z METHODS AND TOOL FOR MAI NTENANCE OF HARD SURFACES, AND A METHOD FOR
MANUFACTURI NG SUCH A TOOL Technical field The present disclosure relates to
a nmethod and a tool for nmintenance of hard surfaces, prinmarily concrete
(cenent), terrazzo and granite floor surfaces, but also 5 nmarble or

| i mestone surfaces. The disclosure particularly relates to a nethod and a
tool for maintenance which are suitable f r use on a reqgular basis to

maintain a polished hard floor surface. addition, the present
di sclosure relates to 10 nethods for nalntenance of hard, snooth surfaces,
primarily wood, |inoleum |acquer and vinyl floor surfaces. The disclosure

particul arly relates to a nethods for nalntenance mhlch ar e SU|tabIe for
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relates to a method and a tool for maintenance which are
suitable for use on a regular basis to maintain a
poelished hard floor surface.
In addition, the present disclosure relates o

10 methods for maintenance of hard, smooth surfaces,
primarily wood, linocleum, lacguer 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 flocor surface.

RBackground
It is known in connection with cleaning or light
pclishing of floor surfaces to use a pad in the form cf 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 is caused to rotate in a plane parallel with the
flecor surface, such that the pad, when brought into
25 contact with the floor surface, is slightly conpressed by
the pressure arising between the floor surface and the
carrier plate. The carrier plate is usuvally driven by a

motor and may be mounted on a carrier frame, which may be



Such pads are fornmed fromfibers of an organic material, e.g. polyamde
and/ or polyester, particularly 5 polyethylene terephtalate. In sone cases
the fibers also include natural fibers, such as wal nut fibers or coconut
fibers. The fibers of the pad is interconnected at their mnutual points of
contact by so-called nelt bonding, 10 whereby the fibers are subjected to
heat that cause the outer part of the fibers to slightly nelt and thereby

to bond to each other. Alternatively, or additionally, the fibers may be
i nt er connect ed ATFIMERE Tt Ppehed O bfPEbRAY by WhEKing qReF Hedheor

i npregnat ed Wit fcipahyiele reskimgher gl naft giap1eferred do as a "primary
bi nder". Production of this type of non-woven pads is well known frome.g.

US- A- 3, 537,121, US- Auch 1o5i930re BRoma 397 378ye GB-#¢ 1an 3484626: and
EP-B- O 562 919, it hus does 20, not. need be further el aborated
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bond to each other.

Alternatively, or additionally, the fibers may be
interconnected at their mutual points of contact by the
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-4,8%3,439, EP-A-0

387 374, 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

particies.

US-A-4,893,439 discloses a pad for polishing floor

surfaces or aluminum. The pad consists of fibers of



structure, and contains a binder binding abrasive particles to the fibers.
The pad shown in US-A-9,893,493 has larger voids than that shown in

US- A- 3,537,121, and 5 thereby has an inproved ability to absorb dirt, so
that it can be used for a longer period. Also the pad disclosed in
US-A-4,893,493 is entirely inpregnated by binder and abrasive particles.
EP-A-O 397 374 discloses a pad for floor pokishing 10 machines, which also

is entirely inpregnated by binder _and abrasjve ticles. Pads of the
Lbove. type ar ot CHaEn TS Gobt B ST S0 HRLES bhr M b ngeh Ban RS
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cheni cal s, whi & Pve particles.

Pads of the above type are frequently used for so-
called “burnishing”, i.e. dry polishing (often on a daily
basis) of very lightly worn surfaces at high speed (1500-

15 3000 rpm) and relatively low pressure, with a view to
restoring a polished surface. This type of treatment is
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 is
mentioned as one among several other examples of

30 plausible abrasive particles. However, according to EP-B-
G 562 918, the pad disclosed therein is suitable for
treatment of marble floor surfaces, and oniy in

combination with crystallizatien chemicals, which means



that treatnent nust be made in the presence of liquid containing a
salt-formng acid. The pad in EP-B-O 562 919 is also provided by passing a
non-woven pad through a nip between two squeeze 5 rolls, one of which
being partially imersed in a binder/abrasive particles m xture, such that
t he binder and abrasive particles, via the surface of the cylinder is
distributed in the pad. Since the pad disclgsed in EP-B-O 562 919 is to be
].0 used in the presence of crystallization chem cals, the nethod,

described in EP-'B'0 562249 At I18E dbied i tut €8 aPre7 e i ¢t o iRkt hod,

used with a view40.1i POV Ngatheroshald d4esystance and durability of a
marble floor. This nethod is not suitable for daily maintenance purposes,

15 since it invol vesTiserast Spdeidi-Crimst 19 Zat ivksehemveidsd v i ncl udi ng

aci ds, which ar : ct_wth fum,._.pre t.in, the floor [f
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and thereafter at intervals of 6-17 nonths. The nethod descrihed |n
EP-B- O 562 919 K %%%i s.
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cheni cal s, whi @FI%b CEontrisift &1 & kit $he’ poldShitlgly constitutes a

vitrification method, used with a view to improving the
stain resistance and durability of a marble floor. This
method is not suitable for daily maintenance purposes,

15 since it involves use of special crystallization chemi-
cals, including acids, which are to 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 teo in EP-B-0 562 919 are
sold by 3M® under the designations “3M™ 5200 Brown Stone

25 Renew Pad” and "3M™ 4000 Grey Séone 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 pelishing



5 work nore tinme consum ng. Handling and application of the chemcals

al so constitute a potential hazard to the environnent in general and to
the work environment in particular. 51t is also known to provide a
pol i shed stone or concrete surface by using tools conprising grinding or
polishing el enents made froma plastic resin mxed with abrasive
particles, i.a. dianond particles. Since sugh elenents are fixedly nounted
on a usually rotating plate, 10 they do not "have the ability to conpensate
for unevenness YPR¥tHeI®| bbPe GRDPEWORRY- | Baddt bnyundenapp bhEakhtn of L t e

floor surface, ohehPcseLalelhng ol sLatll N00tcAb 1 ROL, JuElagh, 1N case

such an elenent is to contact the surface at an excess pressure. Yet

anot her probl emensithaneld debyéserslcindstgrdidswofk sanmdj remedht strones or
metal may get stuck in or near the elenments and cause scratching of the
floor surface. Frhatty this type of tools require special. machinery
capabl e of applying a: hi ghersdriessu eco t oréhedeont@et : sped aseshetyeen the
tool and the floor 20 surface. W003/075739 djscl oses a disc-shaped device

for cleaning pRposRss TOMTISIY & HYY ohCREDUPTTRI hated i FIndg chr i s
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di anonds are placed in 25 recesses 1n the active .scouring surface. A
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manuf acture. Hence, there is a need for_ an inproved and sinpli- fied nethod
and tool for dai yhfaifkance st He Lead to uneven treatment of the

floor surface, or to scratching or staining of the floor
surface 1n case such an element is to contact the surface
at an excess pressure. Yet another problem is that

15 debris, such as grains of sand, small stones or metal may
get stuck in or near the elements and cause scratching 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 toecl 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 toc use,



surfaces. Preferably, the nethod should be sinple to use, 6 e.g. by
persons who do not have specialist training in floor surface preparation,
and the nethod should be wusable with conventional floor surfacing

equi pnment, e.g. burnishing machines, etc. Also, the tools should be easy 5
to manufacture, not too expensive and durable. Sunmary of the Invention It
is an object to provide an inproved techniques which wholly or partially
el i m nate the prehkens wih rjar..a nd, pads. Ln .
particular, it is gn ogrEEtSF@%pyégigg goﬁe?%ggegp%gﬁggﬁﬁﬁg%5aﬁ§ﬁﬁgs&Pface
which is nore eadyops gsefang whicphrptovhdesna comparcabbe sapubat ber result
than the prior a h I articular, it is an object to provide a
nethod that is 1EE?§§%t§§?§ gPV 5F69n3h05§ﬁ°§tSHéf6F1§Eoﬁ€UFPW6“§ur?a@es.
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particul ar floor "“strPaEES U ift hPah EPPnerhBcedive mredudedahded for surface

20 inmproving or cleaning chem cals. The invention is based on the idea that
abrasive particles in the formof dianond particles provide a polishing
effect which is Y8P2YY sopethorInventaen achi evable with those abrasive
particles used in th911_25i§><aa]{mc|>§s sthoe/m in e g. EP-B-O 562 919, and that
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crystal lization whierh catsl Bpdo ot frert sar f Gé&iﬁ?ﬁ@%é”Qhe?@ﬁ&%?@ﬁ%hﬁith the
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which is more easy to use and which provides a comparable

or better result than the prior art methods. In
particular, it is an object to provide a method that is
15 suitable for hard, smooth stone or stone-like surfaces.

