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Description

FIELD OF THE INVENTION

[0001] This invention lies in the field of pool cleaners
which are driven by water circulated by a pump. The in-
vention is not necessarily limited to "automatic pool
cleaners", depending on what precisely is understood
by this term, but the term "automatic pool cleaners" is
often used in the context of pool cleaners with which this
invention is primarily concerned. Although the words
"pool cleaners" will be used for convenience in this spec-
ification, they are to be interpreted broadly, as not limited
to cleaning of domestic pools, but to include other bod-
ies of water in which a cleaning and/or stirring action is
required. The art in this field is divided into two parts,
namely suction side cleaners and push side cleaners,
referring to the suction and push sides respectively of a
pump system which circulates water in the pool. The
present invention lies primarily though not exclusively,
in the push side part of the art, the term "pressure side
cleaners" is also used to refer to the same push side
cleaners.

BACKGROUND OF THE INVENTION

[0002] Push side pool cleaners are distinguished from
suction side cleaners, for various reasons known in the
art; an example of a push side cleaner is described in
South African patent ZA-A-8500648, granted to Alopex
Industries, marketed as the "POLARIS" (trademark).
[0003] Whereas suction side cleaners have an effec-
tive wiping or rubbing action on the pool surfaces, this
is a shortcoming with push side pool cleaners of the
present art which run on wheels with a venturi passage
passing over the pool surfaces with a clearance be-
tween the mouth of the venturi and the pool surface.
[0004] Again, whereas suction side pool cleaners
have few moving parts, the cleaner moving over the pool
surfaces under impulsion of intermittent water flow
caused by an oscillating tongue, or a suction tube whose
wall collapses intermittently, for example, certain push
side pool cleaners of the art have the disadvantage that
they are moved by means of a water turbine driving the
wheels through a drive train consisting of many gears
and shafts.
[0005] Also, whereas suction side cleaners remove
very small particles from the pool because the particles
picked up are passed through the main pool filter, push
side pool cleaners of the art do not pass particles
through the main pool filter, but through a bag filter at-
tached to the cleaner; dust size particles pass the aper-
tures of bag type filters to re-enter the pool water, so that
these cleaners must rely on stirring up these dust size
particles so that they remain sufficiently in suspension
to be drawn into the pool weir and thence to the main
pool filter.
[0006] Whereas suction side cleaners are "add on"

products, which the owner of an existing pool and filter-
ing system can add on without technical assistance,
most push side cleaners of the present art are initially
set up by a technically capable person, where they are
connected to a booster pump in the main pool filter cir-
culation system, or into a dedicated water circulation
system. Hence push side pool cleaners of the art tend
to be sold via contractors who are building a pool and
circulation system.
[0007] Although push side pool cleaners do have po-
tential for less interference with the desirable random-
ness of movement over the pool surfaces, due to a
smaller diameter hose being acceptable, than suction
side cleaners, much of this potential advantage is lost
by the wheeled drive of these cleaners of the push side
cleaner art which tend to provide straight line travel. The
POLARIS cleaner has three wheels asymmetrically ar-
ranged to try to reduce this effect, for example. There is
a continuing need in the art for better randomness of
movement of the cleaner over the pool surfaces, leading
to better cleaning.
[0008] The push side water flow is given a bypass
valve at the pool side allowing water flow to the cleaner
to be adjusted by increasing or decreasing the bypass,
so as to get an acceptable speed of movement of the
cleaner over the pool surfaces. A disadvantage of this
arrangement of the art is that the energy of the bypassed
flow is discarded.
[0009] Finally, all present pool cleaners have limita-
tions as to the shallowness at which they will operate
and as to their ability to negotiate formations like stairs
in pools without becoming stuck in one position. It is de-
sirable that pool cleaners work in shallower regions and
thus negotiate formations like stairs better.
[0010] Thus there exists a need to address these lim-
itations and problems in push side cleaners of the art at
least to some extent.
[0011] A particular example of automatic pool cleaner
is disclosed by U.S. Patent N° 3,972,339 (Henkin et al.,
1976). Such a cleaner is adapted to move over the sur-
face to be cleaned because of wheels driven by water
powered turbine means. In addition to the importance
of the energy losses, the device is relatively complex
and expensive to make.

SUMMARY OF THE INVENTION

[0012] The present invention provides a push side
cleaner as claimed in claim 1. Such a push side cleaner
is generally spherical or prolate or otherwise spheroidal
in the shape of its outer surfaces (or otherwise ex-
pressed, the cleaner outer surfaces conform with a con-
ceptual outer envelope of spherical or prolate spheroidal
shape). The invention can also be implemented in an
outer shape which conforms to two truncated cones
both tapering outwardly from a central region of the
cleaner, for convenience the term "bi-conical" will be
used in the description and claims to briefly refer to this
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shape. The invention can also be implemented in a cy-
lindrical shape.
[0013] These shapes can comprehensively be de-
scribed as a family of solids of revolution and other sim-
ilar shapes, lying between the spherical/spheroidal,
conical and cylindrical are also accommodated within
the scope of the invention. In this description the term
spheroidal only will henceforward be used for conven-
ience, comprehending within its scope also the meaning
indicated in the preceding sentence.
[0014] A central zone of the spheroidal shape bound-
ed by two segments of the spheroid on each side will
form the total outer shape. The central zone will have a
push side hose connected to it and the two segments
will be rotatively driven on either side to provide impul-
sion to the cleaner for moving it over the pool surfaces
to be cleaned. The central zone will have a clearance
from the pool surfaces and will accommodate a venturi
or other suction passage for drawing in debris from the
pool surfaces.
[0015] The two segments may be independently driv-
en, or there may be advantage in linking them by a shaft
so that they rotate being fixed relative to each other.
[0016] Thus a feature of the cleaner of this invention
is that the spheroidal surfaces of the two segments will
provide impulsion to move the cleaner over the pool sur-
face, wherever these surfaces engage the pool surfaces
and in whatever orientation the cleaner happens to be.
In this sense, then, the cleaner of this invention is capa-
ble of providing impulsion to the cleaner in three dimen-
sions; by contrast, the pool cleaners of art, both of the
push side and of the suction side types, are confined to
impulsion only in two dimensions. The cleaners of art
must remain oriented with their wheels or foot against
the pool surfaces, if they capsize, they are, like a con-
ventional vehicle, unable to move, until righted. By con-
trast the cleaner of this invention can turn any way round
relative to the pool surfaces, be they horizontal or verti-
cal, and still provide impulsion. Furthermore, this three
dimensional character of the motivation capability of the
cleaner of this invention provides a dramatic enhance-
ment of the ability to achieve more random movement
over pool surfaces. The spheroidal surface interacts
with the pool surfaces with an additional dimension of
randomness i.e. the third dimension in addition to the
two dimensions of the pool surface. The cleaner is in
fact more unstable than one on wheels or a foot (a foot
is used in suction side cleaners) and gives better ran-
domness. For example, when the cleaner engages a
wall of the pool surfaces, it has the capacity for the axis
on which the two segments were rotating over the pool
floor, to swing with three dimensions of freedom to a new
orientation, giving enhanced randomness of movement.
In a practical embodiment which has been subjected to
extensive testing, the three dimensional movement can
be described to occur with respect to an axis of the push
side hose connection : these are, firstly around the axis,
secondly swinging the axis to left and right and thirdly

