METHODS AND TOOL FOR MAI NTENANCE OF HARD SURFACES, AND
A METHOD FOR MANUFACTURI NG SUCH A TOOL Technical field
wabwepsrasent disclosure relates to a nethod aneCEEP®O$/012360
for mai ntenance of hard surfaces, primarily concrete
(cenent) , terrazzo and granite floor surfaces, but
al so marble or linmestone surfaces. The discl osure
particularly relates to a nmethod and a tool for
mai nt enance which are suitable for use on a regul ar
basis to maintain a polished hard floor surface. In
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primarily wood, linoleum, lacquer and vinyl floor

surfaces. The disclosure particularly relates to a
methods for maintenance which are suitable for use on a
daily basis to maintain a shiny, hard, smooth surface,

15 such as a floor surface.

Background
It is known in connection with cleaning or light
polishing of floor surfaces to use a pad in the form of a
20 three-dimensional non-woven web. The pad is usually
provided as a circular, disc-shaped body, which is to be
disconnectably mounted on a circular carrier plate, which
in use 1is caused to rotate in a plane parallel with the
floor surface, such that the pad, when brought into .
25 contact with the floor surface, is slightly compressed by
the pressure arising between the floor surface and the
carrier plate. The carrier plate is usually driven by a

motor and may be mounted on a carrier frame, which may be
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Such pads are fornmed fromfibers of an organic
material, e.g. polyam de and/or polyester,
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the fibers also include natural fibers, such as wal nut
fibers or coconut fibers . The fibers of the pad is
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so-cal l ed t bondin wher e t fibers are
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pad is allowed to cure or dry. Thus, in US-A-3, 537,
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15 pad being impregnated with a polymer resin, hereinafter
referred to as a “primary binder”.
Production of this type of non-woven pads is well
known from e.g. US-A-3,537,121, US-A-4,893,439, EP-A-0
397 374, GB-A-1 348 526 and EP-B-0 562 919, and thus does
20 not need to be further elaborated on herein.
US-A-3,537,121 discloses pads for polishing surfaces
of aluminum, plastic, wax and similar surfaces. US-A-
3,537,121 also discloses production of such pads. In US-
A-3,537,121 a binder mixed with abrasive particles is
25 applied to the pad by passing the pad between a pair of
squeeze rolls, one of which is partially immersed in a
container for a mixture of binder resin and abrasive
particles, after which the pad is allowed to cure or dry.
Thus, in US-A-3,537,121 a pad is provided, which is
30 entirely impregnated by the binder and abrasive
particles.
US-A-4,893,439 discloses a pad for polishing floor

surfaces or aluminum. The pad consists of fibers of



surfaces or alum num The pad consists of fibers

of organic material and constitutes a |ofty open
wozneMwNen structure, and contains a binder birdi/RRR005/012360

abrasive particles to the fibers. The pad shown in

US-A-4 ,893, 493 has |l arger voids than that shown in

US- A-3, 537, 121, and thereby has an irrproved ability
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EP- A-O 397 374 discloses a pad for floor polishing
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commonly used for both vinyl and marble floorings. Pads
suitable for this purpose are available from 3M® under
the designation "3M™ Floor Pads", and provide no or
20 little effect on very hard floor surfaces, such as
terrazzo or concrete, which have been subject to wear for
a longer period of time.
EP-B-0 562 919 discloses a non-woven pad of polymer
fiber, which is entirely impregnated by a binder
25 comprising a mixture of curable plastic resin and
abrasive particles having a particle size of 0,1-30 um.
As examples of curable resins are mentioned phenol resin,
acrylic resins, melamine resin and urea resin. Diamond 1is
mentioned as one among several other examples of
30 plausible abrasive particles. However, according to EP-B-
0 562 919, the pad disclosed therein is suitable for

treatment of marble floor surfaces, and only in

combination with crystallization chemicals, which means



0 562 919, the pad disclosed therein is suitable for

treatnment of marble floor surfaces, and only in
w@owbiosrasi on with crystallization chem cals, wWiTRP2005/012360

meanst hat treatnment nust be nmade in the presence of

liquid containing a salt-form ng acid. The pad in
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cals, J)_/nclifl.\ll\é.ls geea(ljcsi sb,elw%vgc%ﬁsoarré)@o ‘react with calcium
present in the floor surface to form insoluble calcium
salts. Such a method is typically used once in connection
with the initial preparation of the polished marble
20 floor, and thereafter at intervals of 6-12 months. The
method described in EP-B-0 562 919 is thus too compli-
cated for being used on a daily basis.
Pads of the type referred to in EP-B-0 562 919 are
sold by 3M® under the designati?ns “3M™ 5200 Brown Stone
25 Renew Pad” and "3M™ 4000 Grey Stone Polish Pad", and are
used for treating marble in the presence of crystall-
ization chemicals and at relatively low speeds (below 250
rpm) .
The need for crystallization chemicals, and other
30 surface-improving agents, makes the polishing work more
complicated, since the chemicals are to be applied to the
surface, possibly followed by removal of excess

chemicals, which also contribute to making the polishing



The need for crystallization chem cals, and other

surface-inproving agents, nakes the polishing work
wore/ozoapl i cated, since the chem cals are to BEI/EP2005/012360

applied to the surface, possibly followed by renoval

of excess chem cals, which also contribute to making
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floor surface in case such an elenent is to contact

t he2Ripshee RAraCs@ess: dr edsapend rartafohafer Prvis ewuch

I'S éf@tﬂ ﬁ@?rér_se fﬂ?&iﬁ? eS| Ognsér" ual lros‘ctagfl%sg plate,

or nmetal mayget stuc n or near the elements an
10causkegcdatcdii ngpwod the db Dot wurd aoenpdrigetid ot hinevenness

oo et Pl S 3BE Paad R et WGt of ene
bet negsr thertnal, and tdhesdnoin sy fAce L MNHD G 3he floor

di scl oses a di sc-shaped device for cleaning purposes,
conpiT5aeR) B AT StPurdhe ket als tghiemtast the surface

o s0og0 o021 el op, e an a8l pe,
15in d@l&rmgiswc}smrgngimrdiacseand% chamdvauc&% wit metal may
t heggt?vé‘ggc]gi isrgloorsergeailrn ‘é/}@se/logmsesndftsi SarltJ'actau.ste ds%e?:satching of
the floor surface. Finally, this type of tools require
special machinery capable of applying a higher pressure
to the contact surface between the tool and the floor
20 surface.

WO03/075734 discloses a disc-shaped device for
cleaning purposes, comprising a nylon scouring material,
which is arranged on a rigid disc, whereby grinding
elements containing industrial diamonds are placed in

25 recesses in the active scouring surface. A disadvantage
with the device disclosed in WO03/07534 is that it does
not eliminate the risk of debris getting stuck in or near
the grinding elements. Yet another disadvantage is that
this tool is complex and therefore more prone to breaking

30 and more difficult and expensive to manufacture.

Hence, there is a need for an improved and simpli-

fied method and tool for daily maintenance of hard

surfaces. Preferably, the method should be simple to use,



not elimnate the risk of debris getting stuck in or
near the grinding elenents. Yet another disadvantage
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to breaking and nore difficult and expensive to
manuf acture. Hence, there is a need for an inproved
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562 919, and that this _ . o
polishing, cleaning or otherwise maintaining hard, smooth

and preferably glossy surfaces, in particular floor
surfaces, with an eliminated or reduced need for surface-
20 improving or cleaning chemicals.

The invention is based on the idea that abrasive
particles in the form of diamond particles provide a
polishing effect which is vastly superior to that
achievable with those abrasive particles used in the

25 examples shown in e.g. EP-B-0 562 919, and that this
polishing effect is so superior as to eliminate the need
for crystallization chemicals and other surface-improving
agents.

The invention is defined by the appended independent

30 claims. Embodiments are set forth in the dependent claims
and in the following description and drawings.

According to a first aspect, there is provided a

method for maintaining a hard, smooth surface, the sur-



polishing effect is so superior as to elimnate the
need for crystallization chem cals and ot her

wa2baga41 nprovi ng agents . The invention is defT/REM0§12360
t he appended i ndependent clains. Enbodi ments are set
forth in the dependent clainms and in the foll ow ng
description and draw ngs. Accorging to a first aspect
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Using diamond particles as abrasive particles when
polishing hard, smooth surfaces provides an effect equal
to or better than use of conventional abrasive particles,
both in wet and dry conditions. In particular, the use of

20 diamonds enables the surface-improving agent to be abol-
ished, thereby eliminating its handling.

The treatment may be performed substantially in the
absence of liquid on the contact surface, i.e. under
substantially dry conditions; or in the presence of water

25 on the contact surface, i.e. under wet conditions. In
particular, the treatment may be performed in the
presence of water and a cleaning agent on the contact
surface, thereby making it combine excellently with the
daily maintenance/cleaning operations.

30 In one embodiment, the abrasive particles are bonded
to the pad by means of a secondary binder. Hence, no
abrasives need to be added when treating the floor.

Specifically, the abrasive particles may be bonded to the



substantially dry conditions; or in the presence of

wat er on the contact surface, i.e. under wet
woeoersdvti4ons. I n particul ar, the treatnment mayPO®EP2005/012360

performed in the presence of water and a cl eaning

agent on the contact surface, thereby making it

conbi ne excellently with the dai8y
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and particles may migrate during the treatment. Thus,
dust is to a large extent contained in the pad rather
than being distributed in the area where the treatment is

20 taking place, eliminating the need for additional dust
collecting equipment. Also, by allowing debris to migrate
into the pad, the risk for scratching of the surface is
reduced.

