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Description

Field of the Invention

[0001] The present invention relates to a method and
an apparatus for dry finishing of a floor surface consisting
of concrete, stone, marble, terrazzo, densite or other hard
floor surfaces, said method comprising finishing of the
floor surface using a milling, grinding and/or polishing
tool.

Background Art

[0002] It is known that hard floor surfaces such as
stone, concrete, terrazzo, marble, granite etc. can be sur-
faced by dry grinding and/or polishing. Examples of ma-
chines that are suitable for such dry grinding are dis-
closed in WO03/076131 and US-6,238,277B1. By dry
grinding is meant grinding without supplying water or
some other liquid to the floor surface and/or the tool fin-
ishing the floor surface. In rough grinding, itis not unusual
that 40-120 kg of dust (dry weight) an hour are generated.
[0003] A drawback in dry grinding is that the working
temperature, especially in connection with very hard floor
surfaces, become so high that only a limited variety of
tools can be used. For instance, when temperatures
above 300°C are measured on the surface of a tool, it
can be assumed that the diamond tip of the tool is still
hotter and thus risks being destroyed.

[0004] US-5,605,493 discloses apparatus and meth-
ods for wet grinding of stone floors, such as marble and
granite, where a lubricant is applied to the floor surface
in grinding, to be sucked up by a wet vacuum cleaner
after grinding. As stated in US-5,605,493, efficient wet
grinding requires an apparatus that can apply a lubricant,
grind, and collect the lubricant.

[0005] Itis knownthat wet grinding consumes 100-300
1 of water/h, i.e. 2-6 1 of water/mZ2.

[0006] A drawback in wet grinding is that a large and
heavy amount of slurry, consisting of lubricant and grind-
ing dust, must be handled and deposited. A further draw-
back in wet grinding is that extensive cleaning is required
after each completed grinding operation.

[0007] There is thus a need for a method and an ap-
paratus that eliminate the drawbacks of dry and wet grind-

ing.

Summary of the Invention

[0008] An object of the present invention is to provide
a method and an apparatus for dry finishing of floor sur-
faces, which wholly or partly eliminate the drawbacks of
prior art.

[0009] The object is achieved by a method, an appa-
ratus and a set of parts according to the respective inde-
pendent claims. Embodiments will be evident from the
dependent claims and from the following description and
the drawings.
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[0010] According toa firstaspect, amethod is provided
for dry finishing of a floor surface consisting of concrete,
stone, marble, terrazzo, densite or other hard materials,
said method comprising finishing of the floor surface us-
ing a milling, grinding and/or polishing tool. In the method,
a vapour or aerosol is applied only to the floor surface or
to the floor surface and the tool in connection with said
dry finishing, and said vapour or aerosol is applied in an
amount which is sufficiently large to cool the tool but suf-
ficiently small for dust generated in finishing to remain
so dry that it can be sucked up by means of a dry vacuum
cleaner.

[0011] By "dry finishing" is meant finishing which oc-
curs in a substantially dry manner, i.e. without supply of
water or other liquid for the purpose of lubricating and/or
cooling the tool and the floor surface, or for the purpose
of binding dust generated in finishing.

[0012] By "finishing" is in the first place meant grinding
and/or polishing, but the term may also comprise milling.
[0013] It will be appreciated that the expression "va-
pour or aerosol" comprises vapour or aerosol which
mainly consists of water. The term "aerosol" comprises
especially mist which consists of droplets and/or crystals
of water or some other cooling substance.

[0014] By applying vapour or aerosol to the floor sur-
face and/or the tool, sufficient cooling of the tool is pro-
vided, while at the same time grinding can be performed
under dry conditions, i.e. the grinding dust is sufficiently
dry to be handled by means of a dust collector/dust sep-
arator as is used in dry finishing. This eliminates the prob-
lem with handling and depositing of slurry.

[0015] The reduction of the working temperature re-
duces the wear on the tool and makes it possible to use
several types of diamond tools, especially of a harder
type, and a higher working pace as well. Alternatively,
the need for special temperature-resistant tools for dry
grinding is eliminated, and the number of variants man-
ufactured and kept in stock can be reduced. Moreover,
new types of tools involving thermoplastic and/or ceram-
ics can be used, which up to now could be used in wet
grinding only since they have otherwise become over-
heated and destroyed.

[0016] Itis also made possible to use existing appara-
tus adapted for dry finishing with minor modifications on-
ly.

