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(57) ABSTRACT 

The invention relates to am immersed surface cleaning 
device comprising a ?ltering chamber (6) provided, through 
a loWer rigid Wall (8), With at least one liquid inlet (9a, 9b) 
Which has a non-return unit at least one ?lter (7) remote from 
each liquid inlet (9a, 9b) in such a Way that a solid impurities 
retaining area (12) is de?ned and With a hydraulic circuit for 
forming a liquid ?oW by pumping means (4). At least one 
non-return unit comprises an anti-retum conduit (20) Which 
extends through the retaining area (12) aWay from the liquid 
inlet and Whose free end (21) enters said retaining area (12), 
Wherein the conduit is used for preventing at least the 
passage of impurities in an opposite direction from the 
retaining area through the liquid inlet at least When said 
pumping means is unused. 
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Fig ‘4 
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Fig 5 
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Fig 6 
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IMMERSED SURFACE CLEANING DEVICE 
PROVIDED WITH A NONRETURN INLET 

CONDUIT 

[0001] The invention relates to a device for cleaning a 
surface immersed in a liquid, such as the Walls of a sWim 
ming pool basin containing Water. 

[0002] Already known are surface cleaning devices hav 
ing a ?ltration chamber With a stiff loWer Wall extending 
facing the surface to be cleaned and betWeen tWo axles 
bearing rolling components intended for rolling on the 
surface to be cleaned, at least one liquid inlet in the ?ltration 
chamber, at least one liquid inlet in the ?ltration chamber 
[sic; line repeated] and at least one ?lter extending a distance 
from each liquid inlet so that a holding Zone for solid 
impurities is de?ned betWeen the liquid inlet(s) and the 
?lter(s). A hydraulic circuit is formed in the device so that 
circulation of liquid can be established in the ?ltration 
chamber from and through the liquid inlet(s) and through the 
?lter(s) under the effect of pumping means. 

[0003] In the case of an electrical device as described in 
FR-2 818 680, the pumping means are integrated in the 
device, particularly in the ?ltration chamber. 

[0004] In order to avoid back?oW of impurities out of the 
holding Zone When the pumping means are inactive and 
When the device is removed from the liquid by the user, for 
example, in order to empty the ?ltration chamber, the liquid 
inlets of the loWer Wall are generally given non-return valves 
(US-2002/0104790). Such a valve is most often formed by 
a membrane With bending elasticity attached inside the 
holding Zone on one side of the inlet, or is formed by a stiff 
articulated ?ap. 

[0005] These non-return valves nevertheless prove to pose 
e?iciency and/or design problems. In effect, an elastic mem 
brane must be provided to be su?iciently stilf to be returned 
and applied With force against the inlet. But in this case, in 
operation, it generates an extensive load loss encumbering 
the hydraulic e?iciency of the pumping means. If the mem 
brane is too ?exible, it risks undergoing permanent defor 
mation With use, alloWing passage of opposite ?oW and 
impurities. 

[0006] In the case of a ?exible membrane as Well as the 
case of a stiff ?ap, it frequently happens that impurities With 
large dimensions and/or With speci?c shapes (leaves, pine 
needles . . . )become Wedged in the liquid inlet, particularly 
betWeen the valve and Wall portion forming the seat for this 
valve. In this case, the valve remains open, and impurities 
can come out again in the opposite direction through the 
liquid inlet. 

[0007] Additionally, the operation of extracting a device 
out of the liquid is often done by successive irregular pulls 
exerted on a hose or cable connected to the device. These 
irregular pulls can lead to alternating variations of pressure 
at the site of the valves that can be made to open, alloWing 
inadvertent back?oW of impurities in the opposite direction. 

[0008] This problem is a serious detriment to the e?i 
ciency of the device inasmuch as When the user extracts the 
device from the liquid after a cleaning cycle, the immersed 
surface is considered to be particularly clean. Inadvertent 
discard of impurities into the pool at that time resulting 
simply from extraction of the device out of the pool puts 
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back in question, in the mind of the user, the e?iciency of the 
device and a great part of the value of the cleaning operation 
done before. 

[0009] The reliability of non-return devices at the site of 
liquid inlets therefore constitutes a problem of great practi 
cal importance in the mind of the user of these cleaning 
devices With a ?ltration chamber incorporated in the device. 

