robot manipulator that
include other elements of the elevator 500 that may lower
or elevate the ramp 510. The depicted ramp may be of
a different configuration/shape such as arms, gripper and
the like. The ramp 510 may include a contactless charg-
ing element 515 that may wirelessly charge the cleaning
robot once the cleaning robot is on the ramp 510.
[0134] The elevator 500 can be fed by fluid (via conduit
540) from the pool circulation system or from another
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source (for example from a pipe or hose 540 of a garden
irrigation system). The fluid flows through a fluid path and
may enter the pool thereby rotating a turbine that gener-
ates electricity to be fed to a motor of the elevator or to
a battery that may feed that motor. The fluid flow may
activate pistons of a water motor providing the necessary
torque to rotate a shaft and gear mechanism that will
operate the elevator. A non-limiting example of a water
motor is illustrated in US patent application serial number
13/275,359 titled "Pool Cover Winding System Using
Water-Powered Piston Motor" .
[0135] According to a variant of the invention the ele-
vator may include an elevator housing (530 in figure 6A)
that may at least partially surround an elevator motor
(760 in figure 8A-8C and in figure 9), elevator transmis-
sion system (collectively denoted 750 in figure 8A) and
an elevating and descending interface (denoted 520 in
figures 6A, and 8A,) that is elevated and is descended
by the transmission system and is connected to a pool
cleaning robot interface (such as ramp 510 of figures 6A,
7A-7C, 8A,8B and 9) that supports a pool cleaning robot
that is elevated and/or descended by the elevator.
[0136] The elevator housing (530 in figure 6A) is shown
as being partially covered by a pair of covers 622 and
624. Elevating and descending interface 520 may extend
through a gap formed between these covers 622 and 624.
[0137] The elevator housing may be vertical rod or
plastic central hollow tube (denoted 530 in figure 6A) hav-
ing its bottom touching the bottom of the pool - or posi-
tioned above the bottom without contacting the bottom.
[0138] The elevator housing can be made modular, tel-
escopic and the like. It may be of fixed or variable length.
The elevator housing may be made of several plastic
tubes which are connected to each other. A user can
determine the aggregate length of the elevator housing
in response to the position of the elevator in the pool in
response to the depth of the water. The elevator housing
can be secured to a pool sidewall using rubber or plastic
clamps and one or more suction cups securing the cou-
pling side.
[0139] The elevator housing may include a buffering
element such as a partially overlapping safety curtain-
that can be seen in Fig. 6A. Its purpose is to both protect
the internal elevator housing mechanisms from dirt pen-
etration and from easy access to said mechanism and
its moving parts.
[0140] Figures 7A- 7C illustrate the pool cleaning robot
that is positioned on a ramp 510 that is positioned in
proximity to the bottom of the pool - at a lowest point.
Figure 7B illustrate the pool cleaning robot that is posi-
tioned on a ramp 510 that is positioned in proximity to
the upper edge of the sidewall of the pool - at a highest
point. The pool cleaning robot may then exit the ramp
and drive to a docking station.
[0141] Any type of elevator may be provided. The el-
evator may be powered by electricity (it may receive pow-
er via a submerged or above the water cord) and/or may
generate its own power using a hydroelectric system that