swinging the axis up and down. The randomness of
movement is known in the art to be important, in order
to result in cleaning of all of the surface to be cleaned,
over a period of time, non-random movements leave
"dead" spots which remain uncleaned.
[0017] Portions of the spheroidal surfaces of the seg-
ments may have brush like formations, e.g. bristles, on
them, to give a brushing effect.
[0018] Preferably the pool cleaner having the features
of this invention is made with a specific gravity closer to
1 than is appropriate in cleaners of the art. This is made
possible by the three dimensional character of the
movement of the cleaner of this invention.
[0019] The effective or net force acting on the cleaner,
when the cleaner is under water, may be made to pass
through a point located on the opposite side of the axis
of rotation of the cleaner as a mouth of the suction pas-
sage. This may be done with floats, e.g. sealed volumes
containing air) located on the same side of the axis of
rotation of the cleaner as the mouth. The cleaner may
still have a centre of gravity when outside water which
centre is on the same side of the axis as the mouth. How-
ever, when submerged, the buoyancy of the floats re-
verses the position of the net force acting on the cleaner
to the opposite side of the axis as the mouth. The effec-
tive or net force acting on the cleaner when submerged
can be assessed by constructing the vector sum of the
gravitational forces and the buoyancy forces.
[0020] This counter intuitive approach results in a less
stable device under water, which is tolerable by virtue
of the spheroidal shape of the cleaner of this invention.
The lower stability results in more random movement
over the pool surface which in turn gives the advantage,
as mentioned, of less tendency for the cleaner to repeat-
edly miss some areas, leaving them uncleaned.
[0021] A feature of this invention, whether the floats
are used, or not, is that the centre of gravity is made
closer to the axis of rotation of the cleaner than is ap-
propriate in cleaners of conventional design. This fea-
ture again reduces stability and as a result brings the
beneficial advantage of greater randomness than is
achieved in conventional cleaners. This is possible sim-
ply for the reason already stated, that spheroidal shape
gives the advantage that the cleaner can not "capsize"
into a position in which it can no longer move, like a con-
ventional vehicle
[0022] The degree of buoyancy of the hose may be
selected, for example, to achieve a desirable balance
between a tendency to work well on the bottom surfaces
of the pool, on the one hand, and also on the wall sur-
faces, on the other.
[0023] The cleaner of this invention may be given a
jet which impels the cleaner against the pool surfaces
with a mouth of the suction passage in proximity to the
pool surfaces, achievable both on upright as well as hor-
izontal parts of the pool surfaces.
[0024] Preferably the passage is given a direction, at
least near the mouth of the passage, which has a tan-
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gential component as well as a radial component. In oth-
er words, the venturi passage, at least near its mouth,
is preferably not normal (at right angles) to the spheroi-
dal outer surfaces of the cleaner. The passage is orient-
ed so that the mouth is directed in the direction in which
the cleaner moves. This gives a degree of scooping ac-
tion, helpful to lifting debris from the pool surfaces. Jets
which provide the suction action in the suction passage,
given this tangential component of direction, also as-
sists in the forward impulsion of the cleaner, by jet reac-
tion forces.
[0025] This invention further provides a pool cleaner
which is driven by direct impulsion of water jets from the
push side supply onto vanes on wheels of the cleaner.
No drive train is provided or required, there are no gears
or drive shafts transmitting a drive to wheels. The sphe-
roidal shaped cleaner, as described above, provides the
wheels in the form of the outer segments of the sphe-
roidal shape.
[0026] Preferably, this drive feature is provided in the
cleaner having a spheroidal outer shape, as described
above. The vanes are provided at an inner edge of each
segment, with the water jets issuing from nozzle forma-
tions provided on the central zone. Low energy losses
giving more efficient use of the water energy can be
achieved by the judicious application of this aspect of
the invention. An advantage that is achievable as a re-
sult is that more of the total water energy available from
the push side supply can be devoted to the suction func-
tion while still leaving sufficient for impulsion of the
cleaner. Wearing parts in a drive train are eliminated.
[0027] A further feature of the invention, which is pref-
erably implemented with the features described above,
is the location of a debris collector inside the spheroidal
shape of the cleaner. Conveniently, the debris collector
is confined to within the central zone, because this
makes it simple to lift the debris collector out of the
cleaner to empty it, from time to time. Thus the suction
passage leads to the debris collector which is located in
the central zone. The debris collector can includes a
sump region and must include sieve or screen surfaces
to allow the water to exit the collector and retain the de-
bris. The suction passage is therefore preferably
curved, leading from the mouth which is oriented with a
tangential component of direction, to the collector.
[0028] A still further feature of the invention relates to
the splitting or division of the water which is supplied to
the cleaner via the push side hose between the jets
which provide the suction action within the suction pas-
sage and the jets which provide the direct impulsion onto
the vanes on the wheels. In accordance with the inven-
tion, a water flow splitter is provided which comprises
two passages which have adjacent entrance mouths, a
movable occluding element which is movable to selecta-
ble position settings in which one entrance mouth is oc-
cluded more or less than the other entrance mouth. The
preferred structure for the adjacent entrance mouths is
a circular tube with a diametral dividing wall and for the

