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54y APPAREILS DE RAMASSAGE DE LIQUIDES, DESTINES AU
NETTOYAGE OU AU SECHAGE DES SURFACES
54y LIQUID PICK-UP APPLIANCES FOR USE IN SURFACE

CLEANING OR DRYING

(57) La présente invention concerne un appareil destiné
au ramassage de liquides par succion. I1 comprend un
récipient de collecte (10), comportant un séparateur air-
liquide (30) placé dans un angle entre deux parois
voisines (13, 14) du récipient, en position oblique par
rapport aux deux parois latérales. Ce séparateur (30)
comprend une tubulure d’entrée (31) dont I’extrémité est
constituée par une section terminale (33) de sortie qui
s’évase vers l'extérieur, et qui déverse le liquide
directement dans le récipient collecteur (10). La tubulure
d’entrée (31) et la section terminale (33) pénetrent dans
le récipient (10) en traversant un compartiment (20)
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(57) An appliance for picking up liquid by means of
section includes a collection container (10) with an air/
liquid separator (30) arranged at a corner between two
adjacent walls (13, 14) of the container and extending
obliquely relative to both side walls. The separator (30)
comprises an inlet tube (31) which terminates in an
outwardly widening outlet end portion (33) which
discharges directly into the collection container (10). The
inlet tube (31) and end portion (33) extend into the
container (10) through an air outlet chamber (20) which
is connected at an outlet opening (17) of the container
(10). A filter element (40) is provided at the mouth (24)
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d’évacuation de ’air qui est branché a une ouverture de
sortie (17) du récipient (10). Il y a une cartouche filtrante
(40) a ’embouchure (24) du compartiment de sortie (20)
et autour de la section terminale de sortie (33) de la
tubulure d’entrée (31). La position oblique du séparateur
(30) permet d’utiliser 1’appareil en position verticale ou
horizontale, et la forme du séparateur air-eau assure une
séparation efficace des gouttelettes d’eau entrainées et
du courant d’air qui passe autour du bord (35) de la
section terminale (33), sans qu’il soit nécessaire que le
courant d’air rencontre une chicane.
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of the outlet chamber (20) and around the outlet end
portion (33) of the inlet tube (31). The oblique
arrangement of the separator (30) enables the appliance
to be used in a vertical or horizontal orientation and the
shape of the air/water separator ensures efficient
separation of entrained water droplets from the air stream
flowing around the rim (35) of the end portion (33)
without requiring the air stream to impact on a baffle.
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(57) Abstract

Lg

An appliance for picking up liquid by means of section includes a collection container (10) with an air/liquid separator (30) arranged
at a comer between two adjacent walls (13, 14) of the container and extending obliquely relative to both side walls. The separator (30)
comprises an inlet tube (31) which terminates in an outwardly widening outlet end portion (33) which discharges directly into the collection
container (10). The inlet tube (31) and end portion (33) extend into the container (10) through an air outlet chamber (20) which is connected
at an outlet opening (17) of the container (10). A filter element (40) is provided at the mouth (24) of the outlet chamber (20) and around the
outlet end portion (33) of the inlet tube (31). The oblique arrangement of the separator (30) enables the appliance to be used in a vertical
or horizontal orientation and the shape of the air/water separator ensures efficient separation of entrained water droplets from the air stream
flowing around the rim (35) of the end portion (33) without requiring the air stream to impact on a baffle.
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Title: "Liquid pick-up appliances for use in surface cleaning or drying"
Description of the invention

This invention relates to liquid pick-up appliances for use in surface
cleaning or drying operations wherein liquid is picked-up for example from a floor
surface (afforded by a floor or floor covering) or other surface such as afforded
by a wall or window by a suction head so as to be entrained in air flow from such
head to an air/liquid separator in which entrained liquid is separated from the air
flow and collected in a container.