[0017] According to a second aspect, an apparatus for

dry finishing of a floor surface consisting of concrete,
stone, marble, terrazzo, densite or other hard materials
is provided, said apparatus comprising a milling, grinding
and/or polishing tool arranged to finish the floor surface.
The apparatus has means for applying a vapour or aer-
osol only to the floor surface or to the floor surface and
the tool in connection with said dry finishing, said means
being arranged so that said vapour or aerosol is applied
in an amount which is sufficiently large to cool the tool
but sufficiently small for dust generated in finishing to
remain so dry that it can be sucked up by means of a dry
vacuum cleaner.
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[0018] According to a third aspect, a kit of parts for
forming the above-described apparatus is provided. The
kit of parts comprises a machine for milling, grinding
and/or polishing dry finishing of the floor surface, and a
device for applying a vapour or aerosol only to the floor
surface or to the floor surface and the tool in connection
with said dry finishing, which device for applying a vapour
or aerosol is adapted to be arranged on the machine,
said device being arranged so that said vapour or aerosol
is applied in an amount which is sufficiently large to cool
the tool but sufficiently small for dust generated in finish-
ing to remain so dry that it can be sucked up by means
of a dry vacuum cleaner.

[0019] The invention will now be described in more de-
tail with reference to the accompanying drawings.

Brief Description of the Drawings

[0020]

Fig. 1is a schematic side view of a finishing machine
with a connected dust collector according to a first
embodiment.

Fig. 2 is a schematic side view of a finishing machine
with a connected dust collector according to a sec-
ond embodiment.

Description of Preferred Embodiments

[0021] Fig. 1 is a schematic side view of a finishing
machine 1 of a type similar to the one disclosed in
WO03/076131 and, connected thereto, a dust collector
6 according to a first embodiment.

[0022] The finishing machine has a casing 2 which en-
closes a rotatably mounted and driven disc (not shown)
on which one or more cutting, grinding and/or polishing
tools (not shown) are arranged. When the finishing ma-
chine 1is in operation, the tool is in finishing engagement
with the floor surface 11. The tool can comprise, for in-
stance, a milling tool, a grinding tool and/or a polishing
tool. The disc is driven by a motor 3, and the machine is
controlled by a control module 4, which contains func-
tionality for feeding and/or controlling the power supply
of the motor. The finishing machine is movable by means
of wheels 5. In the embodiment shown in Fig. 1, the fin-
ishing machine is adapted to be moved in a travelling
direction F, but it will be appreciated that the finishing
machine can also be moved in a direction opposite to F.
[0023] In one embodiment, the finishing machine 1 is
designed to be propelled by the operator pushing it in
front of himself or alternatively pulling it along.

[0024] In another embodiment, the finishing machine
1 is designed to be propelled by means of a propulsion
mechanism arranged thereon, such as a motor, which
optionally can be remote-controlled, as shown in
WO03/076131.

[0025] Fig. 1 also shows that a dust collector 6 is con-
nected by atube 7 to the casing 2 of the finishing machine,
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so that dust generated in the finishing of the floor surface
11 is collected in a container (not shown) arranged in the
dust collector. As shown in Fig. 1, the dust collector can
be arranged as a carriage, which is pulled by the finishing
machine.

[0026] The finishing machine shown in Fig. 1 also has
a generator 9 for aerosol (mist) or vapour, which is ar-
ranged to apply, by a nozzle 10a, aerosol and/or vapour
tothe floor surface 11 justin front of the finishing machine,
in the travelling direction F thereof.

[0027] In one embodiment, the aerosol or vapour is
applied to the floor surface 11 within an area in front of
the finishing machine, said area having substantially the
same width as the casing of the finishing machine.
[0028] In another embodiment, the aerosol or vapour
is applied to the floor surface within an area in front of
the finishing machine, which area is slightly narrower
than the width of the casing of the finishing machine.
[0029] In yet another embodiment, the aerosol or va-
pour is applied to the floor surface within an area in front
of the finishing machine, which area is substantially nar-
rower than the width of the casing of the finishing ma-
chine.

[0030] Inone embodiment, aerosol or vapour is mainly
formed of water. In the embodiments where an aerosol
is used, this may consist of an optional, possibly diluted,
grinding liquid and/or cooling liquid, such as water glass,
i.e. silicates of sodium or potassium which under high
pressure and at high temperature have been dissolved
in water. As a further example, small amounts of soft
soap can be added to the water.

[0031] In another embodiment, the vapour or aerosol
can be formed of carbon acid, such as dry ice or other
known agents that in finishing have a lubricating and/or
cooling function.