may include a turbine that is rotated by a flow of fluid
emanating from a water garden hose. A water motor may
be positioned externally above water or submerged in-
side the elevator housing providing the necessary torque.
[0142] The ramp 510 can be activated by using water
pressure - based on the use of water which is injected to
the pool through the jets which are leading filtered water
from the main pool filter. At about the middle of the tube
there is an opening that includes a flexible rubber hose
which is pressure- and chemicals resistant and is con-
nected to the jet emission. The mechanism inside the
elevator housing may be arranged to convert water pres-
sure jet power to mechanical power to operate a gener-
ator that will supply and store electrical power in the bat-
tery 704 in which can power a motor to move the ramp
up and down. When the ramp is not in operation, there
is a bypass valve allowing jet water to flow freely back to
the pool.
[0143] Inside the housing there may be provided a tur-
bine that will motivate propulsion machinery - by Gear
and chalk / axis snail - a central axis which is to be con-
nected to the ramp and that will drive the axle and ramp
up, down and round. The ramp can be moved towards
the top and/or bottom of the pipe and to rotate (for ex-
ample by 180 degrees) to allow robot to go down the
ramp onto the pool edge or deck. The snail mechanism
can be placed at the top of the tube, it will be activated
electrically and be managed by using sensors (pressure)
and an electronic control unit.
[0144] The system can be connected and dismantled
using a quick and simple Universal connection to the jet
and/or pool walls.
[0145] The elevator can be fed from the hydraulic pow-
er of the jet, can be powered by an engine and/or dedi-
cated gear.
[0146] The download / upload of the robot to/out of the
pool can be controller and/or monitored by a human using
remote control / communication.
[0147] Figures 8A-8C and 9 illustrate an electrical mo-
tor 760 that is coupled to a turbine 702 and a genera-
tor/battery 704 for receiving and storing power. The motor
may be a water motor, a turbine (without generator/bat-
tery 704.
[0148] Figures 8A-8C and 9 illustrate a transmission
system 750 that includes a rotating rod 740 that ends
with a first gear 742 , first and second intermediate gears
752 and 754 that are connected to each other by a pole
753 and a motor gear 762 that is rotated by motor 760.
Motor gear 762 meshes with second intermediate gear
754 to form a first transmission. First intermediate gear
752 and first gear 742 mesh with each other to provide
a second transmission.
[0149] The motor 750 rotates the motor gear and the
first and second transmissions cause first gear to rotate
and thereby rotate rotating rod 740. The entire transmis-
sion system 750 may be located inside the elevator hous-
ing underneath elevator head 570.
[0150] The rotation of the rotating rod 740 causes the
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elevating and descending interface 520 to elevate or de-
scend. For example - the direction of movement may
depend upon the direction of rotation of the rotating rod.
Any type of transmission of transmitting the rotation of
rotating rod 740 to a change in the height of the elevating
and descending interface 520 can be used, including spi-
ral or helical winding and including supporting/aligning
or guiding mechanism
[0151] When the ramp reaches above the edge of the
pool it may be automatically rotated (for example by 180
degrees) so as to face the exterior of the pool but it may
also remain static or perform any other movement.
[0152] Figure 9 illustrates a transmission system 650
that is connected between motor 560 and elevating and
lower wheel 640. An elevating and descending interface
includes a vertical plate 631 is connected to a loop 690
of a rope/cable that is rotated by the lower wheel 640 that
is rotated by the transmission system 680. The vertical
plate 631 is connected to a ramp interface 632 that is
connected to ramp 510.
[0153] The upper wheel 680 rotates about axis 682
which is supported by an upper support element (not
shown) that enables it to rotate while maintaining a dis-
tance from the lower wheel that is connected to a gear
of the transmission system 650.
[0154] The lower wheel 640 may rotate about a lower
axis (not shown) which is connected to a beveled gear
562 that meshes with (and is rotated by) motor gear 564
- both gears belong to the transmission system 560. Mo-
tor 560 rotates the motor gear 564 that in turn rotates the
lower wheel 640 that rotate (by loop 690) the upper wheel
680.
[0155] The rotation of the rope causes the elevating
and descending interface 630 to be elevated or be de-
scended - according to the direction of rotation.
[0156] The elevator of any one of figures 6A-6B, 7A-
7C, 8A-8C and 9 may have sensors (for example pres-
sure sensors or proximity sensors) for sensing when the
pool cleaning robot positioned itself on ramp 510. This
may trigger the elevation of the pool cleaning robot (when
ramp is in its downward positon) or a descending of the
pool cleaning robot (when the pool cleaning robot moves
from an exterior of the pool on the ramp).
[0157] Any elevator may be programmed, locally con-
trolled or remote controlled. Figures
[0158] Figures 6A-6B illustrates elevator 500 as being
connected by wire 550 to a programming console with
or without a power supply 560 (which can be a dedicated
device or a general purpose device such as a laptop, a
mobile phone and the like). It is noted the wire is an ex-
ample and wireless communication can be provided.
[0159] Figures 6A-6B illustrates elevator 500 as having
an elevator head 570 that may be outside the water and
provide an interface with a water garden hose for receiv-
ing fluid that may comprise a set of solenoids to direct
water flows to activate a hydraulic motor for an automatic
or manual ascent or descent of ramp 510 as per pro-
gramming console 560 such as illustrated for example in