The hard, smooth surface may be a floor surface.

25 The pad, while in contact with the hard surface, may
be caused to move in relation to the hard surface.

The pad, while in contact with the hard surface, may
be caused to rotate at a rotational speed of 50-3000 rpm,
preferably of 100-1500 rpm.

30 In one embodiment, the surface may comprise a
polymer material, such as polyvinyl and the treatment may

be performed using a pad having diamond particles of an
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into the pad, the risk for scratching of the surface

is reduced. The hard, snooth surface may be a floor
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surface, may be caused to nove in relation to the hard
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treatment may be performed in the absence of an
effective amount of surface-improving agents on the -
contact surface.
The term “surface-improving agents” is understood to

include substances that are added when treating the

20 surface to interact with the surface to render the

surface more glossy. As examples of surface-improving
agents can be mentioned, waxes, oils, resins, varnish and
similar products. Soap, detergents and similar products

that are added for cleaning purposes are not considered

25 “surface-improving agents”.

30

The term “effective amount” is understood as an
amount that is sufficient to achieve a measurable gloss
improvement as compared to the same treatment using a
liquid containing no surface-improving agent at all.

The definition of an effective amount may vary in
relation to at what interval the treatment is being
performed. Hence, for an ad-hoc treatment, i.e. a single

occasion, a much higher amount may be needed to achieve a



surface nore gl ossy. As exanples of surface-inproving

agents can be nentioned, waxes, oils, resins, varnish
w@zee97m#l ar products. Soap, detergents and siPdT/BEP2005/012360

products that are added for cleaning purposes are not

consi dered "surface-inproving agents". The term

"effective anbunt” is understogd as an anount that is
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gel coat.,, -al ass, a tomotive enanel_, the nethaod.
dorbrbin] B s e SR 2 et S pesTaraes-
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e pad, on a contact surface between the pad and the

h
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pardi flfs pHe itdieal Maife it ReAMBd iR AherRRSeRCehe
of an effective anmount of surface-inproving agents on
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performed using a pad comprising an open, lofty, three
dimensional non-woven web of fibers.
Furthermore, there is provided a method for treating
20 or maintaining a hard surface comprising a stone or
stone-like material, the method comprising treatment of
the surface with a flexible pad, in the presence of
abrasive particles, bonded to the pad, on a contact
surface between the pad and the hard surface, wherein the
25 abrasive particles comprise diamond particles, and the
treatment is performed in the absence of an effective
amount of crystallization agent on the contact surface.
The term “diamond” is understood to include natural
diamond as well as synthetic diamond, and diamond
30 particles being coated with any suitable coating, e.g.
silver.

The term “effective amount” is understood as an

amount that is sufficient to achieve a measurable gloss



Furthernore, there is provided a nethod for treating

or maintaining a hard surface conprising a stone or
warmnelitke nmaterial, the nmethod conprising trBEeE/REIOD5/012360

of the surface with a flexible pad, in the presence of

abrasive particles, bonded to the pad, on a contact

surface between the pad and thqlhard surface, wherein
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fluoric acid and oxalic acid. The values given above may
thus need to be adjusted to apply to the respective type
of crystallization agent chosen.

20 The combination of a flexible pad and diamond
particles provides compensation for unevenness in the
surface, and distributes the pressure applied to the pad
evenly. Also, this combination, through the flexibility
of the pad, considerably reduces the risk of the diamonds

25 scratching the surface.

Using diamond particles as abrasive particles whg?
polishing hard stone surfaces provides an effect equal to
or better than use of conventional abrasive particles,
both in wet and dry conditions. In particular, the use of

30 diamonds enables the crystallization agent to be abol-
ished, thereby eliminating its handling.

The treatment may be performed substantially in the

absence of liquid on the contact surface, i.e. during



fluoric acid and oxalic acid. The val ues given above

may thus need to be adjusted to apply to the
wonesypmwetive type of crystallization agent cho®€mEPTH16/012360
conbi nation of a flexible pad and di anond particles

provi des conpensation for unevenness in the surface,

and distributes the pressure appkied to the pad
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t dry conditions. In particular, the use of
g?aﬁ%ﬁ%?“ﬁ%aﬁgﬁge&Wé“@#9§GaﬁﬁiEQ@Péﬁ?a@éﬁ?lﬂénbéYab@th the
ishaai1tmfaelb)>ee%lainr@ery%tﬂe@9,iﬁg§ opaadiipgs The treatment

may be perfornmed substantia n the agéence of
liquid odnt kaecembadtimentf atbe hbeasive particles are bonded

duri tial ly._d ditions; or in the presence
of R S A BT Ry oZ0Rr aeEonRaEY BiRrRg- whpnoe, Ro

conditrieeisve sl hepar ttoc Beatddehewhefat FEAL i ABYtRE floor.
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e P2 P22 oABECE0d, LEPE U8 Ny M CEACh A  eces
cancbel,1 to 30 um, preferably between 0,1 and 15 um and
most preferably between 10 and 15 pm.

The abrasive particles may comprise at least one of

20 natural diamond particles, industrial diamond particles
and coated diamond particles.

The treatment may be performed using a pad having
diamond particles of an average diameter of 0,1 to 30 um,
preferably between 0,1 and 15 pm and most preferably

25 Dbetween 5 and 15 um.

In one embodiment, the pad that is used comprises an
open, lofty, three dimensional non-woven web of fibers.
Such webs are available at a relatively low cost and in
standard sized adapted for the existing surfacing

30 machines.

The pad may have a density of less than 40 kg/m3,

preferably 20-35 kg/m®. Thus, the pad comprises a

relatively large amount of voids, into which dust, debris



seen as a waste. The abrasive particles may have an
average dianeter of 0,1 to 30 mm, preferably between
woQpds/and1 15 mm and nost preferably between 10PamaPid®s/0m360
The abrasive particles nmay conprise at | east one of
nat ural dianond particles, industrial dianond
particles and coated di anond pat3icles. The treatnent
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v0|é§dupﬁﬂo whi ch dust debri sand particles may
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15 The pad, while in contact with the hard surface, may
be caused to rotate at a rotational speed of 50-3000 rpm,
preferably of 100-1500 rpm.

The treatment may be performed on a substantially
regular basis, such as daily, weekly or monthly.

20 Furthermore, there is provided a tool for treating a
hard surface, the tool comprising a flexible pad having
an active treatment surface presenting abrasive particles
bonded to the pad. The pad presents a first portion
wherein said abrasive particles are present in a first

25 concentration, and a second portion having a second,
lower concentration of said abrasive particles, said
abrasive particles comprising diamond particles.

In one embodiment, the second portion is
substantially free from diamond particles.

30 Since the abrasive particles present in the parts of
the pad that are not in contact with the hard surface do
not fulfill any function, pads according to this

disclosure can be manufactured at a lower cost.
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Exanpl es of such surfaces are concrete, terrazzo,
granite etc. The pad, while in contact with the hard
wrsfeata] may be caused to rotate at a rotati eQEIEPI@SO2360
of 50-3000 rpm preferably of 100-1500 rpm The
treatnment may be performed on a substantially regul ar
basis, such as daily, weekly orléronthly. Furthernore,
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function, pads according to this disclosure can be
manuf act Im ednat embddiveentcosthd head | exibidtid YooOfa tdisc-shaped
el.im nates or _reduces the harnful effects that
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the second surface free from abrasive material and
binder, the attachment of the pad to a Velcro hook
connector on a carrier plate is facilitated.

In a second embodiment, the pad consists of a disc-

20 shaped body having a thickness and a first surface,

25

30

wherein said abrasive particles are present over less
than the entire first surface, such that said first and
second portions are situated adjacent each other at said
first surface. This second embodiment facilitates migra-
tion of dust and debris into the pad.

In one embodiment, the pad comprises an open, lofty,
three dimensional non-woven web, including a plurality of
fibers, which are adhered to each other at their points
of mutual contact.

The abrasive particles may be bonded to the fibers
of the pad by a secondary binder. Hence, the bonding of

the fibers of the pad does not in any way need to be



abrasive particles are present on said first surface

and down to a depth fromsaid first surface, which
walzpbhoiigl | ess than said thickness, such that B@I/HP2005/012360

first portionis at said first surface and said second

portion is at a second surface, opposite said first

surface. By leaving the second,surface free from

abrasive material and binder, the attachnent of the
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155Mebéeliedhan aid avenage | ength between two points of
nmutual contact of a fiber. Thus, the fibers are
The pad may further comprise second abrasive
particles selected from a group consisting of graphite,
tin oxide, silicon carbide and aluminum oxide.
The pad is preferably provided in the shape of a
20 circular disc having a diameter between 30 and 100 cm and
an uncompressed thickness between 1 and 5 cm.
Furthermore, there is provided a method for manu-
facturing a pad for treating a hard surface. The method
comprises: providing a pad, and applying, on a first sur-
25 face of the pad, a mixture of a binder and abrasive
particles including diamond, such that said pad presents
a first portion wherein said abrasive particles are
present in a first concentration and a second portion,
having a second, lower concentration of said abrasive
30 particles. In one embodiment, the second portion 1is
substantially free from said abrasive particles. The

abrasive particles may be provided to the first surface

by spraying, rolling or dipping.



not entirely coated by the binder resin, facilitating
further the mgration of dust and debris into the pad.
WO haws/@abrasi ve particles may conprise di anond pamTiEPed0s®12360
havi ng an average dianeter of 0,1 to 30 nm,
preferably between 0,1 and 15 nmm and nost preferably
between 5 and 15 mm . The pad nk§ further conprise
second abrasive particles selected froma group
consi sting of graphite, tin oxide, silicon carbide and
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Description of embodiments

The description will first focus on a tool suitable
for use in the methodlfor maintenance of hard surfaces,
20 subsequently on the method for manufacturing the tool,
and finally on the use of the tool for maintenance of a
hard surface.
Referring to Fig. la, there is shown a pad 1 made up
from an open, lofty three dimensional non-woven web of
25 fibers 2. A first surface of the pad 1 has a portion P1
presenting abrasive particles bonded to the web by means
of a secondary binder, i.e. a binder having as a main
purpose to bond fibers to the web. The pad 1 is circular
in shape.
30 Referring to Fig. 1b, a cross section along the line
S1-82 in Fig. la is shown. As is indicated in Fig. 1b,
the portion Pl presenting the abrasive particles is

present at the first surface A and to a depth D, which is



bi nder and abrasi ve particles have been applied. Fig.

