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(57) Claim Bl
1. An apparatus for wet cleaning a floor or wall surface, said apparatus citisising a
liquid collecting member defining a movable endless liquid collecting surfaéi thereon,
motor-driven rotatable brushing means fcr contacting said floor or wall surface so as to
throw dirty washing liquid therefrom on to said liquid coliecting surface, a liquid con-
: tainer for collecting dirty washing liquid therein, and transfer means for transferring
© liquid from the collecting surface to the container, said transfer means including a
| suction nozzle communicating with the liquid container and being arranged immediate-
ly adjacent to the liquid collecting surface so as to suck liquid therefrom.
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AN APPARATUS FOR WET CLEANING A FLOOR OR WALL SURFACE

The following statement is a full description of this invention
including the best method of performing it known to us/H¥:-
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The invention relates to an apparatus for wet cleaning a floor or wall surface.

German Auslegeschrift No. 1,149,145 discloses a floor washing appératus comprising a
rotatable brush which is in contact with the floor o be cleaned, and a rotating cylinder
or drum, which is arranged out of engagement with the floor and in such a. position -
that the rotatina brush rﬁay throw dirt and liquid which has been spread over the floor
from the floor surface on to the outer peripheral surface of the rotaiing cylinder or
drum. A scraper is positioned in engagement with the peripheral arum surface so as to
remove liquid and dirt therefrom and pass it to a collecting container for dirty liquid.

In the known apparatus the scraping member used for rerrioving liquid and dirt from
the cylindar or drum is exposed to relatively heavy wear because of particles of sand
and other hard materials present in the dirt collected. Furthermore, if a too much water
or washing liquid is applied to the floor surface to be cleaned, dirty lquid tends to drip
or flow from the ends of the scraping member back on to the floor surface.

The present inventior_\ provides an improvement of a cleaniqg apparatus of the above
type which may be used for treating very dirty and/or wet floor or wall surfaces, and
which does not involve wearing and liquid spillage problems in connection with the
transfer of dirt and washing liquid from the cylinder or drum to the container for collect-
ing dirty liquid.

Thus, the present invention provides an apparatus for wet cleaning a floor or wall sur-
face, said apparatus comprising a liquid collecting member defining a movable endless
liquid collecting surface thereon, motor-driven rotatable brushing means for contacting
said floor or wall'surlace so as to throw dirty Washing liquid therefrom on to said liquid
collecting surface, a liquid container for collecting dirty washing liquid therein, and
transfer means for transferring liquid from the collecting surface to the container, said
tfansfef means including a suction nozzle communicating with the liquid container and
being arranged immediately adjacent to the liquid collecting surface so as to suck liquid

therefrom.

Such a Suctionrnozzle cdmmunicating with a suitable vacuum sodrce may without any
* special wearing problems remove substantially all of the dirt and washing liquid thrown
~on to thev liquid collecting member by the rotating brus_hi_ng_ meaﬁs.v The brushing
B means are preferably of a type securing an efficient cleaning of the floor or wall surface

when a 'suitable cleaning or wéshing liquid is present. thereon. Thus, the brushing
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means may comprise one or-more rotating cylindrical brushes. However, other kinds of

brushing means which are able to throw liquid and dirt from a floor or wall surface on

to the liquid collecting surface may also be used. The suction nozzle may be spaced
from the liquid ccliecting surface at a small distance and may then efficiently remove
even relatively big amounts of liquid and dirt from the liquid collecting surface without
any liquid spillage tendency from the collecting surface at the ends of the suction noz-
zle. Furthermore, because the suction nozzle need not be in contacting engagement
with:the liquid coliecting surface, wearing problems may be avoided.

The liquid collecting member may, for example, be a rotatable cylinder or a drum, or an
endiess belt. Liquid and dirt may be removed from the endless surface of the liquid
collecting member by means of a scraping rnember as well as by one: or more suction
nozzles. As an example, suction nozzles may be arranged at the edges of the liquid
collecting member, and a scraping member may' be arranged between such suction
nozzles. However, in a preferred embodiment according to the invention, the suction
nozzle extends along the total dimension of the liquid collecting surface transversely to
its direction of movement.