figures 13,14 and 15 and/or in Patent Application No. US
13/275,359 titled Pool Cover Winding System Using Wa-
ter-Powered Piston Motor ; and an interface with com-
munication and/or power cables. A controller 572 of the
elevator, in conjunction or without conjunction to pro-
gramming console 560, may be positioned in the elevator
head 570 or in any other location.
[0160] The ramp 510 may include a pressure sensor
511 which activates the mechanism for rotating ramp to
be positioned at a certain distance from the edge of the
pool. After alignment, the ramp 510 may begin to decline
slowly into the water to the bottom of the pool. The slow-
ness is designed to allow either trapped air to escape
from the pool cleaning robot body or for trapped water to
exit said body. When the ramp reaches its lowest or high-
est position the robot drives away from the ramp.
[0161] The robot, after a completion of a pool cleaning
cycle may detect - using a sensor (or without a sensor)
- the position of the ramp and then travel to it and settle
on it. A pressure sensor of the ramp activates the mech-
anism that raises the ramp. When the ramp reaches the
head of the rod/main elevator housing the robot can be
rotated (by the ramp) (for example by 180 degrees) - from
the inner side of the pool to the outer side of the pool
onto the pool deck. The robot can then navigate and
move itself towards the docking station.

Managing waste

[0162] The robot or the docking station can detect full
filters (at least full or clogged at a certain level). The full-
ness level can be sensed by sensors, suction sensing
and the like).
[0163] These filters, after being outputted from the ro-
bot can be either manually or automatically taken away
from the docking station or robot.
[0164] The robot may include within its housing and
near the filter a UVC bulb for irradiating the filters.
[0165] The robot can be equipped with an option to
receive commands / data transfer mechanism transmits
/ receives underwater, underwater transmitter to the re-
ceptor transmits / receives out of the water to the power
supply and / or remote control / smartphones. The remote
control can be supplied and dedicated to the robot or can
be a general purpose device such as a smartphone.
[0166] When the robot undergoes an automatic clean-
ing cycle, the remote control can be used for manually
control the robot. The robot can also enable and change
parameters of different cleaning programs such as clean-
ing cycle time, climbing wall or no wall climbing, traveling
slower for a thorough cleaning or a quick trip, running the
robot in delay and more.
[0167] The remote control can communicate directly
or indirectly with the robot.
[0168] The robot can communicate with sensors, in-
termediate communication devices that receive or trans-
mit activation commands and / or data from/to the user.
The power supply may include a mechanism for Blue-
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tooth, which can transmit to a dedicated server.
[0169] Buoy - the buoy may be used for exchanging
operating commands and /or data to the robot. In the
foregoing specification, the invention has been described
with reference to specific examples of variants of the in-
vention. It will, however, be evident that various modifi-
cations and changes may be made therein without de-
parting from the scope of the invention as set forth in the
appended claims.

Claims

1. A system (470) for extraction of a pool cleaning robot
from a pool, the system comprises:

a base for receiving the pool cleaning robot;
an interfacing device (200), wherein the inter-
facing device (200) comprises an interfacing de-
vice portion that extends beyond and below the
base during a part of the extraction of the pool
cleaning robot from the pool;
wherein the system is characterized by com-
prising: 2. a motorized winding and unwinding
mechanism (471) that comprises a motor, a
shaft and a pool cleaner electrical power cable
winding drum;
wherein the motorized winding and unwinding
mechanism is configured to rotate the shaft
thereby winding and unwinding, by the pool
cleaner electrical power cable winding drum, the
power cable of the pool cleaning robot during a
part of the extraction of the pool cleaning robot
from the pool.

2. The system (470) according to claim 1, wherein the
interfacing device is elastic.

3. The system (470) according to claim 1, wherein the
interfacing device comprises multiple parts that are
configured to move in relation to each other during
the part of the extraction of the pool cleaning robot
from the pool.

4. The system (470) according to claim 1, wherein the
system comprises a pool cleaning robot manipulator
that is coupled to the interfacing device.

5. The system (470) according to claim 4, wherein the
pool cleaning robot manipulator is configured to
move the interfacing device between a position in
which the interfacing device is above the base and
between a position in which the interfacing device
portion is inclined in relation to the base.

6. The system (470) according to claim 1, wherein the
rotation of the shaft causes a winding and unwinding
of the interfacing device on a part of the shaft.