occluding element a cylindrical cup shaped element ro-
tatable in the tube with a bottom of the cup located
against the diametral dividing wall and the bottom hav-
ing a semi-circular opening and movable by rotation of
the cup shaped element. The occluding element can
have markings on it to indicate various optional settings
which provide different splits between the driving jets
and suction generating jets. There may be grooves and
ridges on the occluding element and the adjacent
mouths to retain selected settings and the manufacturer
or supplier may provide a selected setting to the user.
[0029] These splitting arrangements still allow for the
water supplied by the push side hose to the cleaner to
be provided to a third use, namely the jet which issues
external to the cleaner to provide an impulsive force as-
sisting the forward motivation of the cleaner and/or the
attachment to a surface to be cleaned.
[0030] A beneficial effect of a pool cleaner designed
according to this invention, is that a positive pressure is
created inside the spheroidal cleaner other than in the
suction passage, so that debris which might otherwise
accumulate in unwanted spaces does not do so.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The invention will more fully described by ref-
erence to a non-limiting example shown in the drawings.
[0032] In the drawings : -

Figure 1 is a schematic view showing a pool cleaner
of this invention in a pool,

Figure 2 is a side elevation of a pool cleaner of this
invention,

Figure 3 is a rear elevation of a pool cleaner,

Figure 4 is a front elevation of the pool cleaner,

Figure 4a is a front elevation of an alternative shape
for the cleaner,

Figure 4b is a front elevation of another alternative
shape for the cleaner,

Figure 5 is an isometric view of the cleaner,

Figure 6 is an isometric view of the inner surfaces
of a segment of the cleaner,

Figure 7 is an oblique view of the outer surfaces of
a segment of the cleaner,

Figure 8 is a side view of the cleaner with the near
side segment removed to show a side view of the
central zone,

Figure 9 is an oblique view of the cleaner with the
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near side segment removed to show a central zone
and parts of the inner surface of the far side seg-
ment,

Figure 10 is an oblique view to show only the central
zone of the cleaner,

Figure 11 is an oblique view to show the suction pas-
sage of the central zone of the cleaner and the far
side segment.

Figure 12 is an oblique view of the suction passage
of the cleaner,

Figure 13 is an oblique view from another angle of
the suction cleaner of the central zone,

Figure 14 is an oblique view of the debris collector,

Figure 15 is a similar oblique view of the debris col-
lector with the sieve portion partially lifted off from
the sump portion, and

Figure 16 is an enlarged view of water flow distribu-
tion passages with an outer cover removed for con-
venience of illustration and description.

Figure 17 is a rear elevation of a flow splitter for the
cleaner,

Figure 18 is a side elevation of an occluding ele-
ment of the flow splitter, removed from the splitter,

Figure 19 is a front elevation of the occluding ele-
ment, removed from the splitter,

Figure 20 is an isometric projection of the occluding
element, removed from the splitter,

Figure 21 is an isometric projection of a connector
to a push side hose (not shown),unscrewed from
the splitter,

Figure 22 is an axial cross section on section X-X
shown in figure 17, of the splitter including occluding
element and connector, all connected,

Figure 23 is a cross sectional side view on section
Y-Y shown in figure 24, of a movable lip for the
mouth of the suction passage, removed from the
passage,

Figure 24 is a plan view of the movable lip, removed
from the passage,

Figure 26 is a front elevation of a float used on both
sides of the cleaner (see figures 8, 9, 10 and 11),
and