Such an appliance may be designed and used for drying floor surfaces
or picking up spillages, or it may also incorporate a reservoir for a cleaning liquid
(which may be water or a suitable cleaning solution) and means for delivering
such liquid to a cleaning head, which may be incorporated in, or separate from,
the suction head, so that the appliance is capable of carrying out, simultaneously
or sequentially, floor cleaning and floor drying operations or similar operations
on other surfaces.

Various types of air/liquid separator have been proposed to enable the
liquid to be separated from the air flow and delivered to a collection container.
For example British Patent specification 1121225 shows a simple centrifugal
separator in which the air flow enters an annular chamber tangentially, the lower
side of the chamber being connected to the upper end of a collection container.
Our British Patent specification 1601456 shows a separator in which the air flow
is radially directed into a radially narrow annular space between the outer wall
of a reservoir container and the outer wall of a collection chamber within which
the reservoir container is nested, the latter having a central suction duct extending
through it, and which at its lower end is formed as a downwardly widening cone
with vertical vanes to prevent circular air flow.

In other examples, labarinthine separators are employed, as shown in

US Patent specification 2986764. In the case of relatively small hand-held
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devices which in use may be subjected to quite vigourous motion, elaborate
arrangements are often employed within the collection container to prevent
entrained droplets from being drawn out of the container, as for example in EP
0170720.

In still other cases a widening inlet tube delivers the air/liquid stream
onto baffle arranged across the mouth of the tube, as for example, in German
Patent specification 3540956 or US Patent specification 1328339.

In all such prior arrangements, the air outlc;t from the collection
chamber is located at a position remote from the air/liquid inlet.

It is an object of the present invention to provide an improved form
of separator/collector of simplified but highly efficient design. It is a further
object of the invention to provide a collection container which can function
equally well in different orientations.

According to one aspect of the invention an appliance for picking up
liquid including a suction head which entrains the liquid in an air flow from said
head to an air/liquid separator and a collection container for receiving liquid
from said separator, the air/liquid separator comprising an inlet tube extending
from an air/water inlet and terminating in an outwardly widening outlet end
portion and the collection container having an air outlet chamber through which
said inlet tube extends, characterised in that said outlet end portion of the
air/liquid separator discharges directly into the collection container.

We have discovered, surprisingly, that by the simple expedient of
widening the outlet end portion of the inlet tube and arranging the inlet tube to
extend through the air outlet, so that the direction of air-flow is reversed in the
collection container, it is possible to achieve effective separation of entrained
water droplets from the incoming air flow simply as a result of the consequent
decrease in air velocity and change in direction of air flow, without requiring the
droplets to impact on a collection surface and without requiring violent changes
in the direction of air flow, in contrast to the basic principles of previous
air/liquid separators employed in such appliances.

\MENDED e



-

CA 02229582 1998-02-13

WO 97/06721 PCT/GB96/01970

3

Preferably, the end portion of the inlet tube is formed as a bell which
widens progressively and smoothly from the inlet tube to an outlet opening having
an area at least twice that of the cross-sectional area of the tube. In particular,
the tube and outlet opening are conveniently of circular shape in transverse cross-
section, and the diameter of the outlet opening is at least approximately twice that
of the tube.

The internal surface of such bell is preferably of outwardly curving
form and terminates in a rim portion which extends substantially transversely
relative to the axial centre line of the bell. The shape of the bell may be defined
as the surface of revolution swept by a curve at least approximating to part of a
hyperbola, parabola or ellipse.

Between the air outlet chamber and the collection container, a filter
element may be provided in the space between the inlet tube and the outer walls
of the container. The filter element may be formed as a porous member of
relatively large pore size (typically in the range 1 to 2.5 mm) so as not to impose
a significant restriction on the air flow to the outlet, whilst affording a large
surface area on which any residual entrained droplets of water can coalesce and
drain towards the interior of the collection container against the outgoing air flow.
Suitable material from which such filter may be constructed is a reticulated foam
or a filamentary mesh, preferably made of a synthetic plastics material.