An additional object is to provide a method of
pclishing, 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-



met hod for maintaining a hard, snooth surface, the sur face conprising a
material selected froma group consist- ing of wood, polyner material,

| acquer and linoleum the nethod conprising treatnent of the surface with
a flex- ible pad, in the presence of abrasive particles, bonded 5 to the
pad, on a contact surface between the pad and the hard surface. The
abrasive particles conprise dianond partickes. The treatnment is perforned
using a pad conprising an open, lofty, three dinmensional non-woven , web of

fibers. 10 The i TR O 019 & MEEDhIaE R SHEd Hithd Pty GRE st

provi des conpensglion fQq Unevenneshddtdiae,  Sidiace . and dstddbutes t he
pressure applied to the pad evenly. Also, this conbination, through the
flexibility oftatieopabnporsingertadarneduces the nidleaf witd di dnisixds 15
scratching the .surface i di_ anond particles as abrasi.v articl es, when
pol i shing har d,l%;ir%%ﬁd’sﬁq ggjees p;)rreos\ﬁn 65 Oafn ae?’faescjtveetﬁjlfaﬁstl%eloéosdr tﬁjg} eec} t han
use of convéntitenahalgasi wa parddreles, sxddcd maRleaand ol poDRdid itQs. |1 n
parti cul ar, th?luse of ? 0 di anonds enabl es the surface-inprovi ng agent to
be abol - i shed,3Herebif S mithist iBF IS oh&ifdl § 3 & STt dadtemshitd be

per for med substantisalise | HNArANMRAGE 10f Jd, QN dheLontgt surface,

i.e. under substantially dry conditions; In the presence of water 25 on
the contact surchacgidira amdgremetl cddydi ttitores dimerpardriadulram -wdven

treat ment may er ned in the presence of water and a cl eani ng agent
on the contact9%§ﬁf¥£§égﬁFﬁbreby making it conbine excellently with the

dai | y mai nt@nance/ clreanicogbaparabhons. a3@1lrione eabodindert: anicdhel abrasi ve
particles are bonded_ to the pad by neans of a secondary binder. Hence, no
abr asi ves needPfé 'B& 1&Fd&F ANHER St FEEPRRG atHEf Ifggr knevenness 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
15 scratching the surface.

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 liguid 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 cenditions. 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



Specifically, the abrasive particles may be bonded to the 8 pad only in
the vicinity of the contact surface. This is advantageous, 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 and therefore can be 5
seen as a waste. The treatnent may be performed using a pad having di anond
particles of an average dianeter of 0,1 to 3@ m preferably between 0,1
and 15 m and nos r y. .2 a 0. The treatne may, be
per f or ned usi ng %a%agil%%\%gth%iegyn\gﬁgl%%r??c%%%nac%%r%??%i %@rg‘?c?egﬁf‘l%njes of
natural di amondagraaniadesysi nduste i ahe dilanmail Pasd i€l €be angre €08t eth the

di anond particles, The ma ve a density of less than 90 kg/n8, 15
.preferably 20- 35 KYy7 n%f)aélih%sgac?ﬁ@%%dm&%n%?’fys]é% Pnrafaty e ytiarker @nount
of voids, into whittedsdc debrislrand Doy tied@si dmya M onal e A d ”c‘;’erhh&e

er

treatnment. Thus, dust is to a |large extent contained in the pad rat
than being dPst ri®tit éF ith WaE%rea where the treatment is 20 taking place,

elimnating the need {fiqr addjtigpal t. collecti equi prent , Al so, by
al | owi ng debris to nigrate |ttrﬁegﬂt he pdee, q%]leﬂ%msek&glosrlq%%raat%% e 79 he
surface is redubethorTheaharid;lesnmot hars urfaceyamay dwes tae of |oro surdace 125

The pad, while in contact with the hard surface, ma be caused to nove in
relation to the fors%ﬁfya\é\%t“ﬁ?él r?aa, A 1l MR FAS WRTE fHe Haf d

surface, my beeaused t anotiat At a rotational speed of 50-3000 rpm
preferably of 100-1500 rpm 30 In one enbodi ment, the surface nmay conprise

a polymer taterial, T8gchrastpeinfvinayl bandetfe rned, eatimenta meyd having

diamend particles comprising at least one of natural
diamond particles, industrial diamond particles and
coated diamond particles.

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

15 preferably 20-35 kg/m’. Thus, the pad comprises a
relatively large amount of voids, into which dust, debris
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



be perfornmed using a pad having dianond particles of an 9 average dianeter
of between 0,1 and 15 mand nost preferably between 3 and 12 m |In another
enbodi ment, the surface conprises linoleum and the treatnent is perfornmed
using a pad 5 having dianond particles of an average di aneter of between
0,1 and 15 m preferably between 3 and 12 mand nost preferably between 3
and 6 m |In yet another enbodi nent the treatpent is performed using a pad
havi ng di anond p j S V, i t between 0,1 and 15
m preferably be?&%ﬁ%% dg%lncli@?%f %fgggt‘%r%%r? %’pgf%r;%b?% Bt 2" and 6 m
The hard, snoot hPsef¢adel ey tiesen a3 handinessphess  t han about 3 nohs,
preferably |ess than:ﬁpqgg_ghgnhs qﬂg. nost ggeferably | ess than about 1
moh. 15 The treat nent ey D8 PerFHrARHG I 1 W QrERnREDFCAMPT BT 2ct | ve
amount of surfackiidipaay] Ngh@YEY St Ok thent CONtACE f SMEL RCEs 1 Jhe, teLdn
"surface-inproving agents" is understood to include substances that are
added when t Peathgt the Donaif male: tolentat oot aieteahelsandtzee abd render
the surface nor W I - I, @r.ovi n agent.s can b
ment i oned, waxesk?ethi(:“IQezI,S Q'eléﬁn@%\rgr}ﬁ?’sﬁ%a%g%ﬁ% Iﬂa%{wpereonduct@srg? glo%ﬁfm and
det ergents and Si98Y arrefreodurtys bathaterar® sadided ({frar cl eani ng pur poses are
not consi dered 25 "sq&fac&iggﬁf vin ents". The term"effective amount”
i s understood as an ~AnoUi 9% gt 4 ddfadeTs neadti i wed

gl 0ss i nprovenemntins o« gEpAred ity heneMe @3RI HSINg Ae Jd i d

cont ai ni ng surface-inproving agent at all. 30 The definition of an
effective a untdHRE TeEr P hetieleat %ol Bedatl Swhiat invtederalb lnhdetveatment i s
bei ng and 12 um and most preferably between 3 and 6 um.

The hard, smooth surface may have a hardness less
than about 3 mohs, preferably less than about 2 mohs and
most preferably less than about 1 moh.

15 The 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. Scap, detergents and similar products
that are added for cleaning purposes are not conszidered

25 T“surface-improving agents”.

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.