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0033] Figure 1 schematically shows a push side
cleaner 1 located on a bottom surface 2 of a pool 3. The
pool cleaner 1 has a hose 4 connected to the push side
of a water circulation system which circulates and filters
water for the pool. The pool cleaner 1 has a nozzle 5
which jets water rearwardly of the pool cleaner so as to
assist in propelling it along the pool surface and the noz-
zle is mounted in a ball joint so that it can be angled, or
it can be manufactured in a fixed angle position, as
shown by reference numeral 85 in figure 17. The angle
of the nozzle may be made suitable also to press the
pool cleaner to some extent onto the surface of the pool
along which it is moving. The pool cleaner moves by ro-
tation of the outer segments of the cleaner in the direc-
tion indicated by the arrow 6 so that the pool cleaner
moves along the pool surface in the direction indicated
by the arrow 7.
[0034] As shown in figures 2, 3 and 4 the push side
pool cleaner is generally spheroidal in shape of its outer
surfaces. The pool cleaner comprises a central zone 8
bounded by two segments 9 and 10. The central zone
8 has the push type hose 4 connected to it and the two
segments 9 and 10 are rotatively driven as indicated
again by the arrow 6. The central zone 8 has a clearance
11 from a pool surface 12 on which the cleaner moves.
The mouth has added to it a movable lip 60 which is
hinged at 61 to the mouth and has a plastic formation
62 which acts as a spring to urge the lip downwards to
tend to bear against the surface to be cleaned, as the
cleaner moves over the surface. The central zone 8 also
accommodates a venturi 13 which has its mouth shown
in figure 4 directed forwardly in relation to the direction
of motion 7 of the cleaner in use. The two segments in
this example are independently driven, as will be de-
scribed below. The centre of gravity is located at a po-
sition 14 of the cleaner thus below the axis of rotation
15 in the orientation that the cleaner will normally as-
sume along a bottom surface of the pool. Because of
the lightness of the cleaner and because of the spherical
surfaces which can provide the impulsion for the clean-
er, however, it is relatively unstable, can swing and ro-
tate and the axis 15 oscillate in three dimension so as
to provide a high degree of randomness of the move-
ment over the pool surfaces. This would occur particu-
larly, for example, where the cleaner, moving over the
bottom surface 2 of the pool would contact a wall 16 of
the pool. (Fig.1). Because of the jet 5 and the specific
gravity close to 1 the pool cleaner will climb up the wall
16 but also in many instances one segment may lose
contact while the other retains contact and this will result
in a rotation of the pool cleaner about an axis approxi-
mating to the axis of the hose 4 where it is connected to
the cleaner, for example. This and many other relatively
acrobatic gyrations of the cleaner are possible. The
hose 4 and/or its connection to the cleaner has a rota-
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tional coupling to allow this freedom. If the cleaner lands
on the pool bottom surface upside down or some other
orientation this does not matter because of its spherical
shape and that all of the surfaces which can touch the
pool surfaces are rotating so that the cleaner undergoes
twisting and turning in a highly random manner.
[0035] Figure 4a shows another shape for the cleaner
which is two truncated conical segments 9a and 10a,
tapering outwardly.
[0036] Figure 4b shows yet another shape for the
cleaner in which the two segments 9b and 10b are cy-
lindrical
[0037] Turning to figure 5 the main features of the pool
cleaner in its exterior surfaces can be seen and the
same reference numerals as have been used in the pre-
ceding figures are shown in figure 5. In addition the nip-
ple 17 is seen to which is connected the hose 4. The jet
5 in a ball joint connection is seen in more detail with
the ball 18 visible. Furthermore a manifold 19 is seen
which serves to distribute the water supplied at the con-
nection 17 from the hose 4. The manifold's purpose is
to distribute the water on the one hand to two jets inside
the cleaner (which will be described below) each of
which drives one of the two segments 9 and 10 and to
distribute water to a jet or jets in the suction passage.
The water jets in the suction passage have an entrain-
ment and/or venturi effect which results in the suction
passage drawing water in from the general body of wa-
ter of the pool just ahead of the mouth of the suction
passage and also to draw in debris as the pool cleaner
moves forward. As can be seen in figure 4 this mouth is
directed in the direction in which the pool cleaner moves.
The view of figure 5 also shows a gap 20 between the
segment 9 and central zone 8 on the one hand and 21
between the segment 10 and the central zone 8 on the
other hand. The view also shows a slotted circular hole
22 in the segment 9 and a similar circular slotted hole
(not seen) is provided in the segment 10. These open-
ings allow water which has been drawn into the suction
tube, has passed into the debris collector and then
moves out through the sieve walls of the debris collector,
to exit from the pool cleaner as a whole. This aspect of
the cleaner design of this invention results in the interior
of the cleaner, apart from the suction passage, being
under positive pressure, i.e. slightly higher pressure
than the ambient water. This is advantageous, of
course, in that there will not be tendency for debris to
be sucked into interior regions of the cleaner, other than
the suction tube. The holes 22 also allow escape of air
from the cleaner should air enter it, e.g. due to the clean-
er breaching the water surface.
[0038] Figures 6 and 7 show a segment of the pool
cleaner, the segments are identical with each other on
each side. Figure 6 shows the interior of the segment
and the important formations inside the segment include
the vanes 23 arranged on the interior surface of the seg-
ment near the edge 26 of the segment. It is on to these
vanes that a jet of water impinges in order to drive the

segment rotatively and which provides the motivation for
the pool cleaner to be driven forward. The view also
shows the important feature of the bush 27 having in it
splines 28 into which a shaft (to be described below) is
inserted. This establishes the axis of rotation of the seg-
ment in use. The view also shows the slotted aperture
22 and a plurality of flanges 29 provided for structural
purposes. Prototype trials have shown that the splines
can be omitted and instead a fairly firm friction fit used
between shaft and wheel. The friction fit allows the con-
nection to give way if an excessive torque is applied so
that the shaft is not broken
[0039] The view of figure 7 shows the outer surfaces
of a typical segment 9 or 10. The outer surfaces have a
highly flexible polymer applied in a pattern 30 which is
designed to give improved traction of the segment
against surfaces of the pool and it has aesthetic aspects
as well. However, a region 31 of the segment near its
axis of rotation has bristles 32 designed so as to provide
a brushing action when this region 31 engages surfaces
of the pool. The segment itself would be, for example,
moulded from a suitable other polymeric material, e.g.
an engineering plastic.
[0040] The view of figure 8 allows a side view of the
central zone of the cleaner since the near side segment
has been removed. Reference is at the same time made
to figure 9 which is an oblique view with the front seg-
ment removed and to figure 10 which is an oblique view
with both segments removed.
[0041] These figures show that the central zone of the
pool cleaner comprises two major components, a debris
collector and a suction passage. The debris collector is
indicated generally by the arrow 32 and the suction pas-
sage generally by the arrow 33, the debris collector is
shown also in the views of figures 14 and 15 and the
suction passage is shown also in the views of figures
11, 12 and 13 and more detailed description will be given
with reference to these figures below. The suction pas-
sage includes integrally a support structure 34 which
supports a housing 35 which carries bearings 56 for a
shaft 36 (fig. 9) which projects at both ends from the
housing 35 so as to be inserted into the splined holes of
the outer segments of the pool cleaner. This allows for
rotation of the two segments with respect to the central
zone on an axis lying along the centre line of the shaft
36 and in this example the two segments must neces-
sarily rotate at the same speed as they are both splined
onto the same shaft. This splines may be replaced by a
friction fit to allow slipping should large forces arise. As
supplied to the customer the two segments will be fixed
to the shaft 36 and hence will not usually be removable
from the suction passage 33 and structure 34 which car-
ries the housing 35 in which the shaft is journalled. How-
ever, the debris collector 32 can be lifted out from the
pool cleaner by means of the handle 86 being grasped,
the tab 37 being pushed so as to disconnect a latch on
the suction passage structure. At the other end of the
debris collector, formation 50 of the suction passage
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structure engaging detent 58 of the debris collector
structure provides for a hinging action initially after
which the debris collector comes free from the suction
passage structure and can be lifted out of the pool clean-
er for cleaning out of the collected debris. The suction
passage 13 presents its mouth 39 (see figure 10) on the
forward side of the pool cleaner relative to its direction
of advance 7 and water and debris ingested at the mouth
39 passes along the curved suction passage 13 into the
debris collector 32. The debris collector consists of a
sump 40, which is partitioned by the necessity of the
bush 35, and a portion 41 having gauze which is provid-
ed on both sides for escape of water but retention of
debris inside the debris collector, (the gauze is not
shown in fig. 9).
[0042] The manifold 19 extends across the width of
the central zone so that water entering it from the con-
nector 17 can enter a passage 41 on the near side of
the suction passage structure which is seen in these
views and also a similar passage on the other side of
the structure which is not visible. The passage 41 con-
nected to a passage shown in the structure 42 (figure
9) which carries this water also to the other side of the
structure and applies thus water equally to two nozzles
which are located inside the suction passage 13. One
of these nozzles, nozzle 43 can be seen in the view of
figure 10 and a similar nozzle on the other side of the
inner surfaces of the suction passage 13 is similarly sup-
plied with water. These two nozzles direct water jets in
a suction passage 13 and they entrain surrounding wa-
ter and draw it into the mouth 39 and along the passage
13 into the debris collector as well as then entraining
debris from the pool surfaces. The passage 47 similar
to the passage 41 on the other side of the structure sim-
ilarly leads to a connecting passage (not seen) which
brings the water equally to both sides and thence to two
nozzles on the outside of the structure each of which
directs a jet on to the mains of the outer segment so as
to drive these rotatively. In these views the outer nozzle
44 is visible in figures 8 and 9 and a similar nozzle 45 is
provided on the other side (fig. 10). Thus the nozzle 44
drives the outer segment which has been removed in
these views and the other similar outer nozzle drives the
segment 9 which is visible, for example, in the view of
figure 9.
[0043] This manner of directing the water flow allows
for a structure to be provided inside the manifold 19
which can be used to adjust the division of water be-
tween the two inner nozzles which direct their jets into
the suction passage 13 on the one hand and the two
outer nozzles which drive the outer segments which
serve as wheels on the other hand. This structure is not
shown but can comprise some convenient partitioning
or metering structure such as, for example, are known
in other arts such as mixing taps and the like. The sieve
part 41 of the debris collector is clipped on to the sump
part 40 by the action of a clip which can be released by
pressing a tab 46.