4a- 4b show a di agram of a pad according to the first
wenheddment , and an enl argenent of a portion OPCT/RE2005/012360

pad. Fig. 5 is a sectional view of a floor surfacing

machi ne on which a pad according to the disclosure is

nmount ed. Descrlpt|on of embodi ggnts The description
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non- woven A first surface of the pad
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bonded to the web by nmeans of a secondar i nder
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t he,yeb; o rlh & Padhel ufdlwlromalarfllaérsshape Referring to
Fig. I'b, a cross section along the line S1-S2 in Fig.
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surface B there is a portion P2, which is

subst antd af4Rs el FromitiRe dctsive shteisdives Pard ictes and

secagpdasy-iddef Mg referring to "portions”, it is
to be under st ood as a portions of the macrostructure

of the pad bbotanemwdipentisonghef afhrasivei padgdlcles are

flkg%é%ent throughout the secondary binder, and the fibers

15 are bonded to each other by a primary binder and/or by
being melt-bonded.

A description of the preparation of a pad 1
according to the embodiment discussed with reference to
Figs la and 1b will now be given.

20 As a starting material, circular, disc shaped
Glit/Microtron® Tan Floor Polishing Pad having a diameter
of 20 inches (51 cm), a thickness of 28 mm and a weight
of 157 grams was used. Such pads are available from
Glit/Microtron, Wrens, GA, USA. The starting density of

25 the pad was thereby 27 kg/m’. Fig. 3a is a microscope
photograph showing the pad prior to application of the
polymer resin/abrasive particles. From Fig. 3a, it can be
seen that the fibers constituting the pad are held
together at their points 10 of mutual contact by a

30 primary polymer resin. The pad is flexible and resilient
and comprises polyester and nylon fibers.

A homogenous polymer resin mixture was prepared,

consisting of 200 g PA resin 52-68 phenol resin (availa-



Referring to Figs 2a and 2b, there is shown a simlar
pad 1 , the difference being that there is a portion
woRReoatmo at the first surface A, which port POWEP205/082360
substantially free fromthe abrasive particles and the

secondary binder. In both enbodi ments, the abrasive
particles are present throughout8the secondary binder,

and Hihe ﬁﬁolﬂﬁrpér@&@rbola@edpter%€9B othereRy, 2,1 pbi !}H%SE‘ T-ROD®
bi nder and/or bybei ng nel t - bonded. A descri ption
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formed along each fiber, also between the fibers’ points
of mutual contact. The droplets are so distributed that
the fibers to which they are adhered are not entirely
covered. A more clear illustration of this is found in

20 Figs 4a-4b, which show a pad as described above with
reference to Figs la-1b, and an enlargement of a portion
of that pad (Fig. 4b), wherein droplets 11 of
binder/particle mixture are attached to the fibers.

In order to evaluate the performance of the pad

25 produced as described above, comparative tests were
carried out in order to evaluate two different 20 inch
(51 cm) pads, prepared as described above: a first one,
referred to as ”yellow”, having 7-12 um silver coated
diamond particles, and a second one, referred to as

30 “green”, having 3-6 pm normal diamond particles. As a
reference, two different commercially available pads were

used: a 20 inch (51 cm) 3M™ 5200 Brown Stone Renew Pad



p-tol uene sulfonic acid (PTS) was added as a hardener.
The resin m xture was sprayed onto a first one A of

wa bweseminces of the polishing pad, using a  PCT/EP2005/012360
standard-type conpressed air spray gun (normally used
for spraying paint). The pad with the uncured resin
thereafter weighed 173 grams. Supsequently, the pad

was_placed in a hot air oven at approxijmately 120 C
f or2B$p? 0P m el y%lo Qﬁ‘)nbﬁ[\%s.‘laoﬁ% (%a%y ﬁ?%ﬁm&‘d were
they sppeapangeatdBiaan Heosen, fgomid ., 3n, WyLh is

a mcroscope photograph. G obules or droplets 11 of
the resiThpareste? evankmade @are Ywyr fid fReRg sagiface types:
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entirelycovered. A nore_clear_illustration of this
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aboyecdi i h cefSELNCE, 410 Figskd Fildbr and rak i8Ry AH-denRt
of a portion of that pad (Fig. 4b), wherein droplets

11 6Avai hajel¢ phrem cfeomi ktkkee e &t achdthngelidre, Spain)
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d% S” ae e eﬁ)ove, co

pad produced a SCTi arative tests
10ner enclar f1eslr opdd i andreeratinevsal uatet iy difdner ate 2 st

inch (b1 . cm pads,. prepared as descri bed abagve:, a 2
fi rsRChped IR e e % sYEidGWIOhARM 7 [P Hihe/m” - The

si | yerr£0at &l S appN G d&d 88 ANfk @ S8GRRG U the area
referred to as "green", having 3-6 mm normal di anond

parkb¢tdes. and sabteefer@ndeseatmerdi fUsimenta camnvarly|Ganma 1G-

avai | ab ads [ ed: 0 .inch (51 t
5200 B oL S e Feneil Pt 205 ridh Tl LM
1540080 €3 eyt Gt @ neh Pl vestn Radratere fitseadiotdreaav.aidHiahl egloss is

from3M St. Paul, MN, USA. The tests were nade on two
di ¥areht 8899 ac ST esl o5& | arddt dmbl @ (nmmriid fifohated

t he3 ok srar dgn e fae P S A€ rated 20-25°. Flat sheen is
rated 5-15°.

Each surface was tested both dry and using water as

20 a lubricant. Additionally, the concrete surface was
tested using Coor Rosa/K-2 crystallizer (available from
Coor & Kleever S.A., Barcelona, Spain) as lubricant, i.e.
the crystallization chemical mentioned in EP-B-0 562 919
as comprising magnesium hexafluourosilicate as crystall-

25 ization agent.

When testing the 3M™ pads, each surface portion was
first treated with the brown pad and subsequently with
the gray pad.

Table 1: Tests performed with water as lubricant on

30 Kolmarden marble

Pad Brown Gray Green

Initial gloss |17 17 10

Liquid Water Water Water




Norrk dping, Sweden) and K40 concrete. Each test was
carried out on a surface of about 1 nR, using a Coor &
wokbmaver1 Crystal | i zer 1250KG fl oor surfaci ng recmPzms/012360

(avail able from Coor & Kleever, S .A , Barcelona,

Spain) having a single carrier plate adapted for

receiving a 20 inch floor pad an@l rotating at about

174 mipan. gheskest [nRcluded ?gishing g5 surt for
ab 1 minute/m The suntace gl os§ was neasured at
several spots on the area before and after each

treat men ing. wal / Cenma | G, 310 d osschecker .
The gl osgagg ug' ?%égﬁse ?%\%%Em%%lwk&%‘hgtjr’fkﬁﬁjec%% on
aveKa@gmavdknemfobleach area. High gloss is rated
8090 Sem gloss is rated 50-75. Satin is rated
304489 Rubbed ef f ¢BEOME rat ¢@r2p- 25. Fhmtemheen i s
rafefipidp oty supfacewasstested—bpih—ery—and using
wat erlaé afu rlgcant. Addi t i %%al ly, th 8concr etle

sunbageidas teste@dNusi ng Copno Rosal K- ygrystalT]i zer
(avaitablefrom-Coor & Kleever S A Bar cel ona,
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hexaf |uourosilicate ga;ndéréj’s?a [T zatﬂleon CEolhgcein .ecs\htg‘r?t on
% estabigle hew!Bih n)s padss 1 eacre surdate asid abwiasy a

fir ed-wi,th t ro pad, and, subsequently with
t heﬁgélf%@eesg%d‘? T F‘:anéc\g?’s Pt 1O AT et &y labri-

| ubcamanttion 3ot Erdlerommi ©tab! @2wn Test S 0enf Y IEd
wi t hout | ubricant on Kol marden mar bl ewnFr om fgabl%)re)s%rl de a
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noh, and ‘using water as a
10 range. However, during dry conditions, the green pad

achieved a remarkable improvement, reaching the semi-

gloss range.