30 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



perfornmed. Hence, for an ad-hoc treatnent, i.e. a single occasion, a much
hi gher anmount may be needed to achieve a ~. o surface-inproving effect,
than if the treatnent was perfornmed with an interval of one or a few days,
or even a week. The anmount may need to be adjusted to apply to the
respective type of surface-inproving agent chosen and 5 to the type of
surface that is being treated. According t@ another aspect, there is

S

provi ded a nethod for maintaini n%%f% har d, rmjg%h surface, the surface
conprising a netHriale THESHEW SIRAE gridiip doddisstinfgidre™d §éi%oat,

gl ass and aut omgding enangln tHhe i JBIN0G CURY iy Ng ddvealdrnt of dhs,
surface with a flexible pad, in the presence of abrasive particles,
bonded to the padeedn &hcormtetntsyracedsbtiiedr® taie Yyrdeed dimd arid hdd

surface. The abrasiyv rt.icles, conui K rticles. t rent
is perforned |2Crhf ere%f%gcl%g%cg%g% ;gnye%f%zfcatcﬁever@%%ﬁﬁ%%fagseﬁlﬁ% f@gﬁe%%g]ﬁg
agents on the aentiaet tsywef ade suartd dehe Hateatamerdines tpartfear.ned using a pad

conprising an open, lofty, three dinensional non-woven web of,q{%cgers.
Furthernore, there @%ﬁy&}in&e&oa FEYRSF PP eGteatingg e 26 & Mei%R%aithi ng a

hard surface comhcl T9ranglidR@i®¥ing St MEd,| kédRILIdAlfaddle vt hod
conprising treatnent of the surface with a flexible pad, in the presence
of abrasive pa&ttifelces coperded oo at e tsad.a los ed esdmcadir ors @y fassaitbet ween

the pad and th I, rface, wherein the 25 rasive r.tj.cl npri.se
di anond parti cl%gg,%l%ﬁg%tghg% tr gaeﬁr?g)r?tt'i geiﬁésrsf %'?ﬁ'g%‘u:ér?"%%ét‘}a segflaéngéqdf tahf]e
effective l@anowethot! epyptraklinzatirestagent oon thke swafzaet wSwhH ace. . The

term "di anond" i.s understood to include natural  dianpnd as well as

synthetic di andh§**8AG 8P8noRd 30SpEFESENES Bei RE*ESaEd PRILTH HAF rsui t abl e

coating, €.9. ponded to the pad, on a contact surface between the pad
and the hard surface. The abrasive particles comprises
diamond particles. The treatment is performed in the
1% absence of an effective amount of surface-improving
agents on the contact surface, and the treatment is
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 ccating, e.g.
silver.
The term “effective amount” is understccd as an

amount that is sufficient to achieve a measurable gloss



silver. The term"effective amount” is understood as an anpunt that is

suffica.ent to achieve a neasurable gloss 11
the sane treatnment using a

all. Anount
crystallizat
hexaf | uor osi

operation. Hence, amounts known to be effécCtive on an ad-hoc basis range

fr om about
However, di
al so known t

s known to be effective are about 1-2 liters of
ion agent (conprising 2-30 % by weight of S e.g. magnesium
|icate) per 50 n2 of floor surface for a single treatnent

0, 9P ref SEgrte AUMABRAI L0 $NE e F&eaamtodtsS \% fface.

(0] fective use repeate

daily or weekl ypmovaitrst emance.t cHérc e £ famouintes skrsowbotid Be Zefifidetdsve I or

on ar l,Lar__basis range from abaut Q, 009 .9, of magnesium
| i Egtyé%%gwl W B0 A IS dEEM AT SEE Y g gg)dér Hod§ ]ﬂ%&t Otfuher e are
ot her typessof Gl Stlgme slizad ihkaa0RMrSs 18.1®a tz ) n@dexal lobgsilbeat e,

mai nt enance
hexaf | uor osi

hydro- fluoric acid and oxalic acid. The val ues given above may
to be adj ust ed 3§ fagsl y oo 2 fd NGdSpetaarEenyp OP IR st AANCFat iFGH? idént
chosen. 20 Thegophi RAL 1QN G2 fil@XIH| & padiand diamng., | \
provi des conpensation for unevenness in the surface, and distributes the
pressure appli €d4t g blie mpadesevenhexadllsordstils cesrbipsat mSnflohrough t he

flexibility

t.he pad, considerably reduces .the risk of the di anonds
Lorat ohi gt hesbarreen Houen By S v eted g Ak B s -3 el onen
~,  polishimg hardtstong suynbaces prnew deswan tef bect reaqualivet aneor Whetd er

t han use of

15

20

25

30

of .

conventi onal abrasive particles, _ .
repeatedly, e.g. in connection with daily or weekly

maintenance, Hence, amounts known to be effective for
maintenance on a regular basis range from about 0,004 g

2

of magnesium hexafluorosilicate per m® floor surface. It

is understood that there are other types of crystall-
ization agents, e.g. zinc hexafluorosilicate, hydro-
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.

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

cf the pad, considerably reduces the risk of the diamonds

scratching the surface.

Using diamond particles as abrasive particles whep

polishing hard stone surfaces provides an effect egual to

or better than use of conventional abrasive particles,

both in wet and dry conditions. In particular, the use of

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

i nprovenent as conpared to
liquid containing no crystallization agent at

ut g_gqg{i%ﬁtc%n't"aziﬁlig%“ A yst%'lgl'iz%‘ttyi,oq'lg'agernact i:q of111: 100 is

I n connection with

tfirgme%bout

t hus need

25



both in wet and dry conditions. In particular, the use of 30 d.i.anonds
enables the crystallization agent to be abol- ished, thereby elimnating
its handling. The treatnent may be performed substantially in the absence
of .liquid on the contact surface, i.e. during 12 substantially dry
conditions; or in the presence of water on the contact surface, i.e.
during wet conditions. In particular., the tzeatment may be performed in

h fs n " 3
the presence of gugLe @991§¥6|F2 P§d§gﬁﬁﬁ§on ob fncgﬁéac%?gﬁgﬁ%e?gl%%E?rng

t hereby nmaking it conbi ne ex dar 'l
operations. In ope ehbodoneatf shefabeasive.pauticdesecareohandednst orhhe

pad by neans th@ gecon no abrasives need to be added

Pary _
when treating t Fdor 4o gé%c???ﬁgm?Qt PR RBragy Verpadt 8l B’ may be

bonded to the pageoshyeiartheryichnity ofcihengoniact éHrEﬁ&ecoJ@éét' S
advant ageous,_ since the abrasive particles present”in the parts of the pad
that are not 2 n Toht2es: vﬁ@?F?%b m@kﬁﬂgslﬁf@@mbtmﬁrﬁ%0¢lﬂ¢mtlyamytmumm¢|on

and therefore cap, P, nash e ﬁ@gas ve particles may have
an average di aneter @é& lto eﬁ%n1 %re f e7ab étWween 0,1 and 15 um and

nost preferably bet welen crte amb &b gem, THes &bafmlvkﬁe peltt od BSs raye qodiid$e

at | east ono of natuQ? dlannnd(ggrtlcles i ndustrial dianond particles
and coat ed dlanond B ] &Y W rarhetRe Q%anQQ?ﬁfmﬁFQ%¢ng“% pad

having di anond al:aj‘atsllGJeQS e @ AVSE ageidh am:,tr?rt@arﬁé%t&qé
preferably bgtmeen 0,1 and 15 m and nost preferably 25 between 5 and 15 um

In one enbod MPe e GRad st hathe s Rizesd o sies e magpere  bhafded tdriges
di mensi onal nong%ﬁNQﬂﬂﬁﬁQxP%ﬁk!W@Eﬂnlty of the contact surface. This is

advantageous, 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 and therefore can be
15 seen as a waste.

The abrasive particles may have an average diameter
of 6,1 to 30 pm, preferably between 0,1 and 15 um and
most preferably between 10 and 15 um.

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 between 5 and 15 um.