[0044] Moving on to figures 11, 12 and 13 the suction
passage 33 of the debris collector is shown more effec-
tively in these views. In figure 11 it can be seen how the
sump part 33 has the structure 34 integrally moulded
with it supporting the housing 35 in which the shaft 36
is journalled and the far side outer segment 9 is seen
on the shaft. As mentioned the assembly of this sump
unit shaft and both outer segments is normally not dis-
assembled by the user.
[0045] The views 11, 12 and 13 show rather well the
curved suction passage 13 with the open mouth 39 of
this passage. The views of figure 12 and 13 also show
the second of the outer jets, the jet 45 which is a mirror
image of the jet 44 seen in previous views. The views
also show the passage 47 which is a mirror image of the
passage 41. The internal connection of these two pas-
sages are, however, as mentioned such that the pas-
sage 41 feeds both internal jets and the passage 47
feeds both external jets. The suction passage 13 with
its mouth 39 directed forwardly relative to the direction
of movement 7 in use curves upwardly to an exit 48 of
the suction passage 13. It is this exit 48 which discharg-
es water and debris into the debris collector as has been
described previously.
[0046] Moving on to figures 14 and 15, these show
the debris collector as it appears when removed from
the pool cleaner. This will be done by the user of the
pool cleaner at intervals when it is necessary to clean
out the debris collector. As can be seen and has been
described the debris collector comprises a sump 40 hav-
ing the indentation 49 to allow for the space needed by
the bush 35. The clip 37 can be seen by which the unit
as shown in figure 14 comprising the sump 40 and the
sieve portion 41 clips into the pool cleaner, the other end
having a detent 58 into which is locked a turnover flange
50 of the pool cleaner in the central zone (see figs. 11,
12 and 13).
[0047] The exit 48 (figs. 11, 12, 13) of the suction pas-
sage 13 thus connects to the debris collector and dis-
charges its water and debris at the position indicated by
the arrow 51 into the debris collector. The water and de-
bris then follows paths indicated by the arrows 52. Cer-
tain debris will thus settle into the sump areas 40 while
the water will then exit sideways out of the sieve mesh
at 41. The water flow is circular, sweeping past the sieve
surfaces, so there may be a self-cleaning effect, at least
near the exit 48 of the suction passage 48. It will be not-
ed that the debris collector has a width which is confined
to the central region which means that once undipped it
can simply be lifted straight out of the pool cleaner in a
convenient way.
[0048] Figure 15 shows how, once the tabs 46 are
pressed the sieved portion 41 is released from the sump
portion 40 and can initially be hinged upwardly as indi-
cated by the arrow 53 and then disconnected entirely
from the formations 38 which hingedly hold the other
end initially. The sieved portion sump portion can then
be separated entirely to facilitate thoroughly cleaning.
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[0049] Figure 16 shows a detail of the passage 41 with
the outer cover of that passage removed for purposes
of illustration. This shows how the manifold 19 which re-
ceives water from the connection 17 distributes that wa-
ter to left and right. On the left hand side it enters the
passage 41 and moves to the region in which there is a
transverse passage 42 which takes the water across to
the other side of the central zone in addition to the side
on which the passage 41 is located. This water is then
fed via the hole 54 to the internal jet which is not seen
but which is a mirror image of the jet 43 inside the suction
passage 13. Water which has entered from the manifold
19 in the other passage 47 (see figs. 10, 12 and 13)
comes across to the side of the central zone shown in
figure 16 via the passage 55. In this way the water is
supplied to both sides of the central zone to the two outer
jets being the jet 44 and the jet 45.
[0050] Figures 17 to 22 show a water flow splitter
means of the cleaner, seen as a view in the direction of
arrow 60 shown in figure 5. The water flow splitter com-
prises two passages 61 and 62 with adjacent or contig-
uous mouths 63 and 64, respectively. The two passages
and mouths are formed by a diametral dividing wall 65
in a circular tube 66.
[0051] An occluding element 67 shown separately in
figures 18, 19 and 20, is cup shaped and rotatably fitted
in the tube 66. The bottom 68 of the cup shape is rotat-
ably against the dividing wall 65 and has a semi circular
opening 69. A small tab 70 allows the cup shaped ele-
ment to be lifted out of the tube 66 by finger and thumb.
A set of five grooves 71 allow the cup shaped element
to be fitted into the tube 66 in anyone of five selectable
rotatory positions, which adjusted the division of water
between the passages 61 and 62.
[0052] A connector 72 is screwed onto an external
screw thread on the tube 66 and holds the occluding
element in operative position, as shown in figure 22. A
flanged formation 74 allows the connector to be used as
a handle to lift the cleaner. The connector has a spigot
73 which is shown on a swivel 77, but could be directly
onto the connector 72, if preferred.
[0053] Figure 22 shows a swivel connection compris-
ing a flange 75 in the connector 72 and a co-acting
groove 76 in a swivel 77 which provides the spigot 73
for connection of a push side hose (not shown). The
swivel connector is best located in the connector 72, as
shown in figure 22, rather than in the pipe or at the pool
wall, as is the case with the prior art.
[0054] Figure 22 shows a nozzle 85 which is an alter-
native, being fixed, to the nozzle 5 described above.
[0055] Figures 23 and 24 show a structure 80 which
provides a movable lip 81 for the mouth of the suction
passage. The structure has a shaft 82 which is jour-
nalled in the mouth of the cleaner so as to be hingedly
mounted. A thin finger-like formation 83 presses against
the roof of the mouth when installed and acts as a spring
to urge the lip downwards so as to bear against the sur-
face being cleaned. The flow of water inwardly through