[0010] HoWever, the solutions that should be used for 
solving this problem must remain extremely economical and 
simple in order to be compatible With the relatively loW 
prices of these devices and the need to make their mainte 
nance and use Within reach of each user. 

[0011] The invention therefore aims to alleviate these 
problems. 

[0012] Us. Pat. No. 4,856,913 and Us. Pat. No. 6,706, 
175 proposed equipping certain ?lter bags for devices of the 
so-called pressure type, With ?exible non-return conduits. 
HoWever, these solutions cannot be transposed to devices 
With a stiff loWer Wall With liquid inlets. These documents do 
not refer to the problems posed by the non-return valves for 
such liquid inlets, and do not provide any solution to these 
problems. 

[0013] The invention therefore relates to an immersed 
surface cleaning device comprising: 

[0014] 
[0015] a stiff loWer Wall extending facing the surface to be 
cleaned, and betWeen tWo axles bearing rolling components 
intended for rolling on the surface to be cleaned, 

[0016] at least one liquid inlet into the ?ltration chamber, 
each liquid inlet provided through this loWer Wall and given 
a non-return device, 

[0017] and at least one ?lter extending a distance from 
each liquid inlet so that a holding Zone for solid impurities 
is de?ned betWeen the liquid inlet(s) and the ?lter(s), 

[0018] a hydraulic circuit suitable for forming a circula 
tion of liquid through the liquid inlet(s) and into the ?ltration 
chamber under the effect of pumping means, 

[0019] characterized by the fact that at least one non 
return device of a liquid inlet consists of a conduit, a 
so-called non-return conduit, suitable for extending into the 
holding Zone from the liquid inlet and said loWer Wall, 
having a free end opening into the holding Zone, and for 
preventing passage at least of the impurities in the opposite 
direction from the holding Zone through the liquid inlet at 
least When the pumping means are inactive. 

a ?ltration chamber With: 

[0020] The inventors in effect have observed that such a 
non-return conduit makes it possible, for a minimal cost, to 
prevent any inadvertent back?oW of impurities When the 
pumping means are stopped and/or during extraction of the 
device out of the liquid, even if the latter is done by 
successive pulls. It moreover induces a very small load loss, 
almost Zero, and in any case much less than that due to a 
valve. 

[0021] The invention can be the object of different 
embodiments, particularly depending on the general archi 
tecture of the device. 
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[0022] Advantageously and according to the invention, 
With said liquid inlet equipped With a non-return conduit 
situated in the lower part of the ?ltration chamber, and With 
the ?lter(s) extending above this liquid inlet, the non-return 
conduit extends upWard into the holding Zone at least When 
the pumping means are active and When the device is facing 
a horizontal surface portion. In this Way, the conduit has the 
effect of raising the entrance of the liquid into the holding 
Zone to a height greater than the base of the holding Zone, 
Which limits the possibilities of back?oW of the impurities 
by gravity. 
[0023] Advantageously and according to the invention, the 
non-return conduit has one end opening at the upper part of 
the holding Zone under the ?lter(s) and a distance from the 
?lter(s). Preferably, the height of the non-return conduit in 
the holding Zone is greater than half that of the holding Zone. 

[0024] In a possible variant of the invention, the non 
return conduit is stiff. In the case in Which it extends upWard, 
it then forms a shaft for feeding liquid into the holding Zone. 

[0025] In another preferred and advantageous variant of 
the invention, the non-return conduit has at least one distal 
part (that is to say farthest from the corresponding liquid 
inlet) formed by a ?exible sleeve capable of ?attening on 
itself and spontaneously closing When the pumping means 
are inactive. When the pumping means are active, the liquid 
and the impurities circulate in the ?exible sleeve Which is 
in?ated by the ?oW of liquid. When the pumping means 
stop, this in?ating e?fect disappears, and any exterior pres 
sure exerted on the ?exible sleeve leads to ?attening and 
closing of it. In particular, any exterior pressure on the sleeve 
that Would tend to deliver liquid and/or impurities back in 
the opposite direction in the sleeve Would have the effect of 
closing the sleeve spontaneously and in effect preventing 
this back?oW. Such is the case in particular When the device 
is extracted out of the liquid, even by irregular successive 
pulls. This phenomenon of ?attening of the sleeve, depend 
ing on the ?exibility of the sleeve, can be obtained When the 
pumping means stop, taking into account the pressure that 
can then predominate in the holding Zone, and the possible 
deformation of the ?exible ?lter(s) Which ?atten(s) com 
pletely or partly against the ?exible sleeve. 