In one embodiment, the pad that is used comprises an
open, lofty, three dimensiocnal 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/m’,

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

relatively large amount of voids, into which dust, debris



Such webs are available at a relatively low cost and in standard sized
adapted for the existing surfacing 30 nachi nes. The pad nay have a density
of less than 90 kg/m, preferably 20-35 kg/ n8. Thus, the pad conprises a
relatively | arge anount of voids, into which dust, debris 13 and particles

may mgrate during the treatnent. Thus, dust is to a |arge extent
contained in the pad rather than being distyjbuted in the area where the

treatment is takjhg I L m i h e dditional dust 5
col | ecting equi pﬁgﬁt?gﬁggeﬁyﬁ% ﬁg\ii\?%%t%e%’rllpjé&go{% g?ﬁ?%Em?ﬁYo %° pad,
the risk for scratehihg of 4 hbasyefaceens coedutesd Thernethod ischer

particularly suitableﬁ_)for use on.a floor surface. 10 The nethod is
b

BT & Whet &8 PhEPUse f i et hs 30 %3 oMl bf Shonkergakesnt is

particularly apptfl ca
mat eri al havi ng takheg diesse Of c BUOU 2 6L AN KU DAL, £ PF eé&é?@i&n?%gdd%' pad

Exanpl es of Such surfaces are concrete, terrazzo, granite etc.
while in confactwtIritHY REH ¥RTacel smy bibe dausiet tdebot aite atigrate

rotational speed; of 5&1‘@%%&” ref erably of 100-1500 rpm_The treatment
may be performed on a su stdnﬁnaﬁllslseg r{eoglltjl%err%cacir}lsﬁg SUch-'5s YHi 137 weekl y
or nonthly. 20 R@dbwerdwre, there is provided a tool for treating a hard

surface, the tool cog[lrj;]ri sig: a, flexible pad having an active treatnent
surface presenting abrasi %ﬁéjrtjisclp@srt%ﬂtfé&% FUHE PRI L Mha'ssadPpréesent s

a first portion flwher eiurfsaicd abrasive particles are present in a first 25
concentratigg, and a_second portion having a second, |ower concentration
of said abraSive parti¢ &§thesl ¢s particularly applicable where the

surface is a stone or stone~like material having a
hardness of about 5 moh or more, preferably 6-7 moh.
Examples of such surfaces are concrete, terrazzo, granite
etc.

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 cone 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.



abrasive particles conprising dianond particles. In one enbodi nent, the
second portion is substantially free fromdi anond particles. 30 Since the
abrasive particles present in the parts of the pad that are not in contact
with the hard surface do not fu7.fill any function, pads according to this
di scl osure can be manufactured at a |lower cost. 19 The flexibility of the
pad elimnates or reduces the harnful effects4that dianond abrasive

particles could otherwserdavsi o § her hard ﬁéléfgffmik?&g&o} ."Pe%&%sf@{
be used for any hard surface, such as surfaces of wood, | am nat e, rrarb?e,
granite, concretearigyk gofeces cthaF divevend sheatpok psrpactésutanly

effective for hagd, .St tone-like surfaces, such as granite,
concrete, terrazzo, ef%s ]?%v%ncgrpe%% ierlrreé]nt?u{ﬁ%é%a NSl stlee dfoyt may
di sc-shaped 10 iodysdraviany ang hizknessr ante A $hdé5ta S Ul ace:e Wher gidb$ai d

abr asi ve partsi clfas are é)reselg}tﬁl on said first surface and down to a depth
fromsaid first SUMFHEES i CH Yept 1R IS 1 (5N FRIFE s alf 9 138 Thn e - such

that said first pardicn ithe atosaid fidsti sirface j rtion
is at a 15 second . surface, oppo.silieésai dlfi rst sur ac(“seel‘%/sﬁeogrg&?anrgoo t he
second surface YRS rGmdisesi Meanstarfisale andsuddi redergrarhies st taohomrtie of

the pad to a Vel 0. hook nector on a carrier plate is facilitated. In a
second enbodi nent, fhe ﬁaéﬁggnsists of a disc- 20 shaped body having a

thickness and a firstinsontacaboddrenei,n t9ai paabrasiveRadsd Gl 68 sRI-eHRrRSeNt
over |ess wanbt he entire first surface, such that said first and second
portions are si tated?ddi’dcént- ldadmesthend @ Haisd Funfacesumeeeimias d

segond enmbodi neabrbacivkl bates cTedr @ r25 phlQR @f Hust, ;anddelris, d.nto the

pad. down to a depth from said first surface, which depth is
less than said thickness, such that said first portion is
at said first surface and said second portion is at a

15  second surface, opposite said first surface. By leaving
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,
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-

25 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.

30 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



I n one enbodi nent, the pad conprises an open, lofty, three dinensional
non-woven web, including a plurality of fibers, which are adhered to each
other at their points of nutual contact. 30 The abrasive particles may be
bonded to the fibers of the pad by a secondary bi nder. Hence, the bonding
of the fibers of the pad does not in any way need to be 15 negatively
affected by the fact that the abrasive particles are only present at the
contact surface. As non-limting exanples,zy%e secondary bi nder may be
sel ected from angpaupvebnst Bt dfbphenol faesithat et abes ¥esin, urea

resin and epoxy_resin. In e odi nent., the C Qgg bi n ornms a
plurality of dips?]ﬁjc(ﬁ%? o%f%t%%ﬁﬂegs%n%% rr%}%r;?edél)ane‘{%tr é%ﬁ%ﬂgi s smal |l er
t han an average | ength mheivean twoy PonpSeof thd usdcaotdmctbiofdar mider .
Thus, the fibers are 10 not_entirely coated by the binder resin,,

facilitating fF tHereehed nfE™atd G OfP deRR S Bh BT PRV tHe" Pad.  The

abrasi ve papti Gh&s, Bys COMPL S&,d Anand: partd cdes«pavd Hig, an aver age
dianeter of 0,1 to 30 m preferably between 0,1 and 15 m and nost

preferably 15 bet wden GramhiSiigmnty, |Tee prakansa furkirae ©oipiise® second
abrasive particles selected,from oup, consi sting of ra}mit Y i

oxi de, silicon pglaurnoaildlgt}éno acillusntllnnuér3111C ﬁgo&gl.et%}ap\éwrfsa pr?ag’?ler a Icﬁ?/lapr?%)%/%ed
in the shape ofwraict) id rawd Breditstarhan ngrar s @iyt ibaivwere30cvand 100 cm
and an unconpressed thickness between 1 and 5 . cm  Further rm(rf there is

provi ded a net RSETFor TR iRt GFHG & pald 3 of 2% eat 1Y a H of R FRCES The
method  cOPri Sgs HIOM L NG had. ANt AR YAng, r S5 B Tid St StMrirdg 5 face
of the pad, a mxture of da binder and abrasive

further the migration of dust and debris into the pad.

The abrasive particles may comprise diamond
particles having an average diameter of 0,1 to 30 um,
preferably between 0,1 and 15 um and most preferably

‘15 between 5 and 15 um.

The pad may further comprise second abrasive
particles selected from a group censisting of graphite,
tin oxide, siliceon 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 cn.

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 is
substantially free from said abrasive particles. The

abrasive particles may be provided to the first surface

by spraying, rolling or dipping.



particles including dianmond, 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, |ower concentration of said abrasive 30
particles. In one enbodi ment, the second portion is substantially free
fromsaid abrasive particles. The abrasive particles nmay be provided to
the first surface by spraying, rolling or digping. 16 Brief description
of the drawings Figs la-1b show a pad according to a first enbodinent. 5
Figs 2a-2b show a pad according to a second enbodinment. Figs 3a-3b show

enl ar ged phot ogrBphaf ofleacpaptiaecof ding doathegpresent disclosure, before
plied. 10 Fig.

and after the binder brasive particles have been a
4a-9b show a di agram %fg}% %%afgc%%?‘gi%gp?% ?‘H‘éor(g%‘?%tt%n%oﬁ?ﬁ%ﬁt, and an
enl argenment of aemosdimen®of the pad. Fig. 5 is a sectional view of a floor
surfacing chine on_which a pad according to the disclosure is 15

mount ed. Des?cri pti on 'of9 et QY ThePrestedprdomd vk |2 f3esend ocus on a
tool suitable fofd$8d:-the method for mai ntenance of hard surfaces, 20
subsequently on the rnethod for manufacturing the tool, and finally on the
use of the tool for nEigH ettante Pfova ermardysurfraceg Refler roNga tsdFi g. | a,
there i s shown . _hade froman open, lofty three di nensiona
non-woven web o%‘cgcgﬂrolﬂjbn S Cﬁ%& fpll?esstergur e BTV i%e PP RE 1BRE £ Pt i Bve P
presenting abrasiieiquardrdc s randetdra itdie Weh-RY HBRIHNS pplied.