[0032] In one embodiment, vapour or aerosol is ap-
plied in an amount which is sufficiently large to cool the
tool but sufficiently small for dust generated in finishing
to remain so dry that it can be sucked up by means of a
dry vacuum cleaner. Specifically, the amount of vapour
or aerosol can be determined based on the cooling effect
that is desirable. This cooling effect depends on, for in-
stance, the finishing speed, the type of finished floor sur-
face, the type of tool and the ambient temperature.
[0033] In an embodiment tested by the Applicant, Ap-
plicant’s existing grinding machine was fitted with a mist
generator as disclosed in US-6, 450, 869B1.

[0034] In additional embodiments, use is made of
0.1-10 1 of water/h on a surface of 50-100 m2/h. This
means 0.001 1 of water/m?2 - 0.2 1 of water/m2.

[0035] In one embodiment, use is made of 2-3 1 of
water/h on a surface of 50-100 m2/h, which corresponds
t0 0.02 1 of water/m 2 - 0.06 1 of water/m2. This quantity
of water makes it possible to use the dust collectors/dust
separators that are used in dry grinding according to prior
art, without problems with slurry.

[0036] Fig. 2 is a schematic side view of a finishing
machine with a connected dust collector according to a
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second embodiment.

[0037] The finishing machine in Fig. 2 is largely iden-
tical to the one shown in Fig. 1 and has thus been de-
scribed above. The difference from the finishing machine
shown in Fig. 1 is that in Fig. 2 the generator 9 for the
aerosol or vapour is arranged to supply through a nozzle
10b the aerosol or vapour inside the casing 2.

[0038] Inone embodiment, the nozzle 10b is arranged
sothat the aerosol or vapouris applied to the floor surface
inside the casing 2.

[0039] In another embodiment, the nozzle 10b is ar-
ranged so that the aerosol or vapour is applied to the tool.
[0040] In yet another embodiment, the nozzle 10b is
arranged so that the aerosol or vapour is applied sub-
stantially freely within the casing 2.

[0041] The above embodiments of the nozzle 10b can
be combined with each other and also with the embodi-
ments shown with reference to Fig. 1.

Claims

1. A method for dry finishing of a floor surface (11) con-
sisting of concrete, stone, marble, terrazzo, densite
or other hard materials, said method comprising fin-
ishing of the floor surface using a milling, grinding
and/or polishing tool, characterised in that
avapour or aerosol is applied only to the floor surface
or to the floor surface and the tool in connection with
said dry finishing,
said vapour or aerosol being applied in an amount
which is sufficiently large to cool the tool but suffi-
ciently small for dust generated in finishing to remain
so dry that it can be sucked up by means of a dry
vacuum cleaner (6).

2. A method as claimed in claim 1, in which finishing is
performed while moving the tool, and in which said
vapour or aerosol is applied to the floor surface (11)
immediately in front of the tool.

3. A method as claimed in claim 1, in which said vapour
or aerosol is applied within a casing (2) enclosing
the tool.

4. A method as claimed in any one of the preceding
claims, in which said vapour or aerosol is applied to
the floor surface (11) in an amount exceeding 1 ml
liquid/m2 and less than 200 ml liquid/m?2.

5. Amethod as claimed in claim 4, in which said vapour
or aerosol is applied to the floor surface (11) in an
amount exceeding 2 ml liquid/m2 and less than 100
ml liquid/mZ.

6. Amethod as claimed in claim 4, in which said vapour
or aerosol is applied to the floor surface (11) in an
amount exceeding 20 ml liquid/m2 and less than 60
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ml liquid/m2.

7. Amethod as claimed in any one of preceding claims,
in which said vapour or aerosol mainly comprises
water.

8. An apparatus for dry finishing of a floor surface con-
sisting of concrete, stone, marble, terrazzo, densite
or other hard materials, said apparatus comprising
a milling, grinding and/or polishing tool arranged to
finish the floor surface, characterised by means (9,
10a, 10b) for applying vapour or aerosol only to the
floor surface (11) or to the floor surface (11) and the
tool in connection with said dry finishing, said means
(9, 10a, 10b) being arranged so that said vapour or
aerosol is applied in an amount which is sufficiently
large to cool the tool but sufficiently small for dust
generated in finishing to remain so dry that it can be
sucked up by means of a dry vacuum cleaner (6).