Conveniently, the surface of the filter element facing the collection
container is arranged at such an angle relative to the adjacent wall of the
container that, in the intended in-use orientation of the container, liquid which
percolates back through the filter element can drain gravitationally towards said
adjacent wall.

In a particularly preferred arrangement, the filter element extends
obliquely across a corner of the collection container as defined by two adjacent
walls thereof, so that the axial centre line of the bell is arranged at a substantially

equal angle relative to the two adjacent walls.
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With such an arrangement, the collection container can be disposed
in a range of orientations without impairing the efficiency of the separator.

. In particular, this enables the collection container to be housed in, or
form part of, a suction cleaner of the canister type which can be used in either
horizontal or vertical orientations.

Thus, the collection container can be associated with an impeller and
motor assembly which creates the required air flow in a free-standing unit which,’
when orientated horizontally, can rest on the floor surface being cleaned and be
pulled across such surface and which in the vertical orientation can stand in a
stable manner for example on one tread of a flight of stairs which are being
cleaned.

In accordance with a further aspect of the invention, we provide a
collection container for use with an appliance for picking up liquid by means of
a suction head which entrains the liquid in an air flow from said head to said
collection container, wherein the collection container comprises an air/liquid
separator and a hollow body for receiving liquid from said separator, the
air/liquid separator comprising an inlet tube extending from an air/water inlet
and terminating in an outwardly widening outlet end portion and the collection
container having an air outlet chamber through which said inlet tube extends,
characterised in that the outlet end portion of the air/liquid separator discharges
directly into the collection container.

In accordance with another aspect of the invention we provide a
collection container for use with an appliance for picking up liquid by means of
a suction head which entrains the liquid in an air flow from said head to said
collection container, wherein the collection container comprises an air/liquid
separator and a hollow body having two adjacent wall portions which extend
substantially perpendicularly to one another, characterised in that said air/liquid
separator is arranged with a longitudinal centre line thereof extending from a
corner defined by the junction between said adjacent side wall portions and at an
oblique angle relative to both of said adjacent side wall portions, and in that said

body has two further wall portions which extend substantially perpendicular to

one another and meet at a corner opposite that at which said

AMENDED SHEET
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air/liquid separator is disposed, whereby said container can rest in a stable
manner on either of said further wall portions respectively in a horizontal
orientation on a floor surface being cleaned for movement across such surface or
in a vertical orientation for example on one tread of a flight of stairs which are
being cleaned.

The invention will now be described by way of example with reference
to one embodiment of appliance incorporating a liquid collection container with
an air/liquid separator in accordance with the invention, as illustrated in the
accompanying drawing.

In the accompanying drawing a container 10 for the collection of water
or other liquid picked up by means of a suction head (not shown) in a floor
cleaning or drying operation comprises a hollow body in the form of a tank of
generally rectangular cross-section and bounded by a bottom wall 11, rear wall 12,
top wall 13, front wall 14 and side walls 15.

An obliquely arranged outlet opening 17 is provided at a corner of the
container 10 at the junction of the top and front walls 13,14.

An outlet chamber 20 is connected to the container 10 at the opening
17. The outlet chamber 20 is formed with an air outlet opening 21 which
communicates with an air duct 22 leading to the inlet of a motor-driven impeller
23. Opposite the air outlet opening 21 the outlet chamber affords a mouth 24
communicating with the interior of the container 10.

An air/water separator 30 extends through the outlet chamber 20 to
the interior of the container 10.

The separator 30 comprises an inlet tube 31 having an inlet opening
32 at one end adjacent to the outlet opening 21 and terminating at the other end
in an outwardly widening bell 33 which extends at an oblique angle relative to the
tube 31 and extends into the container 10 on a centre line 34 arranged at an
angle of approximately 45° to the top and front walls 13,14. The bell 33
terminates in a rim 35 which extends substantially perpendicular relative to the

axis 34 and defines an outlet end 36 having a diameter approximately twice that
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of the inlet tube 31. As can seen, the side walls of the bell 33 curve smoothly
outwardly to merge with the rim 35, and preferably the bell is defined as a surface
of revolution swept by a curve at least approximating to part of a hyperbola,
parabola or ellipse.