Table 3: Tests performed with water as lubricant on

K40 concrete

Pad Brown Gray Yellow Green
Initial gloss |30 29 24 35
Liquid Water Water Water Water
Final gloss 29 29 35 46

15



cant, the 3Mtn) pad conbi nati on (brown and gray)
provide a slightly better effect, although both the
wogn@yvarad the green pads achi eved val ues fal | POG/BR2E0KIONR3G0
the "satin" range. However, during dry conditions, the
green pad achieved a renmarkabl e i nprovement, reaching
the sem gl oss range. Table 3 : Zésts perfornmed with
vater as Tl aanteait K40 0a0aEe! G18RLEL 14 TE8LAL on ka0
performed w thout |ubricant on K40 concrete From
TableicFeded 4 , it is noted that in wet conditions
an T KAO—concret ]xy%ying "rhardnessyo‘ agogt 6 .7en
moh, ‘the combi natilon of br oW FANd gr ay 65&9 di d %EﬁgJ
pr ovuinde iany greasur @y e i nprdwgnent at [ghl, whereag the
conbination of yelll ow and grleen pads provided a

di gt mprovenele  I'n dryNeondi ti on¥o a snal No |
. b £ and + v Aot A ad 4
I g Strrace eatea A
th con%iinafion jf Erown a{g%gray padé? mhereaég%
maj or i mpromeTakAbswasandt ed ferikhgosuaf exer (1 gar&d
by the conbination of yellow and green pads. Table 5 :

Y .
TestCSTHeFfGRed i OR B38r CRBSAPKe? BRyahal fiberdaess of
$ ubebeant con ﬁég,PQﬂgrgbﬁbEﬁggkgﬁbh? Browh!ah %Pgﬁgpads did
that sonme effect is achievable wth a gray pad usi
CooPORop#HPKidecppyt mEREreprbAs fubrovamenbna®4dll, whereas

. . t_bett ffect | .
ot B apraPafieh Ph.Bg; SR AR 08 hEPeforShnsarRrised s

crystatinzer imprbubmeaant InAlityi Bodliltibhs| Sa COREl VdBRbrove-
that the gad accarding to the present disclosure
was

pr ofbks nB?FEQaEPE Fﬁ%r%@éfﬁﬁﬁttégab%ﬁp%#%@ wWie hcombi-
16 henptioh 8EtorINE hARI QYEIENLqES PALELLU AT Ysor imorove-

noti ceabl e during dry conditions and on
ment was noted for the surface treated by the combination

of yellow and green pads.
Table 5: Tests performed with Coor Rosa/K-2

crystallizer as lubricant on K40 concrete

Pad Gray Green
Initial gloss (41 35
Liquid VMC-Pink |VMC-Pink
Final gloss 45 51
15 From table 5, it is noted that some effect is

achievable with a gray pad using Coor Rosa/K-2
crystallizer as lubricant on K40 concrete, and that a
somewhat better effect is achievable with the green pad
using Coor Rosa/K-2 crystallizer as lubricant.

20 All in all, it is concluded that the pad according
to the present disclosure provides a noticeable improve-
ment as compared with the prior art. The improvement is

particularly noticeable during dry conditions and on

concrete.



concrete .Fig. 5 is a sectional view of a floor

surfaci ng nachine 20 on which a pad 1 according to the
wopnegeni41di scl osure is nounted so as to defi n@CHEP2005/012360

contact surface 9 with the hard surface 8 , which in

this exanple is a floor surface. The pad 1 is nounted

on a driven, rotatable carrier pkate 4 , which is

typi cal | yripurnald ed detheariings «and ¢ hug rata %*%'f%cigg
relative to a machine body 5, on which a notor unit
i s AdFhgEl.2q i hihsl dnfsodiaenit addee dimghitne thas paesent

hand| i apted faor bei.n

hel 1Ssucg oes&?::}ﬂl:]s: égl)li;lscae%dwaslokiaﬁg t&p&egtlél% 3| gopkact surface 9
r ecogrtitzethd tratrd sutthere aﬁbaﬁﬁ&ﬂﬂﬁ&_ghgffbﬂﬁﬁplﬁ is a floor
urf aci machi ne 20 may be e.g. a ridable vehicle
itt%ﬂfﬂ%%ﬁw d Carfi%er! pPaf@uRtefacni 8 daapeed retatable
receiaimie 1t ha Arad 41 whibe B%dtjyg%‘él “ﬁ89rﬂ§§%'db§g

above can be used for ever yday “cl eani ng/ mai nf enance of

pol ibsteed e dinsuthasesotetieb las reflatéyeconcaemechine body 5,

terr fl oqr rfaces.using a floor surfacjn )
nacﬁ?ﬁgﬁgﬁ%h%hgéhOchﬁﬁger/ %y@?r88ﬁﬁpna PoﬁhﬁgcﬁWHQ?lment'
e. g.thtehenaldihlifnies ka€R&30@ndaesingbaddi sCthli90kdapted for being

I nt nce machi nes (low speed or high speed), e.g.
oD ﬁ%??§ﬁh§fdgu&#e§géy 8 HalkigHePpesaort heLNLBfi sk

SDH&%%@gnﬁﬁéél%gaQri§H§zHé%'eﬂbbd%t8§E%8F%$r§*885n§urfacing

avai |l abl'e from N | f isk-Advance, (
ThempclangeRAC okvt he €l gorasuiflabkei sehypicafiyted with a

b i,ng, t he. pad en in contact with the
PFL%%Egggfaﬁé%%?24rg?%?elgnagaégﬁﬁefﬁﬁr5??%+V%P?ht?ﬁepad 1.
fl oor surhacpadTypagsal meéohadi @8atr SPELUSHAE E40MO0ised for

to 3000 rpm However, |ower or higher rotationa
1iBgé8§rﬁpéynSﬁeéQ&Paé@@?nhﬁgaP§ec@éaPO¥¥%m¢dh@aa@0$@;faces,

a fikneh gabedbABNt 8ficLbEe PaM 9599£9£89f155}r§h£¥§%g%nusing
di scl osure conprises an
a floor surfacing machine such as a scrubber/dryer

combination machine, e.g. the Nilfisk CR1300; a single
disc floor maintenance machines (low speed or high
20 speed), e.g. the Nilfisk 510B or 545; a burnisher, e.g.
the Nilfisk SDH5120, BHS5120 or BHS7014, all of which are
available from Nilfisk-Advance, Stockholm, Sweden.
The treatment of the floor surface is typically
performed by causing the pad, when in contact with the
25 floor surface, to rotate in a plane parallel with the
floor surface. Typical rotational speeds are from 50 rpm
to 3000 rpm. However, lower or higher rotational speeds
are not excluded.
As is clear from the above, a first embodiment of
30 the pad according to the present disclosure comprises an
open, lofty, three dimensional non-woven web, including a
plurality of fibers, which are adhered to each other at

their points of mutual contact by means of a primary



open, lofty, three dinensional non-woven web,

including a plurality of fibers, which are adhered to
woeeamhother at their points of nutual contact POY/ErRR@S812360

of a primarybinder, and in which abrasive particles

are mxed with a secondary binder and applied only to

a first surface of the pad, such3that the pad is only

par ti slder | HEIRALed Y Ade hivad %&Eﬁ%ﬁ%%'%r%igh%éﬁ-with a

Al'ternatively, or additionally, the fibers nmay bé

mel tSHEHWEE 1 Higselr eniderpplica sedgndoembddirsentueface of
n

th N oY rticle mxture is.onl pplied.to
pa?ggﬁgémggi P?gpgguFﬁgcgédTﬁfsogéﬁ Bérgéﬁ#éVe&mﬁﬁegnated
mas Kiyng: Heh drsien dear/ios rafi ctl lee ms withaee th@ﬁh@hibQ@F, or

n a

i nder/.particle m xture should not be _applied.
hi r @Fﬁéﬁf,tpﬁefﬂgﬁrﬁsméﬁtP?em?lFﬁgP§§ﬁ§t§é fRch
t he Jdmeder/ particle m xture, e.g. by using such
squeeze rollers as are described in EP-B-O 562 919. In
a vari anttof sBcenenbobipdenentacfethei pelly bhhder/particle

i d. or n- en_pad is_attached to a
LI g oAy oo B pF o PoeRd Tirst Surrace.
erﬂhﬁBlbbm.bécachdbggdtbyVﬁébfmhé @ﬁobéiﬁaEHbogfnﬁgéb

tantial l wo- di mensi onal woven_or non-woven
1@38§$?£€ﬁ§dtPo&BEFﬁiER@rbéaﬁFFéPaEBHGanmaXt@nethhould not
enbedi gppliea.three dinmensionally woven or knitted pad
may be used, whereby the binder/particle mxture is
appl i ed &8 deSbir@eemabdimentn vhéipad exbediteaty the
in the materjial of the

. . "
pad PLEgREELLCL EBn AL REDPOEE (R hhaL s anEriore wovelr by
fi besipgdsaubstanétat| yoasedesssi Hed aboveipdththe g g 562

i agond particles included in the fiber material. Ina
1§ecgﬁg'a PefnBRF¥RNEt Bk pldsigmgodiment, a relatively thin

impregnated woven or non-woven pad is attached to a

thicker carrier pad in order to provide the flexibility.

According to variants of this embodiment, a substantially

two-dimensional woven or non-woven web is attached to a
20 thicker carrier pad.

In a fourth embodiment, a three dimensionally woven
or knitted pad may be used, whereby the binder/particle
mixture is applied as described above.

In a fifth embodiment, the abrasive particles are

25 present in the material of the pad. In a first alter-
native, the pad is a non-woven fiber pad substantially as
described above, with the diamond particles included in
the fiber material. In a second alternative, the pad is a
polymer foam pad with the diamond particles included in

30 the foamed polymer material.