9. AKit of parts for forming an apparatus as claimed in
claim 8, characterised in that the kit comprises: a
machine (1) for milling, grinding and/or polishing dry
finishing of the floor surface; and a device (9, 10a,
10b) for applying a vapour or aerosol only to the floor
surface (11) or to the floor surface (11) and the tool
in connection with said dry finishing, which device
for applying a vapour or aerosol is adapted to be
arranged on the machine (1), said device being ar-
ranged so that said vapour or aerosol is applied in
an amount which is sufficiently large to cool the tool
but sufficiently small for dust generated in finishing
to remain so dry that it can be sucked up by means
of a dry vacuum cleaner (6).

Patentanspriiche

1. Verfahren zur Trockenfertigbearbeitung einer Bo-
denflache (11), die aus Beton, Stein, Marmor, Ter-
razzo, Densit oder anderen harten Materialien be-
steht, wobei das Verfahren eine Fertigbearbeitung
der Bodenflache unter Verwendung eines Fras-,
Schleif- und/oder Polierwerkzeugs umfasst, da-
durch gekennzeichnet, dass
in Verbindung mit der Trockenfertigbearbeitung ein
Dampfoder ein Aerosol nuraufdie Bodenflache oder
auf die Bodenflache und auf das Werkzeug aufge-
bracht wird,
wobei der Dampf oder das Aerosol in einer Menge
aufgebracht wird, die ausreichend gro ist, um das
Werkzeug zu kihlen, aber ausreichend gering ist,
dass Staub, der bei der Fertigbearbeitung erzeugt
wird, so trocken bleibt, dass er durch einen Trok-
kenstaubsauger (6) aufgesaugt werden kann.

2. Verfahren nach Anspruch 1, wobei die Fertigbear-
beitung durchgefuhrt wird, wéhrend das Werkzeug
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bewegt wird, und wobei der Dampf oder das Aerosol
unmittelbar vor dem Werkzeug auf die Bodenflache
(11) aufgebracht wird.

Verfahren nach Anspruch 1, wobei der Dampf oder
das Aerosol innerhalb eines Gehauses (2), das das
Werkzeug umschliel3t, aufgebracht wird.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei der Dampfoder das Aerosolin einer Men-
ge, die 1 ml Fliissigkeit/m?2 Gbersteigt und geringer
als 200 ml Flissigkeit/m? ist, auf die Bodenflache
(11) aufgebracht wird.

Verfahren nach Anspruch 4, wobei der Dampf oder
das Aerosol in einer Menge, die 2 ml Flussigkeit/m?2
Ubersteigt und geringer als 100 ml Flissigkeit/m? ist,
auf die Bodenflache (11) aufgebracht wird.

Verfahren nach Anspruch 4, wobei der Dampf oder
das Aerosol in einer Menge, die 20 ml Flissigkeit/m?2
Ubersteigt und geringer als 60 ml Flussigkeit/m? ist,
auf die Bodenflache (11) aufgebracht wird.

Verfahren nach einem der vorhergehenden Anspri-
che, wobei der Dampf oder das Aerosol hauptsach-
lich Wasser umfasst.

Vorrichtung zur Trockenfertigbearbeitung einer Bo-
denflache, die aus Beton, Stein, Marmor, Terrazzo,
Densit oder anderen harten Materialien besteht, wo-
bei die Vorrichtung ein Fras-, Schleif- und/oder Po-
lierwerkzeug umfasst, das zur Fertigbearbeitung der
Bodenflache eingerichtet ist, gekennzeichnet
durch Mittel (9, 10a, 10b), zum Aufbringen von
Dampf oder Aerosol in Verbindung mit der Fertigbe-
arbeitung nur auf die Bodenflache (11) oder auf die
Bodenflache (11) und das Werkzeug, wobei die Mit-
tel (9, 10a, 10b) so eingerichtet sind, dass der Dampf
oder das Aerosol in einer Menge aufgebracht wird,
die ausreichend grol} ist, um das Werkzeug zu kih-
len, aber ausreichend gering ist, dass Staub, der bei
der Fertigbearbeitung erzeugt wird, so trocken
bleibt, dass er durch einen Trockenstaubsauger (6)
aufgesaugt werden kann.