[0026] It should be noted that When the ?exible sleeve is 
?attened, it prevents any back?oW of impurities to the 
outside of the holding Zone, even if it possibly happens that 
an impurity such as a leaf or pine needle remains blocked in 
the ?exible sleeve. In effect, this ?attening has the effect not 
only of then blocking this impurity but also above all of 
effectively closing off the ?exible sleeve in spite of the 
presence of the impurity. In effect, the ?exible sleeve is 
capable of ?attening around the impurity. 
[0027] Advantageously and according to the invention, the 
?exible sleeve is suited so that it cannot turn inside-out 
spontaneously in the opposite direction. The material of 
Which it is constituted, the shape of its cross section (rather 
elongated) and the length of the ?exible sleeve are chosen so 
as to prevent any inadvertent turning inside-out With use, 
particularly during extraction of the device out of the liquid 
When the pumping means are inactive. In particular, the 
material of Which it is constituted must not be too ?exible. 
But the material constituting the ?exible sleeve can be 
chosen to be as ?exible as possible as long as this condition 
remains satis?ed (absence of risk of inadvertently turning 
inside-out). 
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[0028] The ?exible sleeve is preferably non-elastic or has 
a slight bending elasticity. There is nothing stopping one 
from providing a ?exible sleeve With a certain shape elas 
ticity, preferably tending to return it to the state in Which it 
is ?attened on itself and closed, at least in its distal end 
portion (farthest from the liquid inlet). 

[0029] Advantageously and according to the invention, the 
?exible sleeve is formed by a material based on synthetic 
?bersipar‘ticularly resistant to the liquid in consideration, 
for example, polyester ?bers. This material is advanta 
geously formed by a fabric, a non-Woven material, a mesh 
(knit), a complex or layered material or any other composite 
assembly of such ?bers. 

[0030] It should be noted that the non-return conduit must 
be at least impervious to the solid impurities contained in the 
holding Zone. It can also preferably be roughly impervious 
to the liquid, but there is nothing preventing it in contrast 
from having a certain permeability to the liquid. 

[0031] Furthermore, advantageously and according to the 
invention, the non-return conduit has a stiff base extending 
into the holding Zone from the liquid inlet and suitable for 
receiving the ?exible sleeve. Advantageously and according 
to the invention, the ?exible sleeve is suited so that it can be 
mounted on the base in a removable manner in order to 
alloW changing of this ?exible sleeve. 

[0032] This assembly can be produced by elastic tighten 
ing of the mounting end of the ?exible sleeve, Which has fast 
removable fastening means, for example, a collar or a ring 
With traction elasticity, and/or loop and hook ?ttings (VEL 
CRO®), and/or an annular rib of the sleeve With stiffness in 
traction, Which is elastically engaged in a groove of the base, 
or any other equivalent means forming a fast removable 
assembly. 
[0033] Furthermore, advantageously and according to an 
embodiment of the invention, the free end of the non-return 
conduit opens horiZontally or doWnWard. This arrangement 
is particularly advantageous in the case of a stiff non-return 
conduit extending upWard. In this case, it prevents falling of 
impurities back from the holding Zone into the non-return 
conduit by gravity. It is also possible to envisage a non 
return conduit having a distal ?exible sleeve extending 
roughly horiZontally from its base. 

[0034] In a preferred variant of the invention, the free end 
of the non-return conduitithat is to say, that of the ?exible 
sleeveiopens upWard, regardless of Whether the ?exible 
sleeve extends upWard or on the contrary more or less 
horizontally. In effect, in all cases, impurities Will not be able 
to ?oW back in the ?exible sleeve that Will ?atten as 
indicated above. 

[0035] Furthermore, advantageously and according to the 
invention, the non-return conduit is suited for forming at 
least one bal?e starting from the liquid inlet. It is possible, 
for example, to provide a single baf?e or tWo successive 
ba?les in tWo orthogonal directions. Such a baf?e can be 
formed by the stiff base for mounting of the ?exible sleeve. 
It has the effect of making it so that a Wall portion forms a 
screen betWeen the holding Zone and the exterior of the 
liquid inlet, according to any direction normal to the Wall in 
Which this liquid inlet is arranged. 

[0036] Furthermore, With the non-return device according 
to the invention consisting of said non-return conduit, this 
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non-return device is free of any other means preventing 
impurities from ?owing back towards the exterior, and in 
particular is free of any valves. 