In a sixth embodiment, the pad is a polymer foam
pad, to a surface of which a binder/particle mixture is

applied as described above.



pol ymer foam pad with the dianond particles included
in the foaned polyner material. In a sixth enbodi nent,

wobhw/adii s a pol ymer foam pad, to a surface eCT@ERrR@BE/082360

1

bi nder/particle mxture is applied as described
above. The present disclosure is not linmted to the use
of phenol resin. Qher exanpl es2ef suitable resins are
mel ani ne,rHy %af,es%r?lt%xm%%qoe%'r%e%e'hoftei' ifired to ghe use of
Furt hernore, the hardener nay be selecte rom an
hard%ﬁ%KﬂsGEﬁa@IeoﬁbﬁrtHsampgesobfre&umabébe@bednsAhse

Js] |ncIu e the hardener, by
ml(§%4%§ﬁﬁw o % oggﬁ e At apﬁﬁéﬁé efeﬁﬁéﬁ&?ure
and/ or ferahbmm@ee pehEOﬂaQHehbﬁemaéléé,sbm§c§@BV§95m any
%ethanol was used in the exanple) is provided nerely
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fachblb@%%l%ﬁ%aﬁb@gtEhQE@QBdeA@Me Eh&éghgu %VSntbyagllow1ng

be used, and the solvent may al so be exc
pro@b@e@aﬁhép phéenéthédhoghapptemaErenuse ahtpws. fdhea

abr p Lclesp eferably i ncl ude di anond.
ﬁ%bﬁ%r gg%%g régt%en? pads may be produced

accordlnglbo t bRepsbDeeptese8RENEOr {1AsahoN¥g USRI e example)
t her t pes of abrasive particles, or conbinations
(?herléof’ ogidgd| mergly tehpeduagnthenedsFasEPy B D B2 mixture

919anhntH@EEb9U£§rf§b£Y§EaEQag u?§%§§29§%?€££!CAny suitable

have proven to provi de good _ _
Nat GPAVERL mAE deanead,pandlthessuhyebe caybahes wéth

th abr asi,v rticles. It is understood
?hag&f%égggd & g%?n g%%@nﬁ%?ym%F%ﬂ%rognﬂpE&ﬁ%éﬁ%Rﬁ SO
par titbes.as descri bed above nmay be attached to a disc

r plate having an arbitrary connector for being
congectea he o2 %g%%+Y?ePaﬁ¢h@ge%fp¥¢ﬁﬁééb¥hcim@#ude diamond.

However, floor treatment pads may be produced according
to the principles set forth above using other types of
abrasive particles, or combinations thereof, as well,

e.g. those mentioned in EP-B-0 562 919. In particular

20 silver coated diamond particles have proven to provide

good results as well. Naturally, the diamond particles
may be combined with other types of abrasive particles.
It is understood that the pad 1 having secondary

binder and abrasive particles as described above may be

25 attached to a disc or plate having an arbitrary connector

for being connected to a carrier plate of the surfacing
machine, or that the pad may be directly connectable to
the surfacing machine by means of a Velcro-type hook

arrangement provided on the carrier plate, the hooks of

30 which engage the fibers of the pad 1. Hence, the

maintenance tool may be composed of the pad with the
primary binder, the secondary binder and the abrasive

particles, possibly with the addition of dyes or printed



machi ne, or that the pad may be directly connectabl e

to the surfacing nmachi ne by neans of a Vel cro-type
whzwkogmsrangenent provi ded on the carrier platBCT/EPE®05/012360

hooks of which engage the fibers of the pad 1 . Hence,

t he mai ntenance tool nmay be conposed of the pad with

the primary binder, the secondagy binder and the

abr asi ve part.i ¢l es, %055|bl MAth %he addi tion of dyes

or 3PSt BIRVEELGr JVEATRG T RPoPRRt N tERet RE P§Pe of

Pacha BRLAGEW ek raieadenmekcetc. Al ternatively, or

addi tionally, t he pad may be provided with a backing

| ayer . Aditebron tigsly m@ﬁeaééﬁﬁépﬁédlM$|ﬁ@eappﬁl@éhtbg

yel | ow.an r.een_p ; S d above, as well

an ﬁﬁgF%ggb%l§§f3r§g§k€OSa§ i'te", having 15-30 nm
5d|anondEﬂ&thb&lesstBUWeméhpéwEsemedruespgndppgitanthe

yeIIOM/and reen ads descri bed ab
reﬂ@ﬁéﬁﬁe F% BP6S - R@&SBEFPSP Psaveavﬁﬁlﬁﬁié fRQRper

adStre@%%EedNNo H3A; wﬁ@%euseﬁavhﬂgalsLBStpm diamond
ad itional test, the appllcant s pads were tested on
an p@irité¢ Llesk paﬁq@ébegwﬁﬁac@or@E§§§ndahge§00th@hEellow and

F1 o0 a3 nrasdred. Joef gpe . and ?ftgr %f%@%”?gt*aaSM® 5100

five Spa e a art polrnts using 0SS

10reP@ﬁr@@f&@ramawe awbeﬂebyeamramesugesglOBSuwaIME,maSA, was

cal cul ated after processing with each pad type. The
red§*s are shown in Table 6 . Table 6 : dry polishing

of oileqroak fpalqualyqdhitoBhlabkesé, ’thE ﬁ??l@@aﬁ@eg pads
that a gloss inprove nent froma Si | surface

(6W@)re $eatkidevable, ouﬁegapakcpaaquﬂheﬁuu§aﬂg t Géoss values
yel | % whi t e _pads h rqQvi.d ve i n
surgggé ﬁ@oﬁths meésurg@ dgg%a ghgnd ga??rcé¥e§9me¥t, at
15Mh€ﬁ®@8sbb@e&Nbphrme@oﬁadspﬁ@Vh@edha gloss meter referred
to above, whereby an average gloss value was calculated
after processing with each pad type. The results are

shown in Table 6.

Table 6: dry polishing of oiled oak parquet
Pad 3M® red White Yellow Green
Initial gloss |6.0 6.0 6.0 6.0
Liquid No No No No
Final gloss 20.2 17.0 26.0 31.4
20 From Table 6, it can be seen that a gloss improve-

ment from a silk matt surface (6.0) is achievable, in

particular when using the yellow and white pads, which

both provide a very shiny surface.

a shiny surface, whereas the 3M® red pad provided a
25 shiny, though somewhat blotchy surface. It was noticed
that the white, yellow and green pads provided a very
clean floor.

In a second additional test, the applicant’s pads

were tested for wet polishing of an oiled oak parquet

The white pad provided



W@ bmamofiioor .

shi ny, though somewhat blotchy surface. It was noticed
that the white, yell ow and green pads provided a very

In a second additional test, thePCT/EP2005/012360
applicant's pads were tested for wet polishing of an

oi | ed oak parquetsurface. G oss values of the floor

was neasured, before and after ofreatnent, at five
spaced apart p0|nts usi n he glaoss neter referred to
2D ey GBS AR g1 TS AR e HRds MERFCURA e g SEOTe

af tgtg FH@@&SSdﬁQaﬁMéd‘c ea&h Pade t ypLced NEpd £SUbS Sn B Qusing
shown in Table 7 . Table 7 : dry polishing of oiled

oakilpardges M masiierred o chevise sdexefiyan average
yeﬁfé@ \I il QAIaSs! ! l@)tltatséll’ir %Cc%r ttpt %c‘@@' t_L garsquthh each pad

ow pads provi ded an entir el sur

S5soneygH | mmg:qsashtcmenteem’n@motnméakhﬂ@ i”n the wat er .
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The gre on, t he vided a nmatt

e han
Enti e SR 1 e e Bt Sl e EERG GEeen
pafp P OVi ded a SHighy tand Cl[§an 15w | adSreemt | T eI Aceee
fromoil film It was notided that the white, yellow
andIrgirteisml pRldss pr (ﬁ;ined a Vér.y cI ean f6l Gor. It |Wwa$
al so-neted—that [JUI st of—the+loornre—ygst 6
t he"WHit%, vyel | oy W@rt “gr een &%&_5 subseé’ifl‘j‘éﬁt‘f to t?ﬁgé) wet
POl FiSH NGy 1 QY HVI @qogl oss Mal.wes simjlpap to thdse,ef
Tahl e_6 Hence, lit is condluded thatl the pad

di scl os@rm@r@mwy B¢ @wsad brosegni ity SdRdtdng from a
poI ol ac a fil r

de sur at\(l:)gsqj(%%g%e getshpeat%lﬂ1 ocitsJC eo%n\égg% s])l,o(a'vvglal%lé fp%%%ﬁded an
surefrﬂmesaly miserd Grurfdad, ngsl,t hd cont, gktaslelh@@r d@set:me being
a third additional test, the applicant's pads we

¢ est¥id 9% I b A fiats for TAF ﬂ,ﬁe.e@op@)d,v,o,qwthte, pgher hand

&%ﬁ%ecﬁ‘@'ﬂeﬁfﬂ e dtaP AT ise Jeiit erRdkic@nalbry polishing
ventry,
with the green pad provided a shiny and clean surface,

entirely free from o0il film. It was noticed that the
white, yellow and green pads provided a very clean floor.
It was also noted that dry polishing of the flooring
using the white, yellow or green pads subsequent to the
wet polishing, provided gloss values similar to those of
Table 6.
Hence, it is concluded that the pad disclosed herein
may be used for grinding and/or polishing wood surfaces,
deck surfaces

such as wood floor surfaces, (on e.qg.

patios or boats), wall surfaces, interior moldings,

doors, baseboards etc.