According to the invention, the suction nozzle may define a suction slot between a first
edge member and a second edge member spaced therefrom in the direction of move-
ment of the collecting surface and the second edge member may then be formed as a
scraping or wiping member, which is in contact with the liquid collecting surface, and
the first edge member may be arranged out of engagement with the collecting surface.
The suction provided by the suction nozzle will remove the main part of liquid and dirt
or slurry adhered to the iiquid collecting surface when passing the first edge member of
the suction nozzle. However, a possible residual amount will be scraped from the liquid
collecting surface by the second edge member or scraping member and sucked into
the nozzle. ’

The suction nozzle or nozzles may communicate with a liquid separator for separating
liquid and dirt from the suction air. The separated liquid and dirt may then be passed to
the liquid container, while the 2ir flows to. a vacuum source to which the suction nozzle

is connected.

in the known apparatus described above where liquid and diit is removed from a drum

‘or cylinder exclusively by means of a scraping member, the cylinder or drum must have

a substantially smooth peripheral surface. This fact puts a limitation on the amount oi

liquid and dirt which can adhere to the outer surface of the cylinder or drum. However,

in the apparatus according to the invention where liquid and dirt is removed from the
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liquid collecting surface, such as the outer surface of a cylinder or endless belt, at least
partly by suction, the liquid collecting surface may be rough or rugged. Thus, for exam-
ple, the surface may be dimpled. This feature substantially increases the amount of
liquid and dirt which may be transported by the liquid collecting surface so that the

' apparatus will become better suited for heavy duty work.

The invention will now be further described with reference to the drawings, wherein

Fig. 1 is a perspective view of an embodiment of the apparatus according to the
invention,

Fig. 2 is a perspective view of the bottom part of the apparaius, certain wall parts and
overlying parts having been cut away, and

Figs. 3 and 4 diagrammatically illustrate second and third embocliments of the appara-
tus according to the invention.

The apparatus shown in Figs. 1 and 2 comprises a frame 10 which may be stipported
by retractable transporting rollers 11 which are movable between an active transporting
position shown in Fig. 1 and an inactive retracted position. A pair of transversely
spaced cylindrical brushes 12 are rotatably mounted within the frame 10 so that the
apparatus is supported by the rotatable brushes 12 when the‘transporting rollers are in
their retracted position, while the brushes 12 are slightly spaced from. the floor surface
when the transporting rollers 11 are in their extended active position. The brushes 12
may be rotated in opposite directions (indicated by arrows in Fig. 2) by means of a
driving motor 13 through trains of intermeshing gears 14. The motor 13 is arranged
within the hollow space of a hollow drum or cylinder 15 extending parallel with and
being arranged between the brushes 12 so that the outer surface of the cylinder 15 is
radiaily spaced from the cylindrical brushes 12 ‘as well as from the floor surface. A
pihion 16 mounted on the driving shaft 17 of the motor 13 is in driving engagement not
only with the gear trains 14 but also with a toothed inner rim 18 formed at cne end of
the hollow cylinder 15. The gear ratio between the driving shaft 17 and the rotatable
brushes on oné hand, and between the driving shaft 17 and the hollow cylinder 15 on
the other hand is such that the cylinder 15 will move in the direction indicated by an
arrow in Fig. 2 at a rotational speed which is much slower than the rotational speed of
the brushes 12. A suction nozzle 19 is mounted in the frame 10 so that a narrow suc-
tion slot defined by the nozzle is positioned closely adjacent to the outer surface of the
hollow cylinder 15 and extends along a generatrix in the total axial length of the
cylinder. A flexible hose 20 connects the suction nozzle 19 to a container 21 for col-
lecting dirty we shing liquid, and vacuum may be provided within the container 21 by
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means of a motor operated suctiqn unit 22 arranged at the top of the ‘container 21 sd
that the containe~ 21 also functions as a vacuum source.

A tank 23 for containing fresh washing liquid is. supported on the top of the frame 10,
and the container 21 is in turn‘supported by the top surface of the tank 23. A liquid
discharge pump 24 communicates with the tank 23 through a flexible tube 25, and a
pump outlet 26 is connected to a spraying nozzle 27 arranged in front of the forward
rotating brush 12.

A bifurcated handle 28 is swingably mounted on the frame 10 by means of pin-siot
10 connections 29, and the lower ends of the handle 28 may coopekate with a cam mem-
ber 3>0 formed on the frame 10 so that the handle may be placed in a substantially
vertical storing position shown in Fig. 1 or in a tilted working position shown in Fig. 2.
Power may be supplied to the apparatus through a power supply cable 31 and the
°;f‘u° suction unit 22, the liquid pump 24 and the driving motor 13 may then be energized
A ::::° 15 through cables 32, 33, and 34, respectively. The operation of the suction unit 22, the
| liquid pump 24, and the driving motor 13 may be controlled by electrical contacts 35,
ot 36, and 37, respectively. The amount of liquid sprayed by the spraying nozzle 27 may

be controlled by a control handle 38. . § .