10 Fig. 4a-4b show a diagram of a pad according to the

first embodiment, and an enlargement of a portion of the
pad.

Fig. 5 is a sectional view of a floor surfacing
machine on which a pad according to the disclosure is

15 mounted.

Description of embodiments

The description will first focus on a tool suitable
for use in the method_for 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. 1lb, a cross section along the line
51-82 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



of a secondary binder., i.e. a binder having as a main purpose to bond
fibers to the web. The pad 1 is circular i.n shape. 30 Referring to Fig.

| b, a cross section along the line SI-S2 in Fig. ].ais shown. As is
indicated in Fig. Ib, the portion Pl presenting the abrasive particles is
present at the first surface A and to a depth D, which is 17 |ess than the
thickness T of the pad 1. Hence, at the second surface Bthere is a
portion P2, which is substantially free fromthe abrasive particles and

the secondary Wisferhans WWredHetdigsnd tof Yot thashs!, Handss tag gde
d d i . and
under st oo as Sae%g{(%/:sg{}gﬁaqfe the osf rau%&r%ﬁ gfeé\glgg:&lzlbas{‘n not

portions of the i f1bers. Referri t gs 2 there is
shown a sim | aulpachrliaiie didedeerforore died regptdwitved ey dlicsless EOicpadrita on P2
also at the first surface A , which portion P2' is substantially free from
the abrasive parti?l yagjo‘”d[eﬁe secondary binder. Tn both enbodi nents, the
abrasive papticles amen pegeetinghrougheitt ithesecendar ¥ dirRdemndeand dhe
fibers 1,5 are bonded to each other by a primary binder and/or by being
nel t - bonded. A édescHPtioH ookt R présacatior Bfra Pad e ractor dity Y t he

embodi ment di s¢yissed, i th refere - Fi |.a. and 1b will now be given.
20 As a starting mgg\g glr}, tc9€. rlc?lqgfrl, g'llschg)hea%éd @it/Mcrotron0 Tan

Fl oor Pol i shi ng PadRedeirngng dicaeter 2aokn20 2inchésrebl scahowa tthi ckness of

28 mm and a wei ght.. of 157 grans used. Such pads are_avail.able from
dit/Mcrotr on,quéﬁ?, PEA 1%5§_h%}$3%§te§,eﬂcﬁg%&éﬁ& ty 3G Eé’E“:‘?rte'nel “&d was

thereby 271&9/ pBrchicg 232 2953 BCHOSCERS st surface A, which portion
P2’ is substantially free from the abrasive particles and
the secondary binder.

In both embodiments, the abrasive particles are
present 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 ib 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 137 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. 32 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 homogencus polymer resin mixture was prepared,

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



phot ograph showi ng the pad prior to application of the polyner
resin/abrasive particles. FromFig. 3a, it can be seen that the fibers
constituting the pad are held together at their. points 10 of nutual
contact by a 30 primary polynmer resin. The pad is flexible and resilient
and conprises polyester and nylon fibers. A honogenous polynmer resin

m xture was prepared, consisting of 700 g BA resin 52-68 phenol resin

(availa 18 Dble f S rstor Swedgn) .. 100 f T-RADO .

et hanol (avail abl ggﬁg(?nﬁﬁ?%%é%(ﬁ%hh%‘?ﬁ?%@?pagﬂ%ﬁ?n)SNE%I@ng 3hd 26°5%of
LANDS L5600F 9- 8cPhaud anbadz phzibl el £som (Ayablabk ecfsomLangs, Bromma,
Super abr asi ves, L0, NSW YC?L% NY, .5 USA). Just before application of the
m xture, 60 g of ‘é% p-1 he? st L ak? BOQPTE)® wiers AeRfeendsparticles
hardener. The residi TaXtdIr &z MaSL SR 2YSChOPLO, & {4 St one %eg%r%ég%ahﬁﬁ??ces

of the polishin ad, using a standard-type conpressed air
(normal |y uséd f A)spr%%gﬁeﬁ@%aimylcaﬁ@rpw viitén et wneur @l g esf ne5e

thereafter weighed 173 0r sequen the pa s placed in a hot
air oven at appr ox?'rra%e y I Ooélsir%gra%p(%r{)%(?/%t%ﬁ@ af%j%{?rﬂﬁe%.h Had: has
now assunmed the appedif@ncesdimatmicamtee waeespfa @M Ao 30,7 WHLCHhAS A of

m cr oscope phot %rea%h. f’LS d oi)ful s or droplets 11 of the resin/particle
mxture are fornsd &t 6§ %edch Fihdtl WEqdatateerr 3 3 eragidayuiritwe of

mut ual contact. cHigrdeplets a8 Giust riRuted thalsed he,f isﬁﬁra {3 whi ch
they are adJTﬂ]@rgadaar(?E _rTot entirely “covered. A nore clear 11lUst altlgqn_ of
this is found i #32G%i-gdhgaral vitkihci hehow cainsal ras: iche soveireed taowe W Hdu
etk o R T A T R
fibers. In orderveo evakpatexthetpenfanmaaceof abhePathately 20 minutes.
The pad has now assumed the appearance that can be
seen from Fig. 3b, which is a2 microscope photograph.

15  Globules or droplets 11 of the resin/particle mixture are
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 describad 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 cne, referred to as

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

used: a 2C inch (51 cm) 3M™ 5200 Brown Stone Renew Pad



25 produced as described above, conparative tests were carried out in
order to evaluate two different 20 inch (51 cn) pads, prepared as

descri bed above: a first one, referred to as "yellow', having 7-12 um
silver coated dianond particles, and a second one, referred to as 30
"green", having 3-6 umnormal dianond particles. As a reference, tw
different commercially avail able pads were_ used: a 20 inch (51 cm 3MIM
5200 Brown Stone Renew Pad 19 and a 20 incit (51 cm) 3MI* 9000 Grey Stone
Pol i sh Pad wer eandise?0 bigtdh ablfdi 1cibl St R BMGIStY Paie IWN, L USKaThE test s
were made on two_ different rface types:.. K r I rble from
t he Kol mar den a‘fseeaé’ouk%%tﬁjdeaé%ﬁg)ﬁer.%goplfn%[\?’ V\tiggen%dgy QSJSE:A;ﬁcrete. Each
test was carried outTHen ta =y fwaoe afackboit thhoriji Afsimgta sCodfac® HKipesver
Crystallizer 1250KG floor surfacing machine (availahle from Coor &.

K eever, S.A , BT H "agHi%) (MRS o 2078 M SEHFIE" A% B for
recei ving as20 Q- ingh fd 00y Radh janthd atas | ith @le @DOUs Y & dmualhe test

i ncl uded polishing the surface for about 1 m nute/ ng,. The surface gl oss
was neasur ed atcamvierdalowpots sopuliecl axf dufwr e dnd abtag ea&Rofr éat ment

usi ng a Sanwal /.Cen I 310 .d.qssc e gl val.ue j.n.t:he tables
bel ow 15 const iﬁetee@eﬁwgr vstjaf‘raalgeloz\?al E%G gac%rgrsglz:.%aﬁﬁﬁﬁl 646‘0%3}15}1%5 rat ed
80-90. Sem (¢l ogsr4disl amieed a5 ThorSat iMLdsrgmt e A .30-BicdRublred Sfdfect s
rated 20-25. Flat sheen is rated 5-15. Each surface was tested both dDry
and usi ng wat e PR £INHHE G 1SR 43 GhA43P E&hd CorrG e L ¥ rF #ce was

tested using Cof-rRASR/IE %61 ¥sialddzari {pval lapla firomyfoorré Keaaver
S. A, Barcelona, Spain) as lubricant, i.e. the crystallization chem cal

mentioned in ERTRIO®BEL rolg shdsiac bl issinfg: aradirasiamuteafiuolirostl-i ¢fe as

crystall- surface gloss was measured at several spots on the area
before and after each treatment using a Sanwal/Cenma IG-
310 Glosschecker. The gloss value in the tables below

15 constitute the average value for each area. High gloss is
rated 80-90°. Semi gloss is rated 50-75°. Satin is rated
30-45°. Rubbed effect is 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 hexafluourcosilicate 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 Kolmdrden marble

