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(57)  The invention relates to a cleaning head for a
surface cleaning apparatus comprising an elongated
housing (2) with a vacuum chamber (3) having an open
bottom (25) and an exhaust opening (18) with means
for applying vacuum, liquid spraying means including
spraying nozzles (16) and means (6,7,8) for supplying
a liquid from a high-pressure cleaning liquid source, said
spraying nozzles (16) being arranged inside the vacuum
chamber (3), roller support means (10) for supporting
the head on the surface to be cleaned, wherein the roller

A cleaning head for a surface cleaning apparatus

support means (10) being provided at each end (21,22)
of the elongated housing (2) for providing a gap between
the bottom (25) of the chamber (3) and the underlying
surface, and the front and rear side edges of the bottom
(25) of the chamber (3) being provided with air perme-
able liquid retention means (14) covering the gap. Here-
by, the cleaning head according to the invention may
easily be swept over a surface for cleaning this surface
with both high-pressure cleaning releasing residues on
the surface and vacuum cleaning.
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Description

[0001] The present invention relates to a cleaning
head for a surface cleaning apparatus, the head com-
prising a housing with an elongated vacuum chamber
having an open bottom and an exhaust opening with
means for applying vacuum, liquid spraying means in-
cluding spraying nozzles and means for supplying a lig-
uid from a high-pressure cleaning liquid source, said
spraying nozzles being arranged inside the vacuum
chamber, and roller support means for supporting the
head on the surface to be cleaned.

[0002] A cleaning device of this kind is known from
US-A-4,392,270. Herein, the cleaning apparatus com-
prises an array of spraying nozzles that are spraying wa-
ter under pressure towards the surface to be cleaned at
an inclined angle in order to dislodge residue from the
surface. The residue is removed through the vacuum
chamber. The open bottom of the vacuum chamber is
inclined relative to the surface to be cleaned. The clean-
ing head as well as the entire apparatus may be moved
and also tilted as wheels are provided behind the clean-
ing head.

[0003] Due tothe partial vacuumin the vacuum cham-
ber, the cleaning head will be sucked to the surface. This
means that it becomes difficult if not impossible to move.
By the known cleaning head, air from outside the vacu-
um chamber is also drawn into the chamber due to the
inclined bottom opening of the vacuum chamber and the
position of the wheels. However, this results in water be-
ing sprayed or flows outside the vacuum chamber.
[0004] It is clear that the amount of water escaping
the vacuum chamber may be reduced the more air tight
the contact between the vacuum chamber and the sur-
face is. Other designs of cleaning heads with combined
liquid spraying and vacuum cleaning are known from e.
g. US-A-3,962,745 or US-A-3,958,298. However, no-
where in the art a suitable and effective balance be-
tween the prevention of water escaping the vacuum
chamber and preventing the cleaning head from being
sucked to the surface is found.

[0005] This problem may be reduced by reducing the
suction force, i.e. the partial vacuum of the vacuum
source. However, this leads to a less efficient cleaning
apparatus and an increase in the likeliness that cleaning
liquid is left on the surface as the suction applied is in-
sufficient to lift it off the surface.

[0006] The known cleaning head is not appropriate for
indoor application as the water must be manually re-
moved afterwards. For indoor floor cleaning, polishing
machines are known. These machines are limited in use
as the machines are relatively bulky and unpractical for
floor cleaning where it is necessary to clean in between
obstacles. They are only suitable for large surfaces.
However, it is desirable to be able to use a spray and
vacuum cleaning apparatus similar in utility as a domes-
tic vacuum cleaner with a mouthpiece or cleaning head
so that it is possible to reach the sections of the floor
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behind or underneath obstacles on the floor, e.g. furni-
ture, fixed installations, etc.

[0007] Therefore, it is an object of the present inven-
tion to provide a cleaning head for a cleaning apparatus
wherein the above mentioned drawbacks of the clean-
ing heads known in the art are reduced or even elimi-
nated.