[0037] Preferably, in a device according to the invention, 
each non-return device equipping each liquid inlet of the stiff 
loWer Wall consists of a non-return conduit. And preferably, 
each of the liquid inlets has such a non-return device 
appropriate for this liquid inlet. Preferably, all the non-return 
devices of the same device according to the invention are 
identical. 

[0038] Furthermore, advantageously and according to the 
invention, With the holding zone having at least one concave 
holding volume generally elongated horizontally betWeen 
tWo end portions, at least one liquid inlet is arranged in the 
loWer part and is offset on the side of an end portion of the 
concave holding volume. Such a concave holding volume is, 
for example, formed by a pouch of a ?lter bag. Advanta 
geously and according to the invention, the device has a 
single liquid inlet for each concave holding volume. In an 
advantageous embodiment and according to the invention, 
the device has tWo concave holding volumes on both sides 
of a transverse motor casing, each having a liquid inlet in the 
loWer part, the tWo liquid inlets being on opposite sides from 
one another. In other Words, one of the liquid inlets is offset 
on one side of the device, Whereas the other liquid inlet is 
offset on the other side of the device. 

[0039] The device according to the invention is also 
advantageously characterized by the fact that it has at least 
tWo liquid inlets arranged on both sides of a median trans 
verse zone of the loWer Wall. Advantageously and according 
to the invention, each liquid inlet is ?ared toWards the axle 
to Which it is closest. This ?ared form makes it possible, on 
one hand, to produce a baf?e as mentioned above, but it also 
makes possible the suction of impurities even When the 
liquid inlet, not centered on the transverse median zone of 
the device, is partially outside the liquid, for example, When 
the device arrives at the Water line of the basin. 

[0040] Furthermore, advantageously, a device according 
to the invention has at least one pumping component situ 
ated in the upper part of the device, and at least one electric 
motor device for driving this pumping component. Advan 
tageously, the electric motor device and each pumping 
component are incorporated in the ?ltration chamber and/or 
borne by a stiff casing Wall delimiting this ?ltration chamber. 

[0041] Advantageously, a device according to the inven 
tion is also characterized by the fact that said stilf loWer Wall 
is mounted in a removable manner With respect to a stiff 
casing Wall that de?nes a loWer opening closed by the loWer 
Wall, and by the fact that it has a ?lter mounted on the stiff 
loWer Wall in such a Way as to cover each liquid inlet. 
Advantageously and according to the invention, the ?lter is 
mounted on said loWer Wall so as to extend at least roughly 
on the periphery of the loWer opening When said loWer Wall 
is in place. Advantageously and according to the invention, 
the ?lter is mounted on the periphery of said loWer Wall that 
is contiguous With the periphery of the loWer opening of the 
stiff casing Wall. 

[0042] The invention moreover relates to an immersed 
surface cleaning device characterized by combination of all 
or some of the characteristics mentioned above or hereafter. 

[0043] Other aims, characteristics and advantages of the 
invention Will appear upon reading of the folloWing descrip 
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tion that refers to the appended ?gures representing different 
embodiments given only as non-limiting examples and in 
Which: 

[0044] FIG. 1 is a diagrammatic vieW in vertical section of 
an example of an electrical cleaning device according to a 
?rst embodiment in accordance With the preferred variant of 
the invention, represented With the pumping means active, 

[0045] FIG. 2 is a vieW similar to FIG. 1 representing the 
device When the pumping means are inactive, particularly 
during extraction of the device out of the Water, 

[0046] FIG. 3 is a diagrammatic vieW in cross section of 
the device of FIG. 1, 

[0047] FIG. 4 is a diagrammatic vieW in cross section 
representing an example of a device similar to that of FIGS. 
1 to 3 but according to a second embodiment in accordance 
With another variant of the invention, 

[0048] FIG. 5 is a diagrammatic vieW in cross section 
representing a device similar to that of FIGS. 1 to 3 but 
according to a third embodiment in accordance With the 
preferred variant of the invention, represented With the 
pumping means active, 

[0049] FIG. 6 is a vieW similar to FIG. 5 representing the 
device When the pumping means are inactive, particularly 
during extraction of the device out of the Water, 

[0050] FIG. 7 is a diagrammatic bottom vieW of the device 
according to the invention, as represented in FIGS. 1 to 6. 