Pad Brown Gray Green

Initial gloss |17 17 10

Ligquid Water Water Water




25 ization agent. \Wen testing the 3MI" pads, each surface portion was
first treated with the brown pad and subsequently with the gray pad. Table
| : Tests perfornmed with water as |ubricant on 30 Kol narden marbl e Pad
Brown Gay Green Initial gloss 17 17 10 Liquid Water Water Water _ zo
Final gloss 1'7 35 30 Table 2: Tests perfornmed w thout |ubricant on

Kol marden marble Pad Brown Gay Geen Initigl gloss 20 25 28 Liquid No No
bl 2—t—can-be-concl uded t hat on

No Final gl ossr25-36-50—From es—i—-apd—-2;

5 marbl e, whi ch'?gné?rﬁoa{l vel /fusfoft sto1€5 havi ng O hardnesls of about 3-5
noh, and using water as a lubri- cant, " The 3M~ pad combirati on (brown and
gray) provide a slightly better effect, although both the gray and the
green pads achi eved V@USs Falllastd wiaHiarnese wisgdtdut' 1 riarege. dF owever ,
during dry condigd Qns,qd-ne.-0neen pad achieved a renmarkabl e inprovenent,
reachi ng the sePL- gloss range. Table 3: Tests perforned with water as

| ubricant on Kd®ctoncrete Pad Brown G aycrégl | ow Gicaeren I nitji al gl oss 30 29
29 35 Liquid Vater—Vat-er—Vater—\Water— Hinal..glasg 29 29 35 /96 15

nitial gloss |20 25 28
Liguid No No No
Final gloss 25 30 50

From tables 1 and 2, it can be concluded that on
5 marble, which is a relatively soft stone having a
hardness of about 3-5 moh, and using water as a lubri-
cant, the 3M™ pad combination (brown and gray) provide a
slightly better effect, although both the gray and the
green pads achieved values falling within the “satin”

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 gless |30 29 24 35
Liguid Water Water Water Water
Final gloss 29 29 35 46

15



21 Table 9: Tests perforned w thout
Gray Yell ow G een
gl oss 39 35 48 58 From Tables 3 and 9,
havi ng a hardness of 5 about 6-7 noh,
not provide any neasurable inprovenent at all,
the conbination of yellow and greem,pads provided a distinct
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prior art. The inprovenent is particul arly notlcea%cfIL rlng ry
conditions and SiPndidricmet éand on K40 concrete, having a hardness of
5 about 6-7 mch, the combination of brown and gray pads did
not provide any measurable improvement at all, whereas
the combination of yellow and green pads provided a
distinct improvement. In dry conditions, a smalil improve-
ment was noted for the surface treated with the combi-
10 nation of brown and gray pads, whereas a major improve-
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 Green

35

Gray
41
VMC-Pink
45
S,

Initial gloss

VMC-Pink
51

Ligquid

Final gloss

15 From table 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.

ARll 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.



22 Fig. 5is a sectional view of a floor surfacing nmachine 20 on which a
pad 1 according to the present disclosure is nounted so as to define a
contact surface 9 with the hard surface 8, which in this exanple is a
floor 5 surface. The pad 1 is nmounted on a driven, rotatable carrier plate
4, which is typically journalled in bearings and thus rotatable relative
to a machine body 5, on which a nmotor unit §is arranged. In this

enbodi ment, the nachkge h s; @ handl e, 7 ?nd,ls t hus adapted f.or being 10
hel d/ pushed/ pul | ed by" a%wal ki fig® oper at 87aL 1 V178 Of eR ohhP2EdSHRARCHAG ot her
enbodi nents t he hhobinsupbacihnghisRCAi Py29 HEMoPgiﬁggtoatﬁéd?9é§eﬂ€hiC'e
fitted wth a carrier plate 9 that is adapted for réeceiving the pad 1. The
pad 1 and met hod HestPFbEd ABoveehfdbec usedtporefiBe everyuhyct surface 9
cleani ng/ mi nt enaneg ohe Pk kahed: AALY SUMLACER, 1n SUED. 35, ShONe. | CONCEPLS,
o.r terrazzo floor surfaces using a floor surfacing rachi such as a
scrubber/dryér combiaati ohheaiedd nk, ie. mpuwithed Nbh f i skr GR A 3000t at sthngl e

di sc floor maint ce machi nes (l.ow.speed or. hi 20 speed), e, g, the
Ni | fisk 510B or G b%?#%h%’r,w%l.(a? l?h‘"ey?\i}??fﬁ% Mézbi,@%ﬁf%mzo or

Sweden. The treatnent of the floor surface is typically perforned
causi ng the pad,CWER$h oM Wiith & Hes |r@ngrd. sur fiaes ebodimtrtin a

pl ane parallel wHdh the, floa; s flagr Wi ¢ rot.ation speeds are from
50 rpm to 3000 rpm  However, 1ower e yf\’i ghet lrsgttgﬁson%apspeecg O AP ot
excl uded. A30i s hdlehfpustom Athel lab e, aa Wd Istnenediaent. oft 30 the pad

according to th ent discl.osure conprises, an open, lofty, three
di nensi onal non%ﬁ§? Wb SR Jd R ﬁﬁ%%ﬂ%qﬁﬁﬁﬁ 1% fr 12 S i I g

adhered to eachneihemeat20 may be e.g. a ridable vehicle fitted with a

BHS7019, a7. ]|. med wiichamd ethewaidabl 814 ora Na 3 o4 | SK-AdYADEEs e %cg&}kh:@,' m
y

carrier plate 4 that is adapted for receiving the pad 1.
The pad 1 and method described above can be used for
15  everyday cleaning/maintenance of polished hard surfaces,
such as stone, concrete or terrazzo floor surfaces using
a floor surfacing machine such as a scrubber/dryer
cembination machine, e.g. the Nilfisk CR1300; a single
disc floor maintenance machines (low speed or high
20 speed), e.g. the Nilfisk 510B or 54%5; a burnisher, e.g.
the Nilfisk SDH5120, BHS5120 or BHST7014, 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 speads
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



their points of mutual contact by neans of a primary 23 binder, and in

whi ch abrasive particles are mxed wwth a secondary binder and applied
only to a first surface of the pad, such that the pad is only partially

i npregnated by the binder/particle mxture. Alternatively, or 5
additionally, the fibers nmay be nelt-bonded to each other. In a second
enbodi nent of the pad, binder/particle mxtygge is only applied to parts of

idfirst surf hi ) h i eved b ki ng,th ‘ts of the 10
Suriace Lo whi chotRE“Br Bt Rar CEFR RERCarEouROOFACABE b8 HBBFAeH: tPnza

third enbod. i.mentcohberpadindeenthtehkypiiapregnat ed W thrthesurface of

bi nder/particle ngtur;, e.g. bx usi ng such squeeze rollers as are
described in EP-B® B8%' 18U610tN#h hhgaprdni sopni ki Bashbadi weanpragnated
relatively thin pinpregnated ; - n ' hed_to a

t hi cker carrier pgd‘in orderr¥g¥g?%€%%gﬁ?ﬁ29¥%éx?g?F%§§e£%§g¥br%%ng to
vari ants of thi s2@édbbépnehly, atkebstlamts ahdy bé woe it neostionatoweyen or
non-woven web is ched to a 20 thicker carrier pad. In a fourth
enbodi nent, a three dinensionally woven or knitted pad may be used,

wher eby the binder/ paliia cdecond xdrsdl ie@Pph f echaspsesosihed: abovei 1o a
fifth enbodi nent,,  the abrasive particles are 25 present in the material.

of the pad. In dFF1EE® 2% 1l haARREISq Heo pear s @af nonl dolerst | Herf pael.
substantial | y asrndesedqd bhed @&ﬁV&Je&GAB} t}ﬂéggirg% ﬁg@gg‘%%}églgg tihné:l uded in
e pa

tY-e fiber material. In a second alternative, is a polymer foam
pad with the0ldi aitbnice grartd clteissh ridieudeichdar Ak tthies foamed: yod ysresu nmtest al .