[0008] This object is achieved by a cleaning head of
the initially mentioned kind, wherein the roller support
means are provided at each end of the housing for pro-
viding a gap between the bottom of the chamber and
the underlying surface, and the front and rear side edges
of the bottom of the chamber are provided with air per-
meable liquid retention means covering the gap.
[0009] By the invention, the bottom of the vacuum
chamber is slightly lifted above the surface by the roller
means. This results in a gap that is covered by liquid
retention means so that the cleaning liquid sprayed onto
the surface is retained within the vacuum chamber.
Since the retention means are air permeable, "false" air
is drawn into the vacuum chamber whereby it is prevent-
ed that the suction head is sucked so firmly onto the sur-
face thatitis difficult or even impossible to sweep across
the surface to be cleaned. As the roller means are po-
sitioned at each the side of the housing, it is ensured
that the gap at the front and rear side of the vacuum
chamber is substantially the same. Hereby, the cleaning
head according to the invention may easily be swept
across a surface for the cleaning of this surface with both
high-pressure cleaning releasing residues on the sur-
face and vacuum cleaning.

[0010] The cleaning head according to the invention
may of cause be used as a vacuum cleaner only or as
a high-pressure cleaning only, besides the combined
functions.

[0011] In the preferred embodiment of the invention,
the water retention means are brushes that are provided
along the front and rear side edges of the housing at the
bottom of the chamber. Such lines of brushes are ad-
vantageous since they provide a flexible liquid retention
cover where air is allowed to penetrate and that auto-
matically adapt its shape to irregularities in the surface.
[0012] The liquid spraying means may further com-
prise a manifold communicating with one or more spray-
ing nozzles arranged in the vacuum chamber. Hereby,
the supply of cleaning liquid at high-pressure is distrib-
uted to the nozzles. The manifold may be connected via
a flexible tube to the means for supplying the liquid. The
cleaning liquid may be water or other cleaning solutions,
depending on the required kind of cleaning.

[0013] Inthe preferred embodiment, the roller support
means being adjustable in height relative to the bottom
of the chamber. Hereby, the size of the gap between the
vacuum chamber and the surface may be adjusted ac-
cording to the nature and structure of the surface, the
wear of the liquid retention means, the power of the vac-
uum source and other parameters in order to ensure that
the cleaning head according to the invention may be
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swept across the surface in a smooth and easy manner.
[0014] In the preferred embodiment, the means for
applying vacuum includes a pipe conduct that is con-
nected to the opening via an angular tube member
mounted on the housing around the vacuum opening.
Moreover, the angular tube member may be rotatably
mounted on the housing around the opening. Hereby,
the cleaning head or mouthpiece according to the inven-
tion is designed so that a relative small height is obtain-
able. This makes the mouthpiece particularly suitable
for cleaning underneath and in between obstacles on
the surface to be cleaned, e.g. permanently installed
seats or the like.

[0015] In order to provide a cleaning head with a low
weight, one or more parts of the housing, the liquid
spraying means and the roller means are produced in
aluminium and/or a plastic material.

[0016] In the preferred embodiment, the vacuum
opening is positioned centrally in the top of the chamber
and the spraying nozzles and the roller means are ar-
ranged symmetrically around said opening. Additionally,
at least one spraying nozzle is arranged on each side
of the opening directing essentially orthogonal liquid
spray fans towards the surface to be cleaned, said
spraying fans defining an unbroken spraying line on the
surface. Hereby, an efficient design of the cleaning head
is provided.

[0017] The invention is described in further detail in
the following under reference to the drawings, in which:

fig. 1 isaperspective view of a cleaning head accord-
ing to a preferred embodiment of the invention,

fig. 2 is a cross section front view of the cleaning
head according to the invention,

fig. 3  is abottom view of the cleaning head according
to the invention, and

fig. 4  isacrosssection side view of the cleaning head
according to the invention.

[0018] Figure 1 shows a cleaning head according to

the invention. The cleaning head comprises an elongat-
ed housing 2. The housing 2 is pivotably connected to
a pipe member 4 via an tubular angular piece 5 that is
rotatably mounted on the housing 2. The pipe member
4 is connected to a vacuum cleaner (not shown) that
applies a partial vacuum (shown by the arrow V) to the
cleaning head. The cleaning head is also provided with
liquid spraying means including a supply pipe 6 that at
one end is connectable to a high-pressure liquid source
(indicated by the arrow L) and at the other end is con-
nected via a flexible tube 7 to a manifold 8 that distrib-
utes the cleaning liquid at high-pressure to spraying
nozzles 16. At the top of the cleaning head, a handle 9
for operating the spraying function is provided.