7. The system according to claim 6 wherein the part of
the shaft is coaxial with the pool cleaning robot elec-
trical power cable winding drum.

8. The system (470) according to claim 1, wherein the
system comprises a propulsion module for moving
the system from the edge of the pool after a comple-
tion of the extraction of the of the pool cleaning robot
from the pool.

9. The system (470) according to claim 1 wherein the
system comprises a propulsion system for moving
the system in relation to the pool.

10. The system (470) according to claim 11 comprising
a foldable strip roll that is attached to a bottom of the
base.

11. The system (470) according to claim 10 wherein the
foldable strip roll comprises wheels stoppers for
stopping a progress of the system.

12. A method for extracting a pool cleaning robot from
a pool, the method comprising : extracting the pool
cleaning robot from the pool; and receiving the pool
cleaning robot by a base of a system; wherein the
method is characterized by the extracting compris-
ing folding and unfolding, by a motorized winding
and unwinding mechanism, an interfacing device
that comprises an interfacing device portion that ex-
tends beyond and below a base during a part of the
extraction of the pool cleaning robot from the pool;
and winding, by a pool cleaner electrical power cable
winding drum, a power cable of the pool cleaning
robot during the part of the extraction of the pool
cleaning robot from the pool.

13. The method according to claim 12 comprising mov-
ing the system to be positioned at a predefined dis-
tance from the pool edge upon a receiving, by the
system, of a communication during the part of the
extraction of the pool cleaning robot from the pool.

14. The method according to claim 12 comprising wind-
ing and unwinding, by the pool cleaning robot ma-
nipulator, the interfacing device when the system is
positioned in a predefined distance from a pool edge.

15. The method according to claim 12 wherein the fold-
ing and unfolding comprises winding and unwinding
the interfacing device on a part of a shaft.

16. The method according to claim 16, the part of the
shaft is coaxial with the pool cleaning robot electrical
power cable winding drum.
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Patentansprüche

1. Ein System (470) zur Entnahme eines Schwimmbe-
ckenreinigungsroboters aus einem Schwimmbe-
cken; das System umfasst:

eine Basis zur Aufnahme des Schwimmbecken-
reinigungsroboters; und
eine Schnittstellenvorrichtung (200), wobei die
Schnittstellenvorrichtung (200) einen Schnitt-
stellenvorrichtungsabschnitt umfasst, der sich
während eines Teils der Entnahme des
Schwimmbeckenreinigungsroboters aus dem
Schwimmbecken unterhalb der Basis und über
sie hinaus erstreckt;
wobei das System dadurch gekennzeichnet
ist, dass es Folgendes umfasst: einen motori-
sierten Aufwickel- und Abwickelmechanismus
(471), der einen Motor, eine Welle und eine Ka-
beltrommel zum Aufwickeln des Stromkabels für
den Schwimmbeckenreiniger umfasst;
wobei der motorisierte Aufwickel- und Abwickel-
mechanismus ausgebildet ist, um die Welle zu
drehen und so, mit Hilfe der Kabeltrommel zum
Aufwickeln des Stromkabels für den Schwimm-
beckenreiniger, das Stromkabel des Schwimm-
beckenreinigungsroboters während eines Teils
der Entnahme des Schwimmbeckenreinigungs-
roboters aus dem Schwimmbecken auf- und ab-
zuwickeln.

2. Das System (470) gemäß Anspruch 1, wobei die
Schnittstellenvorrichtung elastisch ist.

3. Das System (470) gemäß Anspruch 1, wobei die
Schnittstellenvorrichtung mehrere Teile umfasst, die
ausgebildet sind, um sich während des Teils der Ent-
nahme des Schwimmbeckenreinigungsroboters aus
dem Schwimmbecken im Verhältnis zueinander zu
bewegen.

4. Das System (470) gemäß Anspruch 1, wobei das
System einen Schwimmbeckenreinigungsroboter-
manipulator umfasst, der mit der Schnittstellenvor-
richtung gekoppelt ist.

5. Das System (470) gemäß Anspruch 4, wobei der
Schwimmbeckenreinigungsrobotermanipulator
ausgebildet ist, um die Schnittstellenvorrichtung zwi-
schen einer Position, in welcher sie sich oberhalb
der Basis befindet, und einer Position, in welcher der
Schnittstellenvorrichtungsabschnitt im Verhältnis
zur Basis geneigt ist, zu bewegen.