In a sixth e”boq;é%plite}}?_ pad is a polynmer foam

In a third embodiment, the pad is entirely
impregnated with the binder/particle mixture, e.g. by
using such squeeze rollers as are described in EP-B-0 562

15 ©19. In a variant of this embodiment, a relatively thin
impregnated woven or non-woven pad is attached to a
thicker carrier pad in order to provide the flexibiiity.
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 feourth emboediment, 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 supstantially 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 diamoend particles included in

30  the foamed polymer material.

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

applied as described above.



pad, to a surface of which a binder/particle mxture is applied as

descri bed above. 29 The present disclosure is not limted to the use of
phenol resin. Qher exanples of suitable resins are nelamne, urea, epoxy
and pol yester resins. Furthernore, the hardener nay be selected fromany 5
har dener suitable for the type of resin selected. Also it is possible not
to include the hardener, e.g. by allowing the pad to cure at a higher

t enper at ure and/ or foF a Iogge{ $erig§ of tine. Alio,,the sol vent (et hanol
was used in the exanpl 8 P18 T4l pYbvrued hdr &fy eb felitedthe Wecestt 9t of
the mixture andphbesebystonfacithétatesnpraying thersofe Aby;syiiable

sol vent may be used, and the solvent nay al so be excl uded, provided that

the method of appfieatPen '$622 al Py ABd Thel abs et veeparei cl es preferably
i ncl ude di anond. Fbwle{hegt{l@pé’ t{ﬁ@t@p@ Ip@gsmgrgybgesg{ﬁgyggdf]g&gorrgl ng
% ypes~ of 7€l es,

to the principles set forth above using ot her t abr asi ve par
or conbi nati éns hdedentr asitwble far gehd hogee nent roned sl &PdBd O BB 919.

In particular ZOiSsi Ic\)/ser. C ateck q:| am)ncglig rticl :};15 have proven to provide
good results as velfS R eRtT diqYy, 59 He' NPT LR rfayd b chibh Freth e
with other typesciod i asd veipardi o esigidr | Setihes st 00 thaty the pad 1

havi ng secondary bi nder and abrasive particles as descri bed above nmay be
25 attached to aMNEE drepioft €hdiiitfy an arbitrary connector for being

connected to a carriefn pl atg, Ofs e, Sur faging, Mehine,qor, that the pad may
be directly connectable to the surfacing nmachi ne by neans otf a Vel ro-type
hook arrang€merits priowiided! o tdle dar nieetuqe atres thecdwiaks @f 30 whiscthure
engage the fibe%§m9ﬁﬂ&ﬁ%xgg%c}fa@%ﬂ%%ht%p%praying thereof. Any suitable
solvent may be used, and the sclvent may also be
excluded, provided that the method of application so
allows.,
15 The abrasive particles preferably include 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



mai nt enance tool may be conposed of the pad with the primary binder, the
secondary binder and the abrasive particles, possibly with the addition of
dyes or printed zs areas providing information on the type of pad,

manuf acturer, trademark etc. Alternatively, or additionally, the pad may be
provided with a backing layer. 5 Further tesL-s were performed using
applicant's vyellow and green pads, descriped above, as well another pad,
referred to as "white", having 15-30 m di aflond particles, but otherw se
correspondi ng &eeklepyellicwnandnfgraen ipadsondéder itheg abfored As a

reference, a 3Mr) /5100 10 R ffer Pad, available from3M St. Paul, M,
USA, was used%gp%fgcgﬁfgf’aggﬁgggﬁéﬁ f&st, the applicant's pads were

tested on an oil ed pakcpacquetlsyr bacedddtassavdlyyesheopatiheal/l ber was
measured, before and after tregtnent, at 15 five spaced apart points using
t he gl oss netePrP§F€@PeHlFPoaa_8§§}nﬁhé@§8§'an average gl oss val ue was
calculated 5 after prgeepsingeWkhyeagh pag¢ tyRe LIher epphtisapkes shown in
Table 6. Table 6: dry polishing of oiled oak parquet =~ Pad 3Mc) red Wite
Yel | ow Green Vrilipal aghogse6n0reds. 6des6rdbed ghicder N welNd RBONOETFi nal
gloss 7_0.2 17_0 ,26. 1.9.20 From.Table,6, it .can.he,se ] gl oss

i nprove- nent Pg8n15g§§FEgﬁa?? ggrfgggt%GfO?aﬁéggc%?eégbﬁ@,nghoggrticular
when usi ng t hepyeklewveandhwhi benpads sewabeheshbanhippyovodeha velyoghiang

surf ace.

The white

pad provided a shin

surface, whereas the

pad

3NMD 1
ch{Ss@r F5LELePFenas ﬁw@iééﬁg
St. Paul, MN, USA, was

) y
provi ded a 25 ShPRY, PEABUERSSEABRAaEPBI Bt
10 Red Buffer Pad, available from 3M,

used,
In a first additional test, the applicant’s pads

were tested on an oiled oak parguet surface. Gloss values

of the floor was measured, before and after treatment, at

meter referred

15 five spaced apart points using the gloss

whereby an average gloss value was calculated

The

to above,

after processing with each pad type. results are

shown in Table 6.

Table 6: parquet

dry polishing of ciled oak

20

25

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

From Table 6,

ment from a silk matt surface

particular when using the yellow and white pads,

(6.0)

is achievable,

it can be seen that a gloss improve-

in

which

both provide a very shiny surface. The white pad provided

a shiny surface,

shiny,

that the white,

clean floor.

In a second additional test,

whereas the 3M® red pad provided a

though somewhat blotchy surface,

It wa

s noticed

yellow and green pads provided a very

the applicant’s pads

were tested for wet polishing of an oiled ocak parquet



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 26 surface. G oss values of the floor
was neasured, before and after treatnent, at five spared apart points
using the gloss neter referred to above, mhereby an average gl oss val ue
was cal cul ated after processing with each % 5 type. The results are shown
in Table 7. Table 7: dry polishing of oiled oak parquet Pad White Yellow
G een Geen | rﬁlﬁl%ﬁcﬁgfl $slo B §7%6.8%.F 618 Ui dvastsaamatast, i eNo
final gloss 0 0 Tapl e b n i ng
froma silk d st egrcgtzf %}ﬁ.{e |teglén§z§?%l %8§v§%%d %fgvgébﬁ{:s égﬁél rely
matt surface, vui'teh m grd tredi g freesieder deing el,0 wietistaakdre dvarddwe water.
The green pad, on t he ther hand ovi ded matt, entirely st nOOtCQ'h
surface. Dry pdli¥Hi ﬁ’@ R R I?@Jdﬁ’é v &5 Sy it A eapad

surface, eptirnglye free framiald Hidd rghggn was di.ced that the white,
yel | ow and green pads provided a very clean floor. 7.5 It was al so noted

that _ dry polishi ng T liehe :f |S5or |Hﬂjrlsth§4fmg qm@wﬂq @alwlamveafr greert pads

OO A D

subsequent to [tJ wet--pot-i-st pr-ovi luaa s—stitagrt-othose of
Tabl e 6. ance,géﬁit is concl uclngl'gftﬁat thgce‘&z% "di sd 5$§d heredraé% may| be

used for grindimgand/ enoeel i|shisng wood sswrfaces,|6.such as |woad fl oor
surfaces, deck-surfaces (on e g patiog or hoats)l wall surlfaces intlerior

mol di ngs, dodrsduaseboar ds |BPEETI n a |MHited addi|Peéfdl t eSO t he
applicant’s pag§ 37 gioss  |0.0 0.0 0.0 22,8

From Takle 7, it can be seen that starting from a

silk matt surface, the white and yellow pads provided an
entirely matt surface, with some grinding residue being
10 noticeable in the water. The green pad, on the other hand
provided a matt, entirely smooth surface. Dry polishing
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.
15 It was alsc noted that dry polishing of the flooring
using the white, yellow or green pads subseguent to the
wet polishing, provided gloss values similar to those of
Table 6.
Hence, it is concluded that the pad disclosed herein
20 may be used for grinding and/or polishing wood surfaces,
such as wood floor surfaces, deck surfaces (on e.g.
patios or boats), wall surfaces, interior moldings,
doors, bhaseboards etc.
In a third additional test, the applicant’s pads
25 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.
Initially, the surface had multiple scuff marks. Gloss

values of the floor was measured, before and after



25 were tested for dry polishing of an AnticoO vinyl file flooring,
available fromAntico International, Coventry, UK, processed with flooring
wax to a shiny finish. Initially, the surface had multiple scuff marks.

