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Description

Field of the Invention

[0001] The presentinvention relates to a method and
an apparatus for dry finishing of a floor surface consist-
ing 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 polish-
ing tool.

Background Art

[0002] It is known that hard floor surfaces such as
stone, concrete, terrazzo, marble, granite etc. can be
surfaced by dry grinding and/or polishing. Examples of
machines 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, it is not unu-
sual that 40-120 kg of dust (dry weight) an hour are gen-
erated.

[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 lubri-
cant, grind, and collect the lubricant.

[0005] It is known that wet grinding consumes
100-300 1 of water/h, i.e. 2-6 1 of water/m2.

[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
drawback 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
grinding.

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 in-
dependent claims. Embodiments will be evident from
the dependent claims and from the following description
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and the drawings.

[0010] According to a first aspect, a method is provid-
ed for dry finishing of a floor surface consisting of con-
crete, stone, marble, terrazzo, densite or other hard ma-
terials, said method comprising finishing of the floor sur-
face using 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 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.

[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 pur-
pose 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 crys-
tals 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
problem 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] It is also made possible to use existing appa-
ratus adapted for dry finishing with minor modifications
only.

[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, grind-
ing and/or polishing tool arranged to finish the floor sur-
face. The apparatus has means 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, 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 fin-
ishing to remain so dry that it can be sucked up by
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means of a dry vacuum cleaner.

[0018] According to a third aspect, a set of parts for
forming the above-described apparatus is provided. The
set 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 va-
pour or aerosol is adapted to be arranged on the ma-
chine, 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 gen-
erated in finishing 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
detail with reference to the accompanying drawings.

Brief Description of the Drawings

[0020]

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

Fig. 2 is a schematic side view of a finishing ma-
chine with a connected dust collector according to
a second 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 1 is in operation, the tool is in finishing engage-
ment with the floor surface 11. The tool can comprise,
for instance, a milling tool, a grinding tool and/or a pol-
ishing tool. The disc is driven by a motor 3, and the ma-
chine is controlled by a control module 4, which contains
functionality 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 finishing 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 op-
posite 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.
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[0025] Fig. 1 also shows that a dust collector 6 is con-
nected by a tube 7 to the casing 2 of the finishing ma-
chine, so that dust generated in the finishing of the floor
surface 11 is collected in a container (not shown) ar-
ranged 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
to the floor surface 11 just in front of the finishing ma-
chine, 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] In one embodiment, aerosol or vapour is main-
ly formed of water. In the embodiments where an aero-
sol is used, this may consist of an optional, possibly di-
luted, 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 dis-
solved 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
adry vacuum cleaner. Specifically, the amount of vapour
or aerosol can be determined based on the cooling ef-
fect that is desirable. This cooling effect depends on, for
instance, the finishing speed, the type of finished floor
surface, the type of tool and the ambient temperature.
[0033] Inanembodiment 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/m2 - 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 pri-
or art, without problems with slurry.
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[0036] Fig. 2 is a schematic side view of a finishing
machine with a connected dust collector according to a
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 ma-
chine 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 10bis arranged
so that the aerosol or vapour is applied to the floor sur-
face 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 embod-
iments 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

a vapour or aerosol is applied only to the floor
surface or to the floor surface and the tool in con-
nection with said dry finishing,

said vapour or aerosol being 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).

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 va-
pour or aerosol is applied within a casing (2) enclos-
ing 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?

5. A method as claimed in claim 4, in which said va-
pour or aerosol is applied to the floor surface (11)
in an amount exceeding 2 ml liquid/m2 and less than
100 ml liquid/mZ2.
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6.

A method as claimed in claim 4, in which said va-
pour or aerosol is applied to the floor surface (11)
in an amount exceeding 20 ml liquid/m2 and less
than 60 ml liquid/m?2.

A method as claimed in any one of preceding
claims, in which said vapour or aerosol mainly com-
prises water.

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 va-
pour or aerosol is applied in an amount which is suf-
ficiently 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).

A set of parts for forming an apparatus as claimed
in claim 8, characterised by a machine (1) for mill-
ing, 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 arranged so that
said vapour or aerosol is applied in an amount
which is sufficiently large to cool the tool but suffi-
ciently small for dust generated in finishing to re-
main so dry that it can be sucked up by means of a
dry vacuum cleaner (6).



"\ —

10a

O

SO0

Fig 1

,

0%’ ~ @ @

Fig 2




—

EPO FORM 1503 03.82 (P04C01)

EP 1 580 801 A1

o ) Euliopean Patent EUROPEAN SEARCH REPORT Application Number
Office EP 05 00 6332

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.CL7)

Y US 2 956 379 A (STATLER LOWELL EVERETT) 1.8,9 HO1L21/302

18 October 1960 (1960-10-18) B24B7/18
* the whole document * B24B55/02
Y US 2 711 620 A (SHELBY JOHN A) 1,8,9

28 June 1955 (1955-06-28)
* the whole document *

TECHNICAL FIELDS
SEARCHED (Int.CL7)

The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 20 June 2005 Koller, S
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

A:technologicalbackground e
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




EPO FORM P0459

EP 1 580 801 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 05 00 6332

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

20-06-2005
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2956379 A 18-10-1960  NONE
UsS 2711620 A 28-06-1955  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



	bibliography
	description
	claims
	drawings
	search report