In a third additional test, the applicant’s pads
were tested for dry polishing of an Amtico® vinyl tile
flooring, available from Amtico International, Coventry,
UK, processed with flooring wax to a shiny finish.

Gloss

Initially, the surface had multiple scuff marks.

values of the floor was measured, before and after



UK, processed with flooring wax to a shiny finish.
Initially, the surface had nultiple scuff marks. d oss
walosesriof the fl oor was neasured, before and PCT/EP2005/012360

aftertreatnent, at five spaced apart points using the

gl oss neter referred to above, whereby an average

gl oss val ue was cal cul ated after, processing with each

pad type. The results are shown in Table 8 ., Tahle 8.:
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a shidy: saHfreehheahidifine as the initial surface,
although the scuff marks were entirely removed. It was
noticed that the white, yellow and green pads provided a

15 wvery clean floor.

In a fourth additional test, the applicant’s pads
were tested for wet polishing of the Amtico® vinyl tile
flooring, processed with flooring wax to a shiny finish.
Initially, the surface had multiple scuff marks. Gloss

20 values of the floor was measured, before and after
treatment, at five spaced apart points using the gloss
meter referred to above, whereby an average gloss value
was calculated after processing with each pad type. For
reference, dry polishing using the green pad was

25 performed. The results are shown in Table 9.



pad provided a clean, matt surface, whereas the yell ow

pad provided a clean, slightly nore shiny surface. The
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a very shiny, clean surface. It was noticed that the
white, yellow and green pads provided a very clean floor.
In a fifth additional test, the applicant’s pads

were tested for dry polishing of a linoleum floor
surface. The initial surface had been treated with
flooring wax. Gloss values of the floor was measured,
before and after treatment, at five spaced apart points
using the gloss meter referred to above, whereby an
average gloss value was calculated after processing with

each pad type. The results are shown in Table 10.




Tabl e 11: wet polishing of Iinoleumsurface From Tabl e
11, it is noted that the 3Mr) red pad provides a very
woratob/ogusf ace, while the white pad provi des a PEL/EP2005/012360
surface, and conpletely renoves the polished surface.
The yel |l ow pad provides a matt finish, while renoving
the polished surface. The greepgpadprovides a slightly
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Tabl e pol i shing of |acquered parquet surface From
Tabyell®y andigremt eghdhatrahiedghds wany belamed famrr -

cl eani ng{ pol i shi I uere ur f.ac as [, in
t he orangrg %a%ll’bggv‘?%%%laonnagld ﬁslto’ngisnegla @%Cr?&ﬁass ,ads
10r egae b esss©dd whet hest idolisssipiaid asfred limdl s facer
having an initial gloss value of 40 or of 47-50, |
surface. The 1initial surface had been treated with
flooring wax. Gloss values of the floor was measured,
before and after treatment, at five spaced apart points
using the gloss meter referred to above, whereby an
15 average gloss value was calculated after processing with

each pad type. The results are shown in Table 11.

Table 11: wet polishing of linoleum surface

Pad Liquid |Gloss |[Comment

None Water 19.0

3M® red [Water 7.3 Very matt surface after scouring

White Water The polished surface removed by
3.5 scouring

Yellow Water The polished surface removed by

. {7.0 scouring, matt finish maintained

Green Water Somewhat more shiny than after

9.8 yellow pad, matt finish

From Table 11, it is noted that the 3M® red pad
provides a very matt surface, while the white pad
20 provides a matt surface, and completely removes the
polished surface. The yellow pad provides a matt finish,

while removing the polished surface. The green pad



Hence, it is concluded that the pad disclosed herein
may be used for grinding and/ or polishing | acquered

waebeees, e.g. |acquered wood surfaces, such BEGI/ER005/012360
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parquet floor and other |acquered surfaces (on
e.g.patios or boats) , wall surfaces, interior
rml di ngs, doors, baseboards et@o According to anot her
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f outplge oyeIl@erpar@ riﬂ‘torvcaesd rpitalscted: tetatuother amlmctyeaslow and
boats etc and wh p| cally conprise resin and
opt  orat I5APT g{ﬁ%%v oreoﬁyngcv]t LoGfot Her was also noted
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polishing glass surfaces, such as e.g. autonpbil
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used for ad hoc polishing or grinding tr eat ment Al M5
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wherein the abrasive partlcles conprise di amond
“Orange” and having diamond particles of 2-4 micron was
used. Gloss values of the floor was measured, before and
after treatment, at five spaced apart points using the
gloss meter referred to above. The results are shown in

Table 12.

Table 12: polishing of lacquered parguet surface
Pad Green Orange Orange
Initial gloss {40 40 47-50
Liquid None None None
Final gloss 47-51 58~60 56-59

From Table 12, it is noted that the pads can be used
for cleaning/polishing lacquered surfaces as well. Using
the orange pad provides an additional gloss increase,
regardless of whether it is performed on a surface having
an initial gloss value of 40 or of 47-50.

Hence, it is concluded that the pad disclosed herein
may be used for grinding and/or polishing lacquered
surfaces, e.g. lacquered wood surfaces, such as wood

parquet floor and other lacquered surfaces (on e.q.



particles, and wherein the treatnent is perforned

using a pad (1) conprising an open, lofty, three
walzgeengilonal non-woven web of fibers. 2 . The peEl/hemoHE12360

claimed in claim1 , wherein the treatnment is

performed substantially in the absence of liquid on

the contact surface. 3 . The me;hod as clained in

claiml , wherein the treatnent is performed in the

pr eB2hEt@S 0¥ WS on Wikl cOMERISSur¥HEF 1 mopkdngs,

met Koo 85 A sbp®sr-dh &aim3 , wherein the treatnent

is performed in the presence of water and a cl eaning

agent onAtherdonrd ae? Iefhee. erpodinmntyettid kgl may be used

cl aj n eint 8 “ ”
tregngrre%?fl&lym?% Jgbénclié: LE]?fa:a}lcesa'd\@(_l1% hégoV|%g aebd s%eléjoat
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6 . The nmethod as clained in an on f claims 1-

wheP BFRCERES T r eB TR S | ROFet 1O ﬁﬂuffbatafp(lﬁally
haveﬁxlg%ﬁm@%é@lrpaﬁa% 61 honded 7&%&@! y in the

vi ci y of the contact surface. The net hod as
cl ai mred Aeceryinnetofyet ameties, emm@tt,hethe pad may be

treage nEOLL PlerriC];.lorlinegn }?' ?%alnpsa}u %VI %erf'a%rgosqd such
parltll el es”of Tan ave ag ters of -,

10pr eferabyy Mm@mune wﬂnc&ﬂ@bﬂ&&ﬂ‘ﬂ‘ﬂc&fﬁkmtlmkﬁfc&ﬂahﬂw
between 3 and. 15 mm . . The nethod as clained in any
oner BFOEE aF Pl 4 - Sicr‘W’fél?%? ft%e treatnent is perforned

using a padyfdindav nﬁe@'mp%ﬁb&iﬁﬁe&@"ﬂ{ﬂé'p‘é@ Hay be

| east one of natural dianond particles, ndustri al
di aneed par t gl ediandendated el gt pmmqrmqkasle bodies, and

even for polishing painted surfaces on automobile bodies,
15 i.e. automotive enamel.
Whereas the methods disclosed herein are suitable
for regular treatment or maintenance, they can also be

used for ad hoc polishing or grinding treatment.



9 . The nethod as clainmed in any one of clainms 1-8,
wherein the wherein the treatnent is perfornmed using a
weameHd)i4havi ng a density of |ess than 40 kg/ nBCT/EP2005/012360

preferably 20-35 kg/nB. 10. The nmethod as clained in
any one of clainms 1-40, wherein the hard, snooth
surface is a floor surface. 113,The nethod as clai nmed
in any one of clains 1-9, wherein the pad (1), while
in contact with the hard surface, is caused to nove in
relation to the hard surfacecrizmsThe net hod as
clainmed in any one of clains 1-11, wherein the pad,
while in contact with the hard surface, is caused to

rotate af[ EN rn%tggdoog@& %r&%%%f%f J_%%e%oq))%rrdpmsmooth su&face,

preferably "of 1 met hod as cl
5in any cuhk(ﬁumﬁananrdhpﬁlsﬂﬂ@ememmtbhaaSumka@eted from a

ri ses ol terial, and wherein .t
g‘i tCCi’ ]p%ér/ 1%g PR r(i“)atﬁéxhﬂ diesuRd and
parﬁlﬁgf§mpf an average di aneter of between 0,1 and 15
mm and nost preferably between 3 and 12 nm. 14. The
met hod ashe|meg el iGPmaTyi somey Girecitaiems pf1Zhensardiage with

t he, sur s lLinqleu rei
tr encsr i BB R S P it e e B ¥ S ona
10pargd et iesl f, aoraler age tdieamtder oof abebweeartlshrdade

15nn1vgg{efera betmeen 3 and 12 mm and nost
\ﬁé%?h 3 afd % the hats s¥Rdamérhod as

C|a'”9dwﬂbf3f% mﬁ%’aaﬁ%%f%enp%@%l%q%%a%%mﬁQHB%'8%§mond
wood, and wherein the treatnent is perforned using a

padDa(Ilt)lCrﬂmﬁ,ngBFdi anond particles of an average

di anet er .of between .0 and .1 refera
S e Sotir o WD Db Bl 3 Mo 7 BLET BINOZ HREN (1)

15 comprising an open, lofty, three dimensiocnal non-woven
web of fibers.