[0051] It should be noted that in the sectional ?gures, the 
planes of section are not straight and have breaks and/ or torn 
aWay parts for purposes of illustration. 

[0052] The immersed surface cleaning devices repre 
sented in the ?gures are of the type described in patent FR-2 
818 680, for example. They are self-propelled rolling clean 
ing devices having at least one electric motor for driving 
and/or pumping enclosed in a stiff transverse motor casing, 
the Whole forming motor unit 1 Which is not represented in 
detail in the ?gures. This motor unit 1 can be supplied With 
electrical energy by a supply cable (not represented) con 
nected to an electrical energy source outside the basin in 
Which the device is immersed, for example, the electrical 
supply netWork. Motor unit 1 drives, on one hand, rolling 
components such as transverse rollers 2 and/or lateral belts 
3, and on the other hand, at least one pumping component 4 
such as a propeller situated in the upper part of the device. 
The device furthermore has external stilf casing Wall 5 
de?ning, around motor unit 1 and inside the enclosure 
de?ned by this stilf Wall 5, ?ltration chamber 6, Which in the 
example represented contains ?lter bag 7. This casing Wall 
5 can be in the form of a number of pieces assembled 
together. 

[0053] LoWer bottom 8 of sti?fWall 5 is removable and has 
Water inlets 9a, 9b as represented in FIG. 7. This bottom 8 
has stilf rods 10a, 10b that support tWo pouches 11a, 11b of 
?lter bag 7, each forming holding volume 11a, 11b for solid 
impurities, each of these pouches extending respectively on 
one side of motor unit 1, transversely along this motor unit 
1. Filter bag 7 thus de?nes holding zone 12 for impurities, 
including these tWo pouches and a middle part connecting 
them under motor unit 1. Filter bag 7 is borne by removable 
bottom 8 so that it can be removed With bottom 8 for the 
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purpose of cleaning holding Zone 12 in order to rid it of the 
impurities extending between ?lter bag 7 and Water inlets 
9a, 9b. 

[0054] Stilf casing Wall 5 de?nes a loWer opening closed 
by bottom 8, this loWer opening being clear When bottom 8 
is removed from casing Wall 5. 

[0055] Filter bag 7 is mounted on bottom 8 so as to extend 
at least roughly on the periphery of the loWer opening When 
bottom 8 is in place on casing Wall 5. When bottom 8 is 
removed, ?lter bag 7 is extracted through the loWer opening. 

[0056] Bottom 8 is mounted on casing Wall 5 With its 
peripheral edges that are contiguous With the peripheral 
edges of the loWer opening, possibly With partial overlap 
ping and/or nesting together of these peripheral edges. 
Bottom 8 is held in place by screWs and/ or tabs and/or elastic 
locking hooks or other fast removable fastening means. 

[0057] Filter bag 7 has a loWer main opening delimited by 
its peripheral edges that are connected in the vicinity of the 
peripheral edges of bottom 8, for example, in a groove made 
by parallel ribs along these edges toWards the interior of the 
?ltration chamber. 

[0058] As seen in the ?gures, a hydraulic circuit is formed 
from each of Water inlets 9a, 9b provided on loWer bottom 
8, to upper Water outlet 13 immediately above pumping 
component 4, through ?lter bag 7 and in ?ltration chamber 
6. When pumping component 4 is put into rotation and is 
active, a circulation of liquid is established from bottom to 
top through the device as represented by the arroWs of FIG. 
1. 

[0059] In the example represented in the ?gures, bottom 8 
has tWo Water inlets 9a, 9b, namely a Water inlet for each of 
pouches 11a, 11b formed by ?lter bag 7, that is to say on 
both sides of motor unit 1. HoWever, as represented in FIGS. 
1 and 6, each Water inlet 9a, 9b forms at least one bal?e 
according to the longitudinal direction of movement of the 
device so that Wall portion 14 forms a screen according to 
any direction normal to bottom 8, betWeen holding Zone 12 
and the exterior of bottom 8. Each Water inlet 9a, 9b is 
furthermore in the form of a ?ared channel from at least one 
transverse median Zone of bottom 8 to a Zone facing the 
corresponding pouch 11a, 11b of ?lter bag 7 (FIG. 7). 