6. Das System (470) gemäß Anspruch 1, wobei die
Drehung der Welle ein Aufwickeln und Abwickeln
der Schnittstellenvorrichtung auf einem Teil der Wel-
le verursacht.

7. Das System gemäß Anspruch 6, wobei der Teil der
Welle koaxial mit der Kabeltrommel zum Aufwickeln
des Stromkabels für den Schwimmbeckenreini-
gungsroboter ist.

8. Das System (470) gemäß Anspruch 1, wobei das
System ein Vortriebsmodul zum Bewegen des Sys-
tems vom Rand des Schwimmbeckens nach Ab-
schluss der Entnahme des Schwimmbeckenreini-
gungsroboters aus dem Schwimmbecken umfasst.

9. Das System (470) gemäß Anspruch 1, wobei das
System ein Vortriebssystem zum Bewegen des Sys-
tems im Verhältnis zum Schwimmbecken umfasst.

10. Das System (470) gemäß Anspruch 11, das eine
zusammenfaltbare Bandrolle umfasst, die an einem
Boden der Basis befestigt ist.

11. Das System (470) gemäß Anspruch 10, wobei die
zusammenfaltbare Bandrolle Radstopper zum An-
halten eines Vortriebs des Systems umfasst.

12. Ein Verfahren zur Entnahme eines Schwimmbe-
ckenreinigungsroboters aus einem Schwimmbe-
cken, wobei das Verfahren Folgendes umfasst:

das Herausnehmen des Schwimmbeckenreini-
gungsroboters aus dem Schwimmbecken; und
das Aufnehmen des Schwimmbeckenreini-
gungsroboters durch eine Basis des Systems;
wobei das Verfahren dadurch gekennzeichnet
ist, dass das Herausnehmen Folgendes um-
fasst: das Falten und Entfalten, durch einen mo-
torisierten Aufwickel- und Abwickelmechanis-
mus, einer Schnittstellenvorrichtung, die einen
Schnittstellenvorrichtungsabschnitt umfasst,
der sich während eines Teils der Entnahme des
Schwimmbeckenreinigungsroboters aus dem
Schwimmbecken unterhalb einer Basis und
über sie hinaus erstreckt; und das Aufwickeln,
durch eine Kabeltrommel zum Aufwickeln des
Stromkabels für den Schwimmbeckenreiniger,
eines Stromkabels des Schwimmbeckenreini-
gungsroboters während des Teils der Entnahme
des Schwimmbeckenreinigungsroboters aus
dem Schwimmbecken.

13. Das Verfahren gemäß Anspruch 12, das Folgendes
umfasst: das Bewegen des Systems, das in einem
vordefinierten Abstand vom Schwimmbeckenrand
zu positionieren ist, beim Empfangen einer Nach-
richt durch das System während des Teils der Ent-
nahme des Schwimmbeckenreinigungsroboters aus
dem Schwimmbecken.

14. Das Verfahren gemäß Anspruch 12, das das Auf-
und Abwickeln der Schnittstellenvorrichtung durch
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den Schwimmbeckenreinigungsrobotermanipula-
tor, wenn das System in einem vordefinierten Ab-
stand von einem Schwimmbeckenrand positioniert
ist, umfasst.

15. Das Verfahren gemäß Anspruch 12, wobei das Fal-
ten und Entfalten das Aufwickeln und Abwickeln der
Schnittstellenvorrichtung auf einem Teil einer Welle
umfasst.

16. Das Verfahren gemäß Anspruch 16; der Teil der
Welle ist koaxial mit der Kabeltrommel zum Aufwi-
ckeln des Stromkabels für den Schwimmbeckenrei-
nigungsroboter.