2. The method as cléimed in claim 1, wherein the
treatment is performed substantially in the absence of
liquid on the contact surface.

20 3. The method as claimed in claim 1, wherein the
treatment is performed in the presence of water on the
contact surface.

4. The method as claimed in claim 3, wherein the
treatment is performed in the presence of water and a

25 cleaning agent on the contact surface.

5. The method as claimed in any one of claims 1-4,
wherein the treatment is performed using a pad (1) having
abrasive particles bonded to it by means of a secondary
binder.

30 6. The method as claimed in any one of claims 1-5,
wherein the treatment is performed using a pad (1) having
abrasive particles bonded to it only in the vicinity of

the contact surface.



16. The nmethod as clainmed in claiml1l or 2 , wherein
the surface conprises |lacquer, and wherein the

wa ewevymant i s perforned using a pad (1) havi ngedi/EPONTI012360
particles of an average di aneter of between 0,1 and 15
mm, preferably between 2 and 12 nmm and nost
preferably between 2 4 and 6 m§13. 17. The nethod as
clainmed in an one of clains 1-16, wherein the ard,

snoot h sﬁrf%f?: rﬁﬁd?ﬁ%]é“efces]s” tH%h Ao@t & - 1-6,
pref,gE A0y &ﬁ@stfmé}b@% dohs-d (DSt N §fR1 3(t1|)’hav1ng

| ess than about 1 noh. he net hod as cl ai ned
anydbareond R B helds 19€ a/m@\eexraqmeiltarwenemf |031 to 30 um,

per oL FBLi \ (12 ADSENCE, Of AN €1 PCI Y G APYMe Aoy

surface-Tnprovi ngy age 's on onta
gret betiwéer Breanmd al Hiung. a hard srmoth surface, the
surface conprising a rraterlal selected froma group

consi st i hg 0 YD AS GraTednd ARG W riddls

t he, gL Hod @ﬁ@pt[fééﬁgerhf ead PNt s Hfmd ey S d acgaM th )@ having
flexible pad (1), in the presence of abrasive

pardiazhesd pondedled edreepainorta vmtaans i aegural
e AR S PR e Anthd I8 AL UGS p L L,

abr es CO rrse armn erei

dhecbae@drmMmdn&;dp@af‘mdﬂmisj n the absence of an
ef fective anmount of surface-inproving agents on the

cont act SurfidieHirf vier@idinagtk i sdthetfte if claims 1-8,
PEr {RE FELh USh 0,12 PAMh (e COTRIIALIG 20 PRfbrrl Wbing a

t hree di nensi onal non-woven web of fibers.
methad {br mavimaiaidepsitaref skefacéan 40 kg/m /

preferably 20-35 kg/m’.

15 10. The method as claimed in any one of claims 1-40,
wherein the hard, smooth surface is a floor surface.

11. The method as claimed in any one of claims 1-9,
wherein the pad (1), while in contact with the hard
surface, is caused to move in relation to the hard

20 surface.

12. The method as claimed in any one of claims 1-11,
wherein the pad, while in contact with the hard surface,
is caused to rotate at a rotational speed of 50-3000 rpm,
preferably of 100-1500 rpm.

25 13. The method as claimed in any one of claims 1-12,
wherein the surface comprises a polymer material, and
wherein the treatment is performed using a pad (1) having
diamond particles of an average diameter of between 0,1
and 15 pm and most preferably between 3 and 12 um.

30 14. The method as claimed in any one of claims 1-12,
wherein the surface comprises linoleum, and wherein the
treatment is performed using a pad (1) having diamond

particles of an average diameter of between 0,1 and 15



conprising a stone or stone-like material, the nethod

conprising treatnent of the surface with a flexible
w6/ d)i41 i n t he presence of abrasive parti cl esCT/bER00R@ 2360

to the pad, on a contact surface between the pad (1)

and the hard surface, wherein: the abrasive particles

conprise dianond particles, and,the treatnent is

performed in the absence of an e4ffective anmount of

crysal Proberapl adedtvenn theakdntacth stitd st prefepadly

met pod,, as,, ck aj d6iﬁnpl aim 20, wherein the treatnent

IS per‘f’ormed substantially in the absence of |iquid on

t he contatt Bhe freetho@2as Thkaimeedoth aslximaidvedvligrein the

claim 20, wherein the treatnent is perfqornmed in the .

pr e§‘éﬁ€%c%fc9\rr§?’éjrs%?1 ‘f?l%‘?’co?ﬂ%c‘fh%ﬁ%rbct .en%eal%ﬁréenec 1S

gret Bedr 8eméed ah i sd@i M ROhawWhed elidiel tgeatimds of an
is performed in the presence of water and a cl eaning
ageR¥ebnd¢ helapptaetos rgeeen 2, 1 BRd et Hitr gyreferably

cl g i n n cl.al - rei
tr e%??r‘g%%Hi g %%?ff(?r ﬂ%%l %‘fz‘? nmgogpp%%é%eﬁ!kﬁgi%gggﬁnas% vaerl d o
partuincl es bonded to it by nmeans of a secondary bi nder.

25. The thod as clainmed in any one of clajns - 24, .
wher ei n ?ﬁe f?%df‘?ﬂéth?di%s p%f?ﬂ%%d”bs‘%r?gmé ad %) wisrein
1d 1) bpyi 89r phEast MR PREd § Cl £sqhondeshd Qiidr O LH dheatment

vicinity of the contact surface. 26. The nethod as

cl ai frepeFRowRGd oneing &I RAds (R0-h@sinqubiamand particles of
tre Qéré epg{zgrf?é{@p 611.8!kpgt\?emg(%,(%)alrﬂ?\él'%g.mﬁ,%rﬁséf/eerably

particles of an average di aneter
prebetabty beinmeel? Oyl amndl rdstmpeefe rdsty between 24 and 6

pm.

15 17. The method as claimed in any one of claims 1-16,
wherein the hard, smooth surface has a hardness less than
about 3 mohs, preferably less than about 2 mohs and most
preferably less than about 1 moh.

18. The method as claimed in any one of claims 1-17,

20 wherein the treatment is performed in the absence of an
effective amount of surface-improving agents on the
contact surface.

19. A method for maintaining a hard, smooth surface,
the surface comprising a material selected from a

25 group consisting of a gelcoat, glass and automotive

enamel,

the method comprising treatment of the surface with
a flexible pad (1), in the presence of abrasive
particles, bonded to the pad, on a contact surface

30 between the pad (1) and the hard surface,

wherein the abrasive particles comprise diamond

particles,



preferably between 10 and 15 mm . 27. The nethod as
clainmed in any one of clains 20- 26, wherein the

wa zebmeat i s perforned using a pad (1) havi nge@i/EPDORI012360
particles of an average dianeter of 0,1 to 30 nm,
preferably between 0,1 and 15 nm and nost preferably
between 5 and 15 mm . 28. The nmgthod as clained in any

one of cl.ains. 20Q- 27 erei.n .the treatnent. |

per f or ne@%?ﬂbotahepatare\(l\a%m%t\/ﬁ‘?g b3 é’srin\?éjpplélr tstihcel gbsence of
CONgt | Sff fr-tiilvd easdurtne Ofs atadedlingiraand payehitel %, the

i ndustrial dianond particles and coated di anond

par¢oetast wrfagfe mithod as claimed in any one of

cl ai ms %%ed@é VRS &l dihe de 6 TR J i RETQMPED pad (1)
using a pa (113 conprising an open, lofty, threée

5di neers wirel nham waveesn vietf tof, fitheres di3@n sl ate tiood wayen
claimed in.claim?29, wherein the wherein the treatnent

i s ‘petf rfcelgoeifs%'ng a pad (1) having a density of |ess

t han 40 k@/ M8, mddeferady ¥nadrt35 nk@lgTd. hdkd Bhe fmrihod

as clainmed in any one of clains 20- 30, wherein the

har@PRRFFEdY i HEIDRT sthdecd.1kgp matigs igd-hddpeagiethod
cl ai in | ad ) " wherel .
C! AR 1 s A LNl B 20 EhodNare] B 181804 pad

is a stone or ston I ke materi aving a
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33._The method | ai med in . claim32, wherein th
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methoel asu o fddediHdyr iy one of clains 20- 33, wherein
the pad (1), while in contact with the hard surface,

i s causdd'ad RRrAAL VY REIEGIGS (COMPHRE SRatd a8 pndaparticles,
35.ar;l'(§1e nmet hod as clained in claim34, wherein the

15 the treatment is performed in the absence of an
effective amount of crystallization agent on the contact
surface.

21. The method as claimed in claim 20, wherein the
treatment is performed substantially in the absence of

20 liquid on the contact surface.

22. The method as claimed in claim 20, wherein the
treatment is performed in the presence of water on the
contact surface. »

23. The method as claimed in claim 20, wherein the

25 treatment is performed in the presence of water and a
cleaning agent on the contact surface.

24. The method as claimed in any one of claims 20-
23, wherein the treatment is performed using a pad (1)
having abrasive particles bonded to it by means of a

30 secondary binder.