Kit von Teilen zur Bildung einer Vorrichtung nach
Anspruch 8, dadurch gekennzeichnet, dass der
Satz Folgendes umfasst: eine Maschine (1) zur fra-
senden, schleifenden und/oder polierenden Trok-
kenfertigbearbeitung der Bodenflache; und eine Vor-
richtung (9, 10a, 10b) zum Aufbringen eines Dampfs
oder eines Aerosols in Verbindung mit der Trocken-
fertigbearbeitung nur auf die Bodenflache (11) oder
auf die Bodenflache (11) und das Werkzeug, wobei
die Vorrichtung zum Aufbringen eines Dampfs oder
eines Aerosols dazu angepasst ist, an der Maschine
(1) eingerichtet zu werden, wobei die Vorrichtung so
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eingerichtet ist, dass der Dampf oder das Aerosol in
einer Menge aufgebracht wird, die ausreichend grof3
ist, um das Werkzeug zu kihlen, aber ausreichend
gering ist, dass Staub, der bei der Fertigbearbeitung
erzeugt wird, so trocken bleibt, dass er durch einen
Trockenstaubsauger (6) aufgesaugt werden kann.

Revendications

Procédé de finition a sec d’'une surface de sol (11)
pouvant étre le béton, la pierre, le marbre, le granito,
le densite ou d’autres matériaux durs, ledit procédé
comprenant I'étape consistant a réaliser la finition
de la surface de sol a I'aide d’'un outil de fraisage,
de meulage et/ou de polissage, caractérisé en ce
que

une vapeur ou un aérosol est appliqué uniquement
a la surface de sol ou a la surface de sol et a I'outil
en lien avec ladite finition a sec,

ledit vapeur ou aérosol étant appliqué dans une
quantité qui est suffisamment grande pour refroidir
I’outil mais suffisamment petite pour que la poussiére
générée lors de la finition reste assez séche pour
pouvoir étre aspirée au moyen d’'un aspirateur a sec

(6).

Procédé selon la revendication 1, dans lequel la fi-
nition est réalisée alors que I'objet est déplacé, et
dans lequel ledit vapeur ou aérosol est appliqué a la
surface de sol (11) immédiatement devant I'outil.

Procédé selon la revendication 1, dans lequel ledit
vapeur ou aérosol est appliqué au sein d’un boitier
(2) renfermant I'outil.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel ledit vapeur ou aérosol est
appliqué a la surface de sol (11) dans une quantité
dépassant 1 ml de liquide/m? et étant inférieure a
200 ml de liquide/m?2.

Procédé selon la revendication 4, dans lequel ledit
vapeur ou aérosol est appliqué a la surface de sol
(11) dans une quantité dépassant 2 ml de liquide/m?
et inférieure & 100 ml de liquide/m2.

Procédé selon la revendication 4, dans lequel ledit
vapeur ou aérosol est appliqué a la surface de sol
(11) dans une quantité dépassant 20 ml de liqui-
de/m?2 et inférieure & 60 ml de liquide/m2.

Procédé selon 'une quelconque des revendications
précédentes, dans lequel ledit vapeur ou aérosol
comprend principalement de I'eau.

Appareil pour la finition a sec d’'une surface de sol
pouvant étre le béton, la pierre, le marbre, le granito,
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le densite ou d’autres matériaux durs, ledit appareil
comprenant un outil de fraisage, de meulage et/ou
de polissage agencé pour réaliser la finition de la
surface de sol, caractérisé par des moyens (9, 10a,
10b) pour appliquer une vapeur ou un aérosol uni-
quement a la surface de sol (11) ou a la surface de
sol (11) et a I'outil en lien avec ladite finition a sec,
lesdits moyens (9, 10a, 10b) étant agencés de telle
sorte que la vapeur ou I'aérosol est appliqué dans
une quantité qui est suffisamment grande pour re-
froidir I'outil mais suffisamment petite pour que la
poussiere générée lors de la finition reste assez se-
che pour étre aspirée au moyen d’un aspirateur a
sec (6).

Kit de pieces pour former un appareil tel que reven-
diqué dans la revendication 8, caractérisé en ce
que le kit contient : une machine (1) pour finir a sec
la surface du sol par fraisage, meulage et/ou
polissage ; et un dispositif (9, 10a, 10b) pour appli-
quer une vapeur ou un aérosol uniquement a la sur-
face de sol (11) ou a la surface de sol (11) et a I'outil
en lien avec ladite finition a sec, lequel dispositif pour
appliquer une vapeur ou un aérosol est adapté pour
étre agencé sur la machine (1), ledit dispositif étant
agencé de telle sorte que la vapeur ou I'aérosol est
appliqué dans une quantité qui est suffisamment
grande pour refroidir I'outil mais suffisamment petite
pour que la poussiére générée lors de lafinition reste
assez seche pour pouvoir étre aspirée au moyen
d’un aspirateur a sec (6).
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