[0060] In the embodiment represented in FIGS. 1 to 3, 
each Water inlet 9a, 9b is extended inside holding Zone 12 
by stilf base 15 (forming the baf?e and Wall portion 14 
described above) Whose inner end part 16 is in the form of 
a cylinder (in the mathematical sense of the term), Whose 
cross section is not necessarily symmetrical in rotation, and 
Which can be polygonal, for example, rectangular, With its 
axis oriented perpendicularly to bottom 8 and on the oppo 
site side from immersed surface 17, that is to say vertically 
toWards the top When this immersed surface 17 is horizontal. 

[0061] Except When indicated otherWise, in all of the text, 
it is assumed that the device rests on a horiZontal immersed 
surface 17, and this is the case simply to facilitate its 
description. 

[0062] End part 16 of base 15 forms peripheral bearing 
surface 18 that is cylindrical (in the mathematical sense of 
the term) With a curved or polygonal base, not necessarily 
symmetrical in rotation, for example, rectangular as repre 
sented. This bearing surface 18 is suitable for receiving 
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loWer end 19 of ?exible sleeve 20 extending upWard into 
holding Zone 12. LoWer end 19 of ?exible sleeve 20 is, for 
example, formed by a collar or elastic ring elastically 
tightened on cylindrical bearing surface 18 of base 15. In 
this Way, ?exible sleeve 20 is maintained on base 15 but can 
be separated easily from this base 15 for the purpose of 
changing ?exible sleeve 20 if necessary. Other means for 
fastening ?exible sleeve 20 on base 15 can be foreseen 
(loops and hooks, stilf rib in a groove, etc.). Preferably, these 
fastening means are of the type alloWing fast removable 
fastening of ?exible sleeve 20. 

[0063] The device represented in FIG. 1 has tWo ?exible 
sleeves 20a, 20b, one for each Water inlet 9a, 9b respec 
tively. Each ?exible sleeve 20a, 20b extends upWard into 
pouch 11a, 11b formed by ?lter bag 7, and forms, in this 
pouch 11a, 11b, a non-return conduit having upper free end 
21a, 21b opening in holding Zone 12 immediately under 
?lter bag 7 held in high position by rods 10a, 10b. Flexible 
sleeve 20 extends over the greater part of the height of 
holding Zone 12. HoWever, upper end 21 of the ?exible 
sleeve extends a su?icient distance from the uppermost part 
of ?lter bag 7 to alloW the exit of impurities from ?exible 
sleeve 20 to the interior of holding Zone 12 formed betWeen 
?lter bag 7 and the exterior Wall of ?exible sleeve 20. 

[0064] Flexible sleeve 20 is made of a ?exible material, 
preferably non-elastic or With little bending elasticity, and is 
suited so that it can ?atten upon itself and close spontane 
ously When pumping component 4 is stopped and inactive, 
as represented in FIG. 2. Flexible sleeve 20 is, for example, 
made of a synthetic fabric, for example, a polyester fabric. 

[0065] The thickness and dimensions given to ?exible 
sleeve 20 are nevertheless suited so that the latter cannot turn 
inside-out spontaneously in the opposite direction, particu 
larly When the device is extracted from the liquid. In the 
example represented in FIGS. 1 to 3, ?exible sleeve 20 has 
a height such that it cannot turn inside-out. Furthermore, its 
cross section is elongated, for example, rectangular, as 
represented, or oblong, and this asymmetry of shape also 
prevents any turning of the ?exible sleeve inside-out. Addi 
tionally, the nature of the material used and the thickness of 
the Wall of the ?exible sleeve give it su?icient bending 
sti?‘ness to prevent this turning inside-out. In other Words, 
the ?exible sleeve is su?iciently ?exible to ?atten on itself 
When the pumping means are inactive, but su?iciently stilf 
not to turn inside-out spontaneously under the effect of the 
pressure of suction toWards the exterior of Water inlets 9a, 
9b When the device is extracted from the liquid. 

[0066] In the embodiment represented in FIGS. 1 to 3, 
upper end 21 of the ?exible sleeve that opens in holding 
Zone 12 is generally oriented upWard. This orientation is of 
no importance inasmuch as When pumping component 4 is 
stopped, this upper end 21 ?attens inside-out and is blocked, 
so that an impurity cannot fall back inside ?exible sleeve 20 
by gravity. 
[0067] There is nothing preventing the use of a ?exible 
sleeve 20 With a certain elasticity of shape and a shape at rest 
With its upper end 21 ?attened and closed, When the pump 
ing means are inactive. When pumping component 4 is 
being driven, this upper end 21 is then opened by the ?oW 
sucked in by pumping component 4. 