25. The method as claimed in any one of claims 20-

24, wherein the treatment is performed using a pad (1)



pad, while in contact wwth the hard surface, is caused
to rotate at a rotational speed of 50-3000 rpm
wooed®rahl y of 100- 1500 rpm 36. The net hod a®CaiEpRoB®d12360
in any one of clainms 20- 35, wherein the treatnent is
performed on a substantially regular basis, such as
daily, weekly or nonthly. 37. MR4o00l for treating a

har da34hhagBeaLige! 0L EOMDL T 5hAGLA LLexi ble pad, (4
havi ng an active treat ment sufface presenting abrasive
par viiciestonfiedheocoheapadsunhecei n t he pad presents

a first rtion (Pl) wherein said abrasive particles
are pr esggt #ﬁea&#%g‘fl %%n%g?ﬁlfl% ib%,a%oorégs%%o‘?ﬂoalms 20-
por ,6PNwhE2eif2the PA¥LAGe@t SEEOPEr £bANEY usi%? a pad (1)

concentration of said abrasive particles, sai
Abr BV VRIpAPEREL B R¥KPEFEe PO Hi AMDRE PRAS | Clamet@8.0f 0,1

Thetto clai LN, cl ai : er ej | d secaond
or i v on’ (B3 P BER Dn e S TR o B B R S
par prefesabl @obeTheen 00 asd cl@iped in claim37 or 38,
wher ei n e d conpri ses dj sc-shaped body having a
t hi ckneséj}](T?ﬁ%ere ?F r3g @Lﬁjf'%\%% R0y i & Sedidns 20-
abr 26} VehaELh CtIeS ©F Ea h&SENM s Qb S@b ndd N 1S 368y (1)
(A). and down to a depth (D) fromsaid first surface,
1Guhi BavHept i fmond sRa X bnl &%i f t4n ckrressoq Diamehesh of 0,1 to
t hatgsahd fj [ ' id first, surface
andgga%' slge%:%%lréglgfri .kg‘%“%%g d.'zl a ndzalsgg%f nsdurlq‘oaséce
(B)proppozihle aivwedn rstarsurfagen. 40. The tool as

clai ned | one of cl ai 37-39, wherein the pad
conpr | se%é]aaﬂﬁ/%cm%mﬁoa% WEA Nt AN FfesE CRR AR 20-
a 27 stwisalrd e Kt re IMRIAI N SHL AR V& R U gJa%S (1)

are present over less than the entire first surface
15 Ayhaving Rt i wairk 1t iake ampmpsioridhg at least one of

natural diamond particles, industrial diamond particles
and coated diamond particles.
29. The method as claimed in any one of claims 20-
28, wherein the treatment is performed using a pad (1)
20 comprising an open, lofty, three dimensional non-woven
web of fibers.
30. The method as claimed in claim 29, wherein the
wherein the treatment is performed using a pad (1) having
a density of less than 40 kg/m®, preferably 20-35 kg/m’.
25 31. The method as claimed in any one of claims 20-
30, wherein the hard surface is a floor surface.
32. The method as claimed in any one of claims 20-
31, wherein the hard surface is a stone or stone-like
material having a hardness of about 5 moh or more,
30 preferably 6-7 moh.
33. The method as claimed in claim 32, wherein the

hard surface is a concrete or terrazzo surface.



portions (Pl, P2' ) are situated adjacent each other

at said first surface (A) . 41. The tool as clained in
waope/oym4nf cl ai ms 37-40, wherein the pad COITp]'(F’HEBZOﬂﬂOlZ%O

open, lofty, three dinensional non-woven web,

including a plurality of fibers (2), which are adhered

to each other at their points (}0) of nutual contact.

42. The ool as cl d I 41, wh t
abr asi ve %ar%%l“é%ta}é‘?r% %?I)nrfdfﬁﬁ‘ll 7k aﬁ‘é’tegﬁ nIO ofCltaPrg‘s 20~

pad3 by ghsecondaiy gidder)., 4diihed ein@etchaitdHel hard
claim42, wherein the secondary bi nder conprises at

| ea%l@rfﬁfeeofl$>rfeﬁfib?re¢ ds? MoYe| ighi G atdsim taurtde hegich

and, gpﬂ%% resin. 44. The tool as clainmed in claim42

or 4 erein said secondary binder fornms a plurality

S5of distintt Theophettsod €y dilsvmeg aimwdjammnﬂi angtegrein the

which is smaller than an a a h bet ween two
PhIRAL STl U St L, B 51 Beused o
cl ai g & N €l i 8 e Adha WS dﬂwescalyoam Wrharddedeasbly

are present throughout the secondary binder. 46. The
t 0obT akl @t b M depm. any one of clains 41-45, wherein

R

10c| a3 ppdvhereadry tdne tnfea:drmrrts 1357 -, £ orrerce iom tdwe;ubstantially

abr asi ve artlcles npris i anond artlcles h V|ng
o B Lo o St ST T0.90 YRAHLSoradt SR

bet ween £; 1 And,chS #@p mamsrtg RY @fa%rcﬁ@u)tfté@e\’\’e@hé tool
and 15 nm .48. The tool as clained in any one of

cl a¢mp1317814ﬂg F Uk karerbleomrd silng sstigrd adbregdiiwe treatment
paréuf%g e%&éé% §¥Eng abrasive particles bonded to the pad,

15 wherein the pad presents a first portion (Pl) wherein
said abrasive particles are present in a first
concentration, and a second portion (P2, P2’) having a
second, lower concentration of said abrasive particles,
said abrasive particles comprising diamond particles.

20 38. The tool as claimed in claim 37, wherein said
second portion (P2) is substantially free from diamond
particles.

39. The toel as claimed in claim 37 or 38, wherein
the pad comprises a disc-shaped body having a thickness

25 (T) and a first surface (A), wherein said abrasive
particles are present on said first surface (A) and down
to a depth (D) from said first surface, which depth is
less than said thickness (T), such that said first
portion (Pl) is at said first surface and said second

30 portion (P2) is at a second surface (B), opposite said
first surface.

40. The tool as claimed in any one of claims 37-39,

wherein the pad comprises a disc-shaped body having a



froma group consisting of graphite, tin oxide,
silicon carbide and al um num oxi de. 49. The tool as

watmsmed4i n any one of clains 37-48, wherein tiRE/pPE005/012360
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has the shape of a circular disc having a dianeter
bet ween 30 and 100 cm and an unconpressed thickness
between 1 and 5 cm 50 A flooggsurfaci ng machine

(20), conpri SI ng ato (1) accordl ng.to any one of
¢l ditclgrsp () ang r?etﬁﬁrécf éﬁlrr?é‘ﬁ@fg & ur MAGTEHPosRd

forags td@%a@:ﬁ%l%ss%rrfea%estehl% Rchod cGRMRHSI Re entire

provi di ng a pad ), and applying, on a first surface
(Afiofstt eigfadie al A, xtawch ¢hag iadderf iand abdasiegend

partlcles I ncl.udi di_anond, S| ch, that

pr &SEON £ ihrst E%grtl BT (PIYTANTEr & aé::lél ae%;%gs()ther at
pardd i esi@te Ppresend () .a first concentrat| on and a
second portion (P2), having a second, |ower ,

concent rati ihcoftasdi dsalsilasree par fPe 5e S’f c¥gdms 37-40,

g d
portl on (P%kpé | donf 3l B by \Mﬂ’%rnel NoFdiyd $65QR

substantially free from sai'd abrasive
pardingdresiorGd. rikhve wostdrtodveds  dlnailmeld nion aclpdivmed I tor of

52 STl sl ST il AR S LSS B Scis
or $hiidg(10) of mutual contact.

42 . The tool as claimed in claim 41, wherein the
abrasive particles are bonded to the material of the pad
by a secondary binder.

43. The tool as claimed in claim 42, wherein the
secondary binder comprises at least one of phenol resin,
melamine resin, urea resin and epoxy resin.

44. The tool as claimed in claim 42 or 43, wherein
said secondary binder forms a plurality of distinct
droplets (11) having a maximum diameter which is smaller
than an average length between two points of mutual
contact of a fiber.

45. The tool as claimed in claim 42-44, wherein the
abrasive particles are present throughout the secondary
binder.

46. The tool as claimed in any one of claims 41-45,
wherein the fibers are bonded to each other by a primary
binder and/or by being melt-bonded.

47. The tool as claimed in any one of claims 37-46,
wherein the abrasive particles comprise diamond particles
having an average diameter of 0,1 to 30 um, preferably
between 0,1 and 15 um and most preferably between 5 and

15 pm.
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48. The tool as claimed in any one of claims 37-47,

further comprising second abrasive particles selected
from a group consisting of graphite, tin oxide, silicon
carbide and aluminum oxide.

49. The tool as claimed in any one of claims 37-48,
wherein the pad has the shape of a circular disc having a
diameter between 30 and 100 cm and an uncompressed
thickness between 1 and 5 cm.

50. A floor surfacing machine (20), comprising a
tool (1) according to any one of claims 37-49.

51. A method for manufacturing a tool for treating a
hard surface, the method comprising:

providing a pad (1), and

applying, on a first surface (A) of the pad, a
mixture of a binder and abrasive particles including
diamond, such that said pad presents a first portion (P1)
wherein said abrasive particles are present in a first
concentration and a second portion (P2), having a second,
lower concentration of said abrasive particles.

52. The method as claimed in claim 51, wherein said
second portion (P2) is substantially free from said
abrasive particles.

53. The method as claimed in claim 51 or 52, wherein
said binder and abrasive particles are applied to said

first surface (A) by spraying, rolling or dipping.