An annular filter element 40 is arranged at the mouth 24 of the outlet
chamber 20 and surrounding the bell 33. The filter element 40 comprises an
apertured casing 41, which serves to locate the bell 33 within the mouth 24 of the
chamber 20, and a porous filter member 42 of relatively large pore-size, typically
in the range 1 to 2.5 mm, s0 as not to impose a significant restriction on the air
flow to the outlet 21, whilst affording a large surface area on which any residual
entrained droplets of water can coalesce.

The inlet opening 32 of the tube 31 registers with one end of a suction
tube 25 which is connectable at its other end to a suction hose 26 leading to any
suitable form of pick-up head (not illustrated). Suction is applied to the pick-up
head by means of the motor-driven impeller 23 which is located forwardly of the
container 10 within a casing 37, and which draws air through the container 10 as
indicated by the arrows A/B. Air is thus drawn through the pick-up head, suction
hose 26, suction tube 25, inlet tube 31 and bell 33 into the interior of the
container 10, around the rim 35 of the bell 33, through the filter member 42 into
the outlet chamber 20 to the outlet opening 21 of the air duct 22 and into the
impeller 23.

Liquid which is entrained in the incoming air flow as indicated by
arrows A is separated from the air as a result of the reduction in the speed of the
air flow which occurs in the bell 33 which widens smoothly in the downstream
direction, and the reversal of direction around the rim 35. Any residual droplets
which remain entrained in the air flow are caught in the filter member 42 and
drain gravitationally towards the bottom of the filter element 40 and the front
wall 14 of the container 10, the air flow downstream of the filter member 42 as

indicated by arrows B, being substantially free of entrained liquid.
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If necessary, the outlet chamber 20 may be so dimensioned as to
constitute an expansion chamber in which the rate of air flow is further reduced
so that any droplets which may pass through the filter element 40 can separate
out before the air reaches the outlet opening 21.

In practice, water may be collected in the container 10 until it reaches
a level approaching, or even slightly exceeding, the lower edge of the bell 33,
without impairment in the efficiency of water separation, the air flow around the
lowermost part of the bell 33 causing a local depression in the surface of the
collected liquid.

Ribs 38,39 provided on the top and front walls 13,14 serve as barriers
to reduce the risk of collected water splashing into the mouth 24 of the outlet
chamber 20 as the appliance is moved.

As illustrated, rollers 18,19 are provided at the underside of the unit
comprising the assembly of casing 37 and container 10 so that the unit may rest
on a floor and be pulled over the surface of the floor by means of the hose 26
whilst cleaning is in operation.

~ However, the rear wall 12 of the container 10 is substantially flat and
is adapted to serve as an alternative base on which the unit can stand in an
upright position, for example on a stair tread. Due to the angled arrangement of
the bell 33, air/water separation is performed as efficiently in such alternative
orientation, and the appliance can be used in either orientation without requiring
any adjustment by the user.

The container 10 is designed for releasable assembly with the casing
37, so that the -contents of the container 10 can be emptied by removing the
container from the casing and removing the assembly, of outlet chamber 20
separator 30 and filter 40, whereby the collected liquid can be emptied through
the mouth 24.

If the cleaner is also to be used as an ordinary vacuum cleaner for
picking up dust and other dry material, a further, interchangeable collection

container can be provided for use in place of the collection container 10, such
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further collection container incorporating a filter or the like for removing dust
from the air flow.

The apparatus may also include a reservoir for a cleaning liquid which
is to be applied to the surface to the cleaned by means of a suction head or a
separate liquid applicator head.