Revendications

1. Système (470) pour l’extraction d’un robot nettoyeur
de piscine hors d’une piscine, le système comprend :

une base pour recevoir le robot nettoyeur de
piscine ; et
un dispositif d’interfaçage (200), le dispositif
d’interfaçage (200) comprenant une portion de
dispositif d’interfaçage qui s’étend au-delà et au-
dessous de la base durant une partie de l’ex-
traction du robot nettoyeur de piscine hors de la
piscine ;
le système étant caractérisé en ce qu’il
comprend : un mécanisme d’enroulement et de
déroulement motorisé (471) qui comprend un
moteur, un arbre et un tambour d’enroulement
de câble d’alimentation électrique de nettoyeur
de piscine ;
le mécanisme d’enroulement et de déroulement
motorisé étant configuré pour faire tourner l’ar-
bre, en enroulant et en déroulant de ce fait, par
le tambour d’enroulement de câble d’alimenta-
tion électrique de nettoyeur de piscine, le câble
d’alimentation du robot nettoyeur de piscine du-
rant une partie de l’extraction du robot nettoyeur
de piscine hors de la piscine.

2. Système (470) selon la revendication 1, dans lequel
le dispositif d’interfaçage est élastique.

3. Système (470) selon la revendication 1, dans lequel
le dispositif d’interfaçage comprend de multiples piè-
ces qui sont configurées pour se déplacer l’une par
rapport à l’autre durant la partie de l’extraction du
robot de nettoyage de piscine hors de la piscine.

4. Système (470) selon la revendication 1, le système
comprenant un manipulateur de robot nettoyeur de
piscine qui est couplé au dispositif d’interfaçage.

5. Système (470) selon la revendication 4, dans lequel

le manipulateur de robot nettoyeur de piscine est
configuré pour déplacer le dispositif d’interfaçage
entre une position dans laquelle le dispositif d’inter-
façage est au-dessus de la base et entre une position
dans laquelle la portion de dispositif d’interfaçage
est inclinée par rapport à la base.

6. Système (470) selon la revendication 1, dans lequel
la rotation de l’arbre provoque un enroulement et un
déroulement du dispositif d’interfaçage sur une par-
tie de l’arbre.

7. Système selon la revendication 6, dans lequel la par-
tie de l’arbre est coaxiale avec le tambour d’enrou-
lement de câble d’alimentation électrique de robot
nettoyeur de piscine.

8. Système (470) selon la revendication 1, le système
comprenant un module de propulsion pour déplacer
le système du bord de la piscine après un achève-
ment de l’extraction du robot nettoyeur de piscine
hors de la piscine.

9. Système (470) selon la revendication 1, le système
comprenant un système de propulsion pour déplacer
le système par rapport à la piscine.

10. Système (470) selon la revendication 11, compre-
nant un rouleau de bande pliante qui est attaché à
un dessous de la base.

11. Système (470) selon la revendication 10, dans lequel
le rouleau de bande pliante comprend des butoirs
de roues pour arrêter une progression du système.

12. Procédé pour extraire un robot nettoyeur de piscine
d’une piscine, le procédé comprenant : l’extraction
du robot nettoyeur de piscine hors de la piscine ; et
la réception du robot nettoyeur de piscine par une
base d’un système ; le procédé étant caractérisé
en ce que l’extraction comprend le pliage et le dé-
pliage, par un mécanisme d’enroulement et de dé-
roulement motorisé, d’un mécanisme d’interfaçage
qui comprend une portion de dispositif d’interfaçage
qui s’étend au-delà et au-dessous d’une base durant
une partie de l’extraction du robot nettoyeur de pis-
cine hors de la piscine ; et l’enroulement, par un tam-
bour d’enroulement de câble d’alimentation électri-
que de nettoyeur de piscine, d’un câble d’alimenta-
tion du robot nettoyeur de piscine durant la partie de
l’extraction du robot nettoyeur de piscine hors de la
piscine.

13. Procédé selon la revendication 12, comprenant le
déplacement du système jusqu’à ce qu’il soit posi-
tionné à une distance prédéfinie du bord de piscine
suite à une réception, par le système, d’une commu-
nication durant la partie de l’extraction du robot net-
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toyeur de piscine hors de la piscine.

14. Procédé selon la revendication 12, comprenant l’en-
roulement et le déroulement, par le manipulateur de
robot nettoyeur de piscine, du dispositif d’interfaçage
lorsque le système est positionné dans une distance
prédéfinie d’un bord de piscine.

15. Procédé selon la revendication 12, dans lequel le
pliage et le dépliage comprennent l’enroulement et
le déroulement du dispositif d’interfaçage sur une
partie d’un arbre.

16. Procédé selon la revendication 16, la partie de l’arbre
est coaxiale avec le tambour d’enroulement de câble
d’alimentation électrique de robot nettoyeur de pis-
cine.
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