[0068] Such a ?exible sleeve 20 actually performs a dual 
function. In a ?rst function, it forms a device for unidirec 
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tional circulation of impurities from the corresponding Water 
inlet 9a, 9b towards holding Zone 12, preventing any back 
?oW of these impurities in the opposite direction. Because it 
extends upWard, it moreover imposes a high point of 
entrance of the impurities and possibly of the liquid into 
holding Zone 12 in the manner of a sink drain, so that When 
pumping component 4 stops, the impurities fall back on both 
sides of ?exible sleeve 20 by gravity. 

[0069] It should be noted that during functioning, such a 
?exible sleeve only imposes a very small load loss inside the 
hydraulic circuit formed in the device, contrary to a valve. 

[0070] In the variant represented in FIG. 4, the ?exible 
sleeve is replaced by a stiff conduit extending upWard in a 
continuous manner from base 15, so as to form stilf non 
return conduit 22. This non-return conduit has upper free 
end 23 that opens horiZontally and transversely in the upper 
part of holding Zone 12, immediately under ?lter bag 7. This 
execution variant produces a high point in the circuit for 
entrance of the impurities and Water into holding Zone 12, so 
that When pumping component 4 stops and during extraction 
of the device from the Water, the impurities fall back into the 
loWer part of the holding Zone against bottom 8 and are not 
driven in the opposite direction in non-return conduit 22. 
HoWever, since opening end 23 of non-return conduit 22 
remains open, the risk that one or more impurities Will run 
in the opposite direction is not completely excluded. The 
risk is nevertheless slight, and in any case, the quantity of 
impurities driven back is still much less than that capable of 
being driven back in earlier devices, for example, When an 
impurity keeps a valve open. 

[0071] FIGS. 5 and 6 represent a third embodiment that 
differs from the ?rst embodiment of FIGS. 1 to 3 by the fact 
that ?exible sleeve 24 is provided extending generally 
horizontally and transversely in the holding Zone and not 
upWard as in the preceding. As seen in FIG. 5, When 
pumping component 4 is active, the Water and debris pen 
etrate freely into holding Zone 12, only creating a small load 
loss in the hydraulic circuits. When pumping [component]4 
stops, ?exible sleeve 24 falls back against bottom 8, ?attens 
and closes on itself, preventing any inadvertent return of 
impurities in the opposite direction. In this case again, even 
if impurities remain Wedged inside ?exible sleeve 24, the 
latter having adopted the shapes of these impurities, and 
because of its ?exibility, blocks the impurities that it con 
tains and prevents passage of other impurities. This third 
embodiment can nevertheless present the problem of faster 
and more extensive fouling of the ?exible sleeve because it 
is in the loWer part of the holding Zone Where the impurities 
accumulate progressively With use of the device. 

[0072] As seen in FIG. 7, the tWo Water inlets 9a, 9b are 
on opposite sides from one another, that is to say on one side 
and the other of the device. Each of them feeds a holding 
volume elongated in a transverse direction formed by each 
pocket 11a, 11b of ?lter bag 7. The fact that the tWo inlets 
9a, 9b are arranged on both sides enables one to improve the 
symmetry of the circulation of Water inside the device itself. 

[0073] The invention can be the object of numerous 
execution variants other than those represented only as 
non-limiting examples in the ?gures, particularly With 
regard to the constitution of non-return conduit 15, 20, 22, 
24, mounting of it With respect to bottom 8 and With respect 
to each Water inlet 9a, 9b arranged in or through this bottom 
8. 

[0074] Furthermore, the invention applies not only to a 
cleaning device With an electric motor or motors as repre 
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sented in the ?gures, but also to any other category of device 
for cleaning a surface immersed in a liquid, if this device has 
a ?ltration chamber With at least one liquid inlet arranged 
through a stiff loWer Wall and With at least one ?lter. It is 
particularly advantageous for equipping at least one liquid 
inlet arranged under a ?lter When the device moves along a 
horiZontal immersed surface. 

[0075] In certain execution variants and depending on the 
applications, it is possible to equip only certain of the liquid 
inlets With such a non-return conduit, others being equipped 
With valves, or even Without any no non-return device if this 
is not necessary, for example, as a function of the shape of 
the hydraulic circuit provided in the ?ltration chamber. 