The features disclosed in the foregoing description, or the
accompanying drawing, expressed in their specific forms or in terms of a means
for performing the disclosed function, or a method or process for attaining the
disclosed result, may, separately or in any combination of such features, be

utilised for realising the invention in diverse forms thereof.
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1. An appliance for picking up liquid including a suction head which
entrains the liquid in an air flow from said head to an air/liquid separator (30)
and a collection container (10) for receiving liquid from said separator, the
afr/liquid separator (30) comprising an inlet tube (31) extending from an
air/water inlet (32) and terminating in an outwardly widening outlet end portion
(33) and the collection container (10) having an air outlet chamber (20) through
which said inlet tube (31) extends, characterised in that said outlet end portion
(33) of the air/liquid separator (30) discharges directly into the collection

container (10).

2. An appliance according to Claim 1 wherein the end portion (33) of the
inlet tube (31) is formed as a bell (33) which widens progressively and smoothly
from the inlet tube to an outlet opening (36) having an area at least twice that of

the cross-sectional-area of said tube (31).

3. An appliance according to Claim 2 wherein the inlet tube (31) and
outlet opening (36) are of circular shape in transverse cross-section, and the

diameter of the outlet opening (36) is approximately twice that of said tube (31).

4. An appliance according to Claim 3 wherein the internal surface of said
bell (33) is of outwardly curving from and terminates in a rim portion (35) which
extends substantially transversely relative to the axial centre line (34) of the bell

(33).

5. An appliance according to Claim 4 wherein the shape of the bell (33)
is defined as the surface of revolution swept by a curve at least approximating to

part of a hyperbola, parabola or ellipse.

6. An appliance according to Claim 1 wherein said inlet tube (31) enters

the collection container (10) at a corner thereof at the junction of two adjacent
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walls (13,14) of the container, the centre line of said outlet end portion (33) of

said inlet tube (31) being inclined relative to both of said walls (13,14).

7. An appliance according to Claim 6 wherein the axis of said outlet end

portion (33) is inclined at a substantially equal angle to both of said walls (13,14)

8. An appliance according to any one of the preceding claims wherein
a filter element (40) is provided in the space between the inlet tube (31) and the

walls of the outlet chamber (20).

9. An appliance according to Claim 8 wherein the filter element (40) is
formed as a porous member (42) of relatively .large pore size (typically in the
range -1 to 2.5 mm) so as not to impose a significant restriciion on the air flow
to the outlet, whilst affording a large surface area on which any residual entrained
droplets of water can coalesce and drain towards the interior of the collection

container against the outgoing air flow.

10. An appliance according to Claim 8 wherein the surface of the filter
element (40) facing the collection container is arranged at such an angle relative
to the adjacent side wall (13,14) of the container that, in the intended in-use
orientation of the container, liquid which percolates back through the filter

element (40) can drain gravitationally towards said adjacent wall ( 13,14).

11. An appliance according to Claim 10 wherein the filter element (40)
extends obliquely across a corner of the collection container (10) as defined by
two adjacent walls (13,14) of said hollow body, the axial centre line (34) of the
outlet end portion (33) of said inlet tube (31) being arranged at a substantially

equal angle relative to the two adjacent walls (13,14).
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12. An appliance according to Claim 11 wherein the collection container
(10) is associated with an impeller and motor assembly (23) which creates the
required air flow in a free-standing unit which, when orientated horizontally, can
rest on the floor surface being cleaned and be pulled across such surface and
which, when in a vertical orientation, can stand upright in a stable manner, for

example on one tread of a flight of stairs which are being cleaned.

13. An collection container (10) for use with an appliance for picking up -

liquid by means of a suction head which entrains the liquid in an air flow from
said head to said collection container, wherein the collection container comprises
an air/liquid separator (30) and a hollow body (11-15) for receiving liquid from
said separator, the air/liquid separator (30) comprising an inlet tube (31)
extending from an air/water inlet (32) and terminating in an outwardly widening
outlet end portion (33) and the collection container (10) having an air outlet
chamber (20) through which said inlet tube (31) extends, characterised in that the
outlet end portidn (33) of the air/liquid separator (30) discharges directly into the

collection container 10.