the structure is indicated by the arrow 84 in figure 23.
The structure fits in the mouth 39, e.g. as seen in figures
10 and 12.
[0056] Figures 25 and 26 show a float 86 of which two
are attached to the cleaner, at a position below the axis
of rotation of the axle 36 of the cleaner (see figures
8,9,10 and 11). The float is a moulding in plastic which
creates a sealed void filled with air, thus giving a buoy-
ancy force when immersed in water. With two located
below the axis of rotation of the axle and hence the
wheels of the cleaner (related to the cleaner moving
over a pool bottom), they give a force which raises the
effective centre of gravity of the cleaner above the axis
of rotation, reducing stability under water, creating
greater randomness and hence more thorough clean-
ing.
[0057] The floats 86 have grooves 87 on either side
and a catch 88, for a sliding fit into the sides of the clean-
er and to be retained in position.
[0058] Figures 5 and 14 show a weight 89 in the form
of a rectangle of lead (or similar heavy material), located
at the top of the cleaner, relative to its position with its
mouth against a pool bottom. This weight raises the cen-
tre of gravity of the cleaner to just below the axis of the
shaft 36. This high weight combined with the buoyancy
forces created by the low floats, one gets the resulting
effects which have been described above.

Claims

1. A pool cleaner comprising two outer segments (9,
10) with wheels, which can run over the surface to
be cleaned, and a central zone (8) located between
these two segments (9, 10) and connectable to a
push-side hose (4) which can deliver water to the
cleaner, the central zone (8) capable of moving over
the surface to be cleaned accommodates a suction
passage (33) for drawing in debris from the surface
to be cleaned and delivering it to a debris collector
(32), characterized in that at least one jet (44 ; 45)
adapted to provide a suction action in the suction
passage (33) is provided in the passage so that the
wheels are rotatively driven by water impinging di-
rectly thereon.

2. A pool cleaner as claimed in claim 1 in which noz-
zles (43, 44, 45) are provided in the suction passage
(33), with water exiting the nozzles (43, 44, 45) hav-
ing a tangential component of direction which as-
sists in the forward impulsion of the cleaner by jet
reaction forces.

3. A pool cleaner as claimed in claim 1 or claim 2 hav-
ing only two outer segments (9, 10) which are sym-
metrically disposed about the central zone (8).

4. A pool cleaner as claimed in any of claims 1, 2, or
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3 in which the segments (9, 10) have spheroidal sur-
faces, further comprising a plurality of brush-like for-
mations (32) on portions of the surfaces.

5. A pool cleaner as claimed in any of claims 1 to 4
further comprising vanes (23) on the wheels and in
which the wheels are rotatively driven by water im-
pinging directly onto the vanes (23).

6. A pool cleaner as claimed in any of claims 1 to 5
further comprising a shaft (36) joining the wheels so
that their rotation is fixed relative to one other.

7. A pool cleaner as claimed in any of claims 1 to 6 in
which the debris collector (32) is confined to within
the central zone (8), capable of being lifted out of
the cleaner to empty it.

8. A pool cleaner as claimed in any of claims 1 to 7 in
which the suction passage (33) has a mouth (39)
adjacent the surface to be cleaned.

9. A pool cleaner as claimed in any of claims 1 to 8 in
which the debris collector (32) comprises two sep-
arated sump regions (40) and sieve surfaces (41)
to allow the water to exit the collector (32) and the
debris to be retained in the two sump regions (40).

10. A pool cleaner as claimed in claim 8 in which the
mouth (39) has a movable lip which is biased to tend
to move into contact with the pool surface.

11. A pool cleaner as claimed in claim 8 in which the
portion of the suction passage adjacent the mouth
is oriented other than normal to the wheels.

12. A pool cleaner as claimed in any of claims 1 to 3
and 5 to 11 in which the outer segments (9, 10) have
outer surfaces, the shape of the outer surfaces be-
ing spheroidal, bi-conical, or cylindrical.