[0019] The mouthpiece housing 2 defines a vacuum
chamber 3 (see figs 2 to 4) with an open bottom. The
housing 2 consists of a lower box-like portion 23 and an
upper triangular portion 24. The housing 2 is provided
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with roller means 10 at the two sides 21, 22. The roller
means 10 "lifts" the housing above the underlying sur-
face creating a gap there between. Brushes 14 are pro-
vided along the front and rear of the bottom of the hous-
ing 2 filling the gap. The roller means 10 are mounted
to the sides 21, 22 of the lower portion 23 of the housing
2 over adjustment means 12, so that the height of the
open bottom of the housing 2 over the surface to be
cleaned may be adjusted (see also figs. 2 and 4). In the
shown embodiment, the roller means essentially covers
both the end sides of the gap. However, if deemed nec-
essary, brushes may also be provided at the ends of the
bottom edges of the housing.

[0020] In fig. 2, the mouthpiece of the cleaning head
is shown in more detail. In the housing 2, a vacuum
chamber 3 is formed having an open bottom 25. In upper
triangular portion 24, the spraying nozzles 16 are ar-
ranged, preferably symmetrically around the opening 18
that is connected to the tubular angular piece 5 and the
pipe member 4 (see also fig. 1). The vacuum chamber
3 is formed in both the upper and lower portion 23, 24.
The vacuum chamber 3 serves also as a spraying cham-
ber. The spraying nozzles 16 are supplied with cleaning
liquid at high pressure through the manifold 8 that is po-
sitioned above the housing 2. As indicates in fig. 2, the
nozzles 16 produce spraying fans F that at the surface
to be cleaned produces a "spraying line" that expends
across the entire vacuum chamber 3. The nozzles 16
are designed in such a way that the produced spraying
fans F "just meet" each other or overlap slightly for pro-
ducing the unbroken spraying line across the surface
beneath the vacuum chamber 3.

[0021] At the edges of the housing 2, the vacuum
chamber 3 is provided with the brushes 14 both at the
front and rear, as shown in fig. 3 and 4.

Claims

1. A cleaning head for a surface cleaning apparatus
comprising:

an elongated housing with a vacuum chamber
having an open bottom and an exhaust opening
with means for applying vacuum,

liquid spraying means including spraying noz-
zles and means for supplying a liquid from a
high-pressure cleaning liquid source, said
spraying nozzles being arranged inside the
vacuum chamber,

roller support means for supporting the head on
the surface to be cleaned,

characterised by

the roller support means being provided at each end
of the elongated housing for providing a gap be-
tween the bottom of the chamber and the underlying
surface, and



5 EP 1 216 642 A1

the front and rear side edges of the bottom of the
chamber being provided with air permeable liquid
retention means covering the gap.

A cleaning head according to claim 1, wherein the 5
water retention means are brushes provided along

the front and rear side edges of the housing at the
bottom of the chamber.

A cleaning head according to claim 1 or 2, wherein 10
the liquid spraying means further comprise a man-
ifold communicating with one or more spraying noz-
zles arranged in the vacuum chamber.

A cleaning head according to any of the preceding 75
claims, wherein the roller support means are adjust-
able in height relative to the bottom of the chamber.

A cleaning head according to any of the preceding
claims, wherein the means for applying vacuum in- 20
cludes a pipe conduct that is connected to the open-

ing via an angular tube member mounted on the
housing around the vacuum opening.

A cleaning head according to claim 5, wherein the 25
angular tube member is rotatably mounted on the
housing around the opening.

A cleaning head according to any of the preceding
claims, wherein one or more parts of the housing, 30
the liquid spraying means and the roller means are
produced in aluminium and/or a plastic material.

A cleaning head according to any of the preceding
claims, wherein the vacuum opening is positioned 35
centrally in the top of the chamber and the spraying
nozzles and the roller means are arranged symmet-
rically around said opening.

A cleaning head according to any of the preceding 40
claims, wherein at least one spraying nozzle is ar-
ranged on each side of the opening directing essen-
tially orthogonal liquid spray fans towards the sur-
face to be cleaned, said spraying fans defining an
unbroken spraying line on the surface. 45
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