14. A collection container according to Claim 13 wherein the end portion
(33) of the inlet tube (31) is formed as a bell (33) which widens progressively and
smoothly from the inlet tube (31) to an outlet opening (36) having an area at

least twice that of the cross-section area of said tube (31).

15. A collection container according to Claim 14 wherein the inlet tube
(31) and outlet opening (36) are of circular shape in transverse cross-section, and
the diameter of the outlet opening (36) is approximately twice that of said tube

(31).

16. A collection container according to Claim 15 wherein the internal

surface of said bell (33) is of outwardly curving and terminates in a rim portion
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(35) which extends substantially transversely relative to the axial centre line (34)
of the bell (33).

17. A collection chamber according to Claim 16 wherein the shape of the
bell (33) is defined as the surface of revolution swept by a curve at least

approximating to part of a hyperbola, parabola or ellipse.

18. A collection container according to Claim 13 wherein said inlet tube
(31) enters the collection container (10) at a corner thereof at the junction of two
adjacent walls (13,14) of the container, the centre line (34) of said outlet end
portion (33) of said inlet tube (31) being inclined relative to both of said walls
(13,14). .

19. A collection container according to Claim 18 wherein the axis of said
outlet end portion (37) is inclined at a substantially equal angle to both of said
side walls (13,14).

20. A collection container according to any one of Claims 13 to 19 wherein
a filter element (40) is provided in the space between the inlet tube (31) and the

walls of the outlet chamber (20).

21. A collection container according to Claim 20 wherein the filter
element (40) is formed as a porous member (42) of relatively large pore size
(typically in the range 1 to 2.5 mm) so as not to impose a significant restriction
on the air flow to the outlet, whilst affording a large surface area on which any
residual entrained droplets of water can coalesce and drain towards the interior

of the collection container against the outgoing air flow.

22. A collection container according to Claim 20 wherein the surface of

the filter element (40) facing the collection container is arranged at such an angle
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relative to the adjacent wall (13,14) of the container that, in the intended in-use
orientation of the container (10), liquid which percolates back through the filter

element (40) can drain gravitationally towards said adjacent wall (13,14).

23. A collection container according to Claim 22 wherein the filter
element (40) extends obliquely across the corner of the collection container (10)
as defined by two adjacent walls (13,14) thereof, the axial centre line (34) of the
outlet end portion (33) of said inlet tube (31) being arranged at a substantially

equal angle relative to the two adjacent walls (13,14).

24. A collection container according to Claim 23 wherein said hollow body
comprises two further walls (11,12) which extend substantially perpendicular to
one another and meet at a corner opposite that at which said air/liquid separator
(30) is disposed, whereby said container can rest in a stable manner on either of
said further walls (11,12) respectively in a horizontal orientation on a floor surface
being cleaned for movement across such surface or in a vertical orientation for

example on one tread of a flight of stairs which are being cleaned.

25. A collection container for use with an appliance for picking up liquid
by means of a suction head which entrains the liquid in an air flow from said
head to said collection container, wherein the collection container (10) comprises
an air/liquid separator (30) and a hollow body (11-15) having two adjacent wall
portions (13,14) which extend substantially perpendicularly to one another,
characterised in that said air/liquid separator (30) is arranged with a longitudinal
centre line (34) thereof extending from a corner defined by the junction between
said adjacent side wall portions (13,14) and at an oblique angle relative to both
of said adjacent side wall portions (13,14), and in that said body has two further
wall portions (11,12) which extend substantially perpendicular to one another and
meet at a corner opposite that at which said air/liquid separator (30) is disposed,
whereby said container can rest in a stable manner on either of said further wall

portions (11,12) respectively in a horizontal orientation on a floor surface being

AMENGE, Serre
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cleaned for movement across such surface or in a vertical orientation for example

on one tread of a flight of stairs which are being cleaned.

26. An appliance for picking up liquid by means of suction incorporating
a collection container and air/water separator substantially as hereinbefore

described with reference to and as shown in the accompanying drawing.
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