13. A pool cleaner as claimed in any of claims 1 to 12
in which at least one jet provides suction action with-
in the suction passage (33) and at least another jet
impinges water on at least one of the wheels, further
comprising a flow splitter for selectively varying the
flow of water to the jets.

14. A pool cleaner as claimed in claim 13 in which the
flow splitter comprises a moveable occluding ele-
ment (67).

15. A pool cleaner as claimed in claim 14 in which the
flow splitter further comprises structure having two
passages (61, 62) which have adjacent entrance
mouths (63, 64) and the moveable occluding ele-
ment is movable to selectable position settings in
which one entrance mouth is occluded more or less

than the other entrance mouth.

16. A pool cleaner as claimed in claim 15 in which the
structure for the two passages (61, 62) and the ad-
jacent entrance mouths (63, 64) is a circular tube
(66) with a diametral dividing wall (65) and for the
occluding element a cylindrical cup shaped element
rotatable in the tube with a bottom (68) of the cup
located against the diametral dividing wall (65) and
the bottom (68) having a semi-circular opening (69)
and movable by rotation of the cup shaped element.

Patentansprüche

1. Schwimmbeckenreiniger, umfassend zwei Außen-
segmente (9, 10) mit Rädern, die über die zu reini-
gende Fläche laufen können, und eine zentrale Zo-
ne (8), die zwischen diesen beiden Segmenten (9,
10) liegt und an einen schubseitigen Schlauch (4)
anschließbar ist, der Wasser zu dem Reiniger füh-
ren kann, wobei die zentrale Zone (8), die sich über
die zu reinigende Fläche bewegen kann, einen
Saugkanal (33) beinhaltet, um Schmutz von der zu
reinigenden Fläche einzusaugen und ihn zu einer
Schmutzauffangvorrichtung (32) zu führen, da-
durch gekennzeichnet, dass wenigstens eine
Strahldüse (44, 45), die so ausgestaltet ist, dass sie
eine Saugwirkung im Saugkanal (33) erbringt, in
dem Kanal vorgesehen ist, so dass die Räder durch
Wasser, das direkt auf sie trifft, rotierend angetrie-
ben werden.

2. Schwimmbeckenreiniger nach Anspruch 1, bei dem
Düsen (43, 44, 45) in dem Saugkanal (33) vorgese-
hen sind, wobei Wasser, das aus den Düsen (43,
44, 45) austritt, eine tangentiale Richtungskompo-
nente hat, die den Vorwärtsantrieb des Reinigers
durch Strahldüsen-Reaktionskräfte unterstützt.

3. Schwimmbeckenreiniger nach Anspruch 1 oder An-
spruch 2 mit nur zwei Außensegmenten (9, 10), die
symmetrisch um die zentrale Zone (8) angeordnet
sind.

4. Schwimmbeckenreiniger nach einem der Ansprü-
che 1, 2 oder 3, bei dem die Segmente (9, 10) sphä-
roidische Flächen haben, ferner umfassend eine
Mehrzahl von bürstenartigen Gebilden (32) auf Ab-
schnitten der Flächen.

5. Schwimmbeckenreiniger nach einem der Ansprü-
che 1 bis 4, ferner umfassend Schaufeln (23) auf
den Rädern, wobei die Räder durch Wasser, das
direkt auf die Schaufeln (23) trifft, rotierend ange-
trieben werden.

6. Schwimmbeckenreiniger nach einem der Ansprü-

15 16



EP 1 080 284 B1

10

5

10

15

20

25

30

35

40

45

50

55

che 1 bis 5, ferner umfassend einen Schaft (36), der
die Räder so miteinander verbindet, dass ihre Dre-
hung relativ zu einander fixiert ist.

7. Schwimmbeckenreiniger nach einem der Ansprü-
che 1 bis 6, wobei die Schmutzauffangvorrichtung
(32) auf die zentrale Zone (8) beschränkt ist und
zum Entleeren aus dem Reiniger herausgehoben
werden kann.

8. Schwimmbeckenreiniger nach einem der Ansprü-
che 1 bis 7, wobei der Saugkanal (33) eine Öffnung
(39) neben der zu reinigenden Fläche hat.

9. Schwimmbeckenreiniger nach einem der Ansprü-
che 1 bis 8, wobei die Schmutzauffangvorrichtung
(32) zwei getrennte Sammelbehälterregionen (40)
und Siebflächen (41) umfasst, damit das Wasser
die Auffangvorrichtung (32) verlassen und der
Schmutz in den beiden Sammelbehälterregionen
(40) zurückgehalten werden kann.

10. Schwimmbeckenreiniger nach Anspruch 8, bei dem
die Öffnung (39) eine bewegliche Lippe hat, die so
vorgespannt ist, dass sie dazu neigt, mit der
Schwimmbeckenoberfläche in Kontakt zu kommen.

11. Schwimmbeckenreiniger nach Anspruch 8, wobei
der Abschnitt des Saugkanals neben der Öffnung
anders als lotrecht zu den Rädern ausgerichtet ist.

12. Schwimmbeckenreiniger nach einem der Ansprü-
che 1 bis 3 und 5 bis 11, bei dem die Außenseg-
mente (9, 10) Außenflächen haben, deren Gestalt
sphäroidisch, doppelkonisch oder zylindrisch ist.

13. Schwimmbeckenreiniger nach einem der Ansprü-
che 1 bis 12, bei dem wenigstens eine Strahldüse
eine Saugwirkung innerhalb des Saugkanals (33)
erbringt und wenigstens eine andere Strahldüse
Wasser auf wenigstens eines der Räder stößt, fer-
ner umfassend einen Strömungsspalter zum selek-
tiven Variieren des Wasserstroms zu den Strahldü-
sen.

14. Schwimmbeckenreiniger nach Anspruch 13, bei
dem der Strömungsspalter ein bewegliches Ver-
schlusselement (67) umfasst.