20 In operation, the liqu‘id pump 24 is energized whereby washing water or another wash-
ing liquid is sprayed from the nozzle 27 on to the floor surface to be cleaned in front of
the rotating brushes 12. The driving motor 13 may now be energized so as to rotate the

o brushes 12 and the hollow cylinder 15. When the apparatus is moved over the sprayed

) area of the floor, the finor surface will be scrubbed and cleaned. The rotétionai move-

¢ 25 " ment of the brushes 12 in the directions indicated by arrows in Fig. 2 causes used

washing liquid and dirt from the floor to be thrown on to the outer peripheral surface of
the slowly rotating cylinder 15 ar:d adhere thereto. The suction slot of the suction noz-

zle 19 is defined between an upper nozzle edge 39 which is slightly radially spaced

{ﬁ

from the adjacent outer surface of the cylinder 15, and a lower scraping member 40,
30 The scraping member 40, which is preferably made from a flexible material, such as

rubber or plastic, is in contact with the outer peripheral surface of the cylinder 15.
During rotation of the cylinder 15, the layer of iiquid and dirt adhered to the outer pe-
ripheral surface of the cylinder is continuously moved into the spacihg between that
peripheral surface and the upper nozzle edge 39, whereby liquid‘and dirt are sucked
35 from the peripheral surface of the cylinder 15 into the suction nozzle 19 and further
into the container 21 via the hose 20. Possible residual quuid achering, to the cylihder
15 is scraped from the cylinder by the scraping member 40 and sucked into the suction

nozzle. In order to improve the adherence of water and dirt to the cylinder 15, the outer




~peripheral surface thereof may be dimpled or roughened in any suitable manner so as
to improve the adherence of liquid thereto.

In the embodiment shown in Fig. 3, the cylinder 15 has been replaced by an endless
belt 41 supported by three rollers 42 arranged in a triangular configuration. The scrap-

5
ing member 40 of the suction nozzle 19 is then arranged in contact with the ouier
peripheral surface of the endless belt 41.
In the embodiment shown in Fig. 4 two parallel endless belts separated by a separating
wall 44 are used. Each of the belts 43 are passed around a pair of parallel, radially

10 spaced supporting rollers 45, and a suction nozzle 19 is associated with each belt 43 ‘

as shown in Fig. 4.

It should be understood that various amendments of the embodiments shown in the
drawings could be made within the scope of the present invention. As an example, the
15  suction nozzle 19 could be replaced by two shorier suction nozzles arranged at op-
posite ends of the hollow cylinder 15 or the belts 41 or 43, and a scraping device for

scraping liquid from the cylinder or belt and for passing such liquid tn a liquid collect-
H el ing container could be arranged between the suction nozzles. Although it is preferred
: to use a pair of parallel rotating brushes, it would also be possible to use a single F

20  brushing device or three or more cooperating brushing devices.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. An apparatus for wet cleaning a floor or wall surface, said apparatus comprising a

liquid collecting member defining a movable endless liquid collecting surface thereon,
motor-driven rotatable brushing means for contacting said floor or wall surface so as to
throw dirty washing liquid therefrom on to said liquid collecting surface, a liquid con-
tainer for collecting dirty washing liquid therein, and transfer means for transferring
liquid from the collecting surface to the container, said transfer means including a
suction nozzle communicating with the liquid container and being arranged immediate-

ly adjacent to the liquid collecting surface so as to suck liquid therefrom,

2. An apparatus 'according to.claim 1, wherein the liquid collecting member. comprises
a rotatable cylinder or drum.

3. An apparatus according to claim 1, wherein the liquid collecting member comprises
an endless belt.

4. An apparatus according to any of the claims 1-3, wherein the suction nozzle extends
along substantially the total dimension of the liquid collecting ‘surface transversely to its
direction of movement.

5. An apparatus according to any of the claims 1-4, wherein the suction nozzle defines
a suction slot between a first edge member and a second edge member spaced there-
from in the direction of movement of the collecting surface, the second edge member
being formed as a scraping or wiping member, which is in contact with the liquid col-
lecting surface and the first edge member being arranged out of engagement with the
liquid collecting surface.

6. An‘apparatus according to claim 5, wherein said second edge member is made from
a flexible material, such as rubber or plastic.

7. An apparatus according to any of the claims 1-6, wherein the liquid collecting sur-
face is roughened so as to improve the adherence of liquid thereto.

8. An apperatus according to claim 7, wherein the liquid collecting surface is dimpled.

9. An apparatus substantially as described and shown in the drawings.

Dated this 30th day of March 1988.
ROTOWASH SCANDINAVIA ApS
Patent Attorneys for the Applicant
F.B. RICE & CO.
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