1. An immersed surface-cleaning device comprising: 

a ?ltration chamber With: 

a stiff loWer Wall extending facing the surface to be 
cleaned and betWeen tWo axles bearing rolling compo 
nents intended for rolling on the surface to be cleaned, 

at least one liquid inlet into ?ltration chamber, each liquid 
inlet provided through said loWer Wall and given a 
non-return device, and 

at least one ?lter extending a distance from each liquid 
inlet so that holding Zone for solid impurities is de?ned 
betWeen liquid inlet(s) and ?lter(s), 

a hydraulic circuit suitable for forming a circulation of 
liquid through liquid inlet(s) and into ?ltration chamber 
under the effect of pumping means, 

Wherein at least one non-return device of liquid inlet 
consists of a conduit, a so-called non-return conduit, 
suitable for extending into holding Zone from liquid 
inlet and said loWer Wall, having free end opening into 
holding Zone, and for preventing passage at least of 
impurities in the opposite direction from holding Zone 
through liquid inlet at least When pumping means are 
inactive. 

2. A device according to claim 1, Wherein liquid inlet 
situated in the loWer part of ?ltration chamber, and ?lter(s) 
extending above this liquid inlet non-return conduit extends 
upWard into holding Zone at least When pumping means are 
active and When the device is facing a horizontal surface 
portion. 

3. A device according to claim 1, Wherein non-return 
conduit has end opening at the upper part of holding Zone 
under the ?lter(s) and a distance from the ?lter(s). 

4. A device according to claim 1, Wherein-non-retum 
conduit is stiff. 

5. A device according to claim 1, Wherein-non-retum 
conduit has at least one distal part formed by ?exible sleeve 
capable of ?attening on itself and closing spontaneously 
When pumping means are inactive. 

6. A device according to claim 5, Wherein ?exible sleeve 
is suited so that it is not capable of spontaneously turning 
inside-out in the opposite direction. 

7. A device according to claim 5, Wherein ?exible sleeve 
is made of a material based on synthetic ?bers. 

8. A device according to claim 5, Wherein non-return 
conduit has stiff base extending into holding Zone from 
liquid inlet and suitable for receiving ?exible sleeve. 

9. A device according to claim 8, Wherein ?exible sleeve 
is suited so that it can be mounted on base in a removable 
manner in order to alloW changing of this ?exible sleeve. 
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10. A device according to claim 1, wherein free end of 
non-return conduit opens horizontally or doWnWard. 

11. A device according to claim 5, Wherein free end of 
non-return conduit opens upWard. 

12. A device according to claim 1, Wherein non-return 
conduit is suitable for forming at least one baf?e starting 
from liquid inlet. 

13. A device according to claim 1, Wherein each non 
return device consists of non-return conduit. 

14. A device according to claim 1, Wherein With holding 
Zone having at least one concave holding volume, generally 
elongated horizontally betWeen tWo end portions, at least 
one liquid inlet is arranged at the loWer part and o?‘set on the 
side of an end portion of concave holding volume. 

15. A device according to claim 14, Wherein for each 
concave holding volume, it has a single liquid inlet. 

16. A device according to claim 14, Wherein it has tWo 
concave holding volumes on both sides of transverse motor 
casing, the tWo liquid inlets being on opposite sides from 
one another. 

17. A device according to claim 1, Wherein it has at least 
tWo liquid inlets arranged on both sides of a median trans 
verse Zone of loWer Wall. 
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18. A device according to claim 17, Wherein each liquid 
inlet is ?ared toWards the axle to Which it is closest. 

19. A device according to claim 1, Wherein it has at least 
one pumping component situated in the upper part of the 
device, and at least one electric motor device for driving this 
pumping component. 

20. A device according to claim 1, Wherein said stilT loWer 
Wall is mounted so as to be removable With respect to stilT 
casing Wall that de?nes a loWer opening closed by loWer 
Wall, and by the fact that it has ?lter mounted on stilT loWer 
Wall so as to cover each liquid inlet. 

21. A device according to claim 20, Wherein ?lter is 
mounted on said loWer Wall in such a Way as to extend at 

least roughly on the periphery of the loWer opening When 
said loWer Wall is in place. 

22. A device according to claim 21, Wherein ?lter is 
mounted on the periphery of said loWer Wall, Which is 
contiguous With the periphery of the loWer opening of stilT 
casing Wall. 