15. Schwimmbeckenreiniger nach Anspruch 14, bei
dem der Strömungsspalter ferner eine Struktur mit
zwei Kanälen (61, 62) umfasst, die nebeneinander
liegende Zutrittsöffnungen (63, 64) haben, und das
bewegliche Verschlusselement in selektierbare Po-
sitionseinstellungen beweglich ist, in denen eine
Zutrittsöffnung mehr oder weniger als die andere
Zutrittsöffnung verschlossen ist.

16. Schwimmbeckenreiniger nach Anspruch 15, wobei
die Struktur für die beiden Kanäle (61, 62) und die
nebeneinander liegenden Zutrittsöffnungen (63,
64) eine kreisförmige Röhre (66) mit einer diame-
tralen Trennwand (65) und für das Verschlussele-
ment ein zylindrisches becherförmiges Element ist,
das in der Röhre drehbar ist, wobei ein Boden (68)
des Bechers gegen die diametrale Trennwand (65)
liegt und der Boden (68) ein halbkreisförmiges Loch
(69) hat und durch die Drehung des becherförmigen
Elements beweglich ist.

Revendications

1. Nettoyeur de piscines comprenant deux segments
extérieurs (9, 10) avec roues pouvant rouler sur la
paroi à nettoyer, et une zone centrale (8) située en-
tre ces deux segments (9, 10) et pouvant être con-
nectée à un tuyau côté pression (4) capable d'ali-
menter le nettoyeur en eau ; la zone centrale (8)
pouvant se mouvoir au-dessus de la paroi à net-
toyer, ce qui crée un canal d'aspiration (33) qui attire
les impuretés de la paroi à nettoyer et les achemine
vers un récipient à impuretés (32), caractérisé en
ce qu'au moins un jet (44, 45) adapté pour opérer
une aspiration dans le canal d'aspiration (33) est
placé dans le canal de sorte que les roues sont en-
traînées en rotation par l'eau projetée directement
sur elles.

2. Nettoyeur de piscines selon la revendication 1 dans
lequel des becs (43, 44, 45) sont situés dans le ca-
nal d'aspiration (33), l'eau sortant de ces becs (43,
44, 45) ayant une composante tangentielle de di-
rection qui aide à la propulsion vers l'avant du net-
toyeur par les forces de réaction des jets.

3. Nettoyeur de piscines selon l'une des revendica-
tions 1 ou 2 ayant seulement deux segments exter-
nes (9, 10) disposés de façon symétrique autour de
la zone centrale (8).

4. Nettoyeur de piscines selon l'une des revendica-
tions 1, 2 ou 3 dans lequel les segments (9, 10) ont
des surfaces sphéroïdales, comprenant de plus un
ensemble de formations en brosses (32) sur certai-
nes parties des surfaces.

5. Nettoyeur de piscines selon l'une des revendica-
tions 1 à 4 comprenant de plus des pales (23) sur
les roues et dans lequel les roues sont entraînées
en rotation par l'eau projetée directement sur les pa-
les (23).

6. Nettoyeur de piscines selon l'une des revendica-
tions 1 à 5, comprenant de plus un arbre (36) reliant
les roues entre elles de sorte que leur rotation est
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fixe l'une par rapport à l'autre.

7. Nettoyeur de piscines selon l'une des revendica-
tions 1 à 6, dans lequel le récipient à impuretés (32)
est confiné à l'intérieur de la zone centrale (8) et
peut être soulevé du nettoyeur pour être vidé.

8. Nettoyeur de piscines selon l'une des revendica-
tions 1 à 7, dans lequel le canal d'aspiration (33) a
une ouverture (39) adjacente à la paroi à nettoyer.

9. Nettoyeur de piscines selon l'une des revendica-
tions 1 à 8, dans lequel le récipient à impuretés (32)
comprend deux zones de vidange (40) et deux sur-
faces de tamisage (41) séparées pour permettre à
l'eau de quitter le récipient (32) et aux impuretés
d'être retenues dans les deux zones de vidange
(40).

10. Nettoyeur de piscines selon la revendication 8 dans
lequel l'ouverture (39) a un rebord mobile biaisé
pour bouger au contact des parois de la piscine.

11. Nettoyeur de piscines selon la revendication 8 dans
lequel la partie du canal d'aspiration adjacente à
l'ouverture n'est pas orientée normalement par rap-
port aux roues.

12. Nettoyeur de piscines selon l'une des revendica-
tions 1 à 3 et 5 à 11 dans lequel les segments ex-
térieurs (9, 10) ont des surfaces extérieures, la for-
me desdites surfaces étant sphéroïdale, biconique
ou cylindrique.

13. Nettoyeur de piscines selon l'une des revendica-
tions 1 à 12 dans lequel au moins un jet opère une
action d'aspiration dans le canal d'aspiration (33) et
au moins un autre jet projette l'eau sur au moins
une des roues, comprenant de plus un séparateur
de débit pour faire varier de façon sélective le débit
de l'eau vers les jets.

14. Nettoyeur de piscines selon la revendication 13
dans lequel le séparateur de débit comprend un élé-
ment de fermeture mobile (67).

15. Nettoyeur de piscines selon la revendication 14
dans lequel le séparateur de débit comprend de
plus une structure comportant deux canaux (61, 62)
avec des bouches d'entrées adjacentes (63, 64) et
l'élément de fermeture mobile est orientable vers
des positions sélectionnables, où une bouche d'en-
trée est fermée plus ou moins que l'autre.

16. Nettoyeur de piscines selon la revendication 15
dans lequel la structure pour les deux canaux (61,
62) et les bouches d'entrées adjacentes (63, 64) est
un tube circulaire (66) avec une cloison diamétrale

(65) et la structure pour l'élément de fermeture un
élément en forme de cuvette cylindrique rotative
dans le tube, le fond (68) de la cuvette étant situé
contre la cloison diamétrale (65) et ledit fond (68)
étant doté d'une ouverture semi-circulaire (69) et
mobile par rotation de l'élément en forme de cuvet-
te.
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