d oss values of the floor was nmeasured, before and after 27 treatnent, at
five spaced apart points using the gloss neter referred to above, whereby
an average gloss value was calcul ated afte%rg processing with each pad type.
The results are shown in Table 8. 5 Table dry polishing of. Antico(r)
vinyl floori ng LRz @ rgss cCorfietft Noree @ RBuShindi s fEdery rdle igHE SScuf f
marks 3Mr) 9.8 e,.. scuf.f

Cl ean, matt sur atcz:ee neo%gs% C?Lgn%raa%dveYel ho%}%k%nd%%nﬂs#gfgé\ggg ﬁfgjiglceuff
mar ks G een 29.&:dVeral sHianed dfear sindaoes iromikableadh iftad < ypet.ed’Hehat
the 3Mr) red pad, whlle i ntai.nin the shiny floor surface, dial not
remove al | scUf¥SHarkSLeTRE M t& gadkerfoved the scuff marks, at a | oss
in shininess. Wth t{hg,veld. O\MI@a%Oﬁémrrﬁg Y N thQ MRS IRG \@qs;.d}b__trﬁj nabl e,
with all scuff marks being renoved. The green_pad provided a surface
having practi g&ld y the|&larss shi ndCasmehe initi al_surface, although the
scuff marks wepmrentirely remwed.|shinwasuRehteedmtibaipl besvhEfenayekl ow
and green padspHViLedia b, a/erysﬁh_ﬁénshwgee,Igcaf%%amsaggmamma!;

oo the 0P\, DRSS SRR L L PP LS O Ry o=
'nitially, thelSdifice. had Fadbiplote: R SEU5A UAFKRs of - the

ot

floor was meas|#&&n hef bre %hd! af 6Lyt PRAPKENESaR ?P9£a§ﬁarpd anarr
poi nts using the gl dgsm Table 8 it is noted that the 3M® red pad, while

maintaining the shiny floor surface, did not remove all
scuff marks. The white pad removed the scuff marks, at a
loss in shininess. With the yellow pad, a more shiny

10 surface was obtainable, with all scuff marks being
removed. The green pad provided a surface having
practically the same shine as the initial surface,
although the scuff marks were entirely removed. IL was
noticed that the white, yellow and green pads provided a

15  wvery clean flcor.

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 vaiues 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 5.



netes. referred to above, whereby an average gl oss value was cal cul ated
after processing with each pad type. For reference, dry polishing using
the green pad was 25 perfornmed. The results are shown in Table 9. 28 Table
9: wet polishing of Funtico(r) vinyl flooring Pad Liquid G oss Comment None
None 29.0 Shiny surface, nultiple scuff marks 3Mr) red ater 24.8 Shiny
surface, sone scuff marks ' remaining Witg, ater 15.2 Cean, matt surface,
no scuff arks Yellow ater 19.0 C ean surfdce, somewhat nore shiny G een
ater 20.9 d ean surf'ﬁ@iél@%enwmn@oQ%S@l%rvfsMﬁinO@I‘éhlfll}/‘suﬂ%@élmom
Table 9, it is Eé) ed—that—the ode |cu éau ofce—nore—farted to Ib'IIUVe at
scuf f marks from-the-flagt ('j‘“‘u%\, aFthough—provi-ai-rg—a—Shi-ny—St la\..c
The white 5 pad'prdvi dedVang| eart 4 ndit t S?&Waéélrf\ﬂ?gveﬁélttﬁé’:L?elslc pad
provided a clean,..slightlly nore|shiny itgce. The result fromthe green
pad, when used [3i6® wed gohishi ngZ4 was ﬁbd@lyatsellryfal@@bt@pmhawtflfama@ﬁﬁt he
yel | ow pad. Onde nore, {the green pad meeriuwsed in dry conditions provide
10 a very shinywhttean swafece. 13.nas|cnekinedathat ulrfe cewhinbe scyelfl ow an
green pads proyided a vary clean floorlparikk a fifth additional test, the
appl i cant' s pads PRI TeSTEL, 0T €17y POLLINNG FIb - LoRalfUM [o9er shiny
surface. The i i awtfﬂg\,c hou?dJe-'ll e“Lcu th—15 IUUIIIIg wax. &G USH
val ues of the fHe6Fwas-HeaSH f J‘ ..usélf'htfb. treat-rent;—at—Hve

spaced apart pdirtsl usilienE he Ao nuesy ﬁgﬂgﬂrpﬁjﬁﬁnaﬁH§jacﬁhnrnhy an
average gl oss val ue Te@ cEalkt af ed: af ternPrek esdd gt g t H1® réd pad once

more failed to remove all scuff marks from the floor

|y -

\I\DC‘ N a¥

surface, although providing a shiny surface. The white
5 pad provided a clean, matt surface, whereas the yellow
pad provided a clean, slightly more shiny surface. The
result from the green pad, when used for wet polishing
was moderately better than that of the yellow pad. Once
more, the green pad when used in dry conditions provided
16 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 flcor
surface. The initial surface had been treated with
15 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.



each pad type. The results are shown in Table 10. 20 29 Table 7.0: dry
polishing of |inoleumsurface Pad Liquid doss Conment None None 19.0 3MOO
red None 21.0 No noticeable change ' White one 12.8 The surface is natted
Yel | ow None 21.5 The surface is perceived as nore shiny than reference

G een None 26.3 Very shiny and_ clean surface From Table 10, it is noted

that whereas the white pad provides a mattgy. surface, the 3Mr) red pad
only provides a slight inprovenment, whereas the surface 5 processed with
the yel | ow pad is pefalel® asd%r@%lkﬁmyngt%nl%m@lﬁlé‘ﬁe‘? %urface. The
green pad provigges—a—very——shinyand blcaH S lldbe tt—was notTced [na[ the
white, vyellow ahd gmmﬁ‘a%%fad ﬁJ.Gcl‘ﬁsfe b % el-ean—Ht-oor—+n—a——st-xth
addi ti onal testNoi%he apg-Picant ﬁ%dc 10 _we re tested f or-wet—pokishi-n

of . a linol eum3¥@®ored s ¥emee. Pre Q njNpahosictasdehalapaen treated with
flooring wax. @lostse val yésnof t e fd ogfhwasuntaser ed, mabekdre and_after
treatnent, at fiaelspacetsapart Jpoint sthuskngrhhe gkopsroeieedratembed to
a_bove, whereby|an ].5 average gl oss va_lsp;gngxaﬁhgal gulrat-edc-after processing
\;I)Moi[ hsheﬁghopaﬁ_é%% MENGEST TR A STavn J,sﬂmebgﬁd%legaoggr%gcemt -
| | IO € t: ULl b T 1 ‘?,'J 01
3MXO red ater 7.3 V(Lat;%/ ‘ﬁb sur q‘i aLLc ng;l'f s%%éu{lh%%r élfce%ater e
pol i shed surfaged enovedidy a 3n55:tsa:rou;rmn€gac‘éel | gve aile® dve good ishled surface
removed by

provides a slight improvement, whereas the surface

5 processed with the yellow pad is perceived as more shiny
than the reference surface. The green pad provides a very
shiny and clean surface. It was noticed that the white,
yellow and green pads provided a very clean floor.

In & sixth additional test, the applicant’s pads

10 .were tested for wet 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

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 Ligquid |Gloss [Comment

None Water 19.0

IM® red [Water 7.3 Very matt surface after scouring

White Water The polished surface remcved 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 i1is 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



7.0 scour.i.ny, matt finish maintained Geen ater Sonmewhat nore shiny than
after 9.8 yellow pad, matt finish From Table 11, it is noted that the 3MXO
red pad provides a very matt surface, while the white pad 20 provi des a

matt surface, and conpletely renoves the polished surface. The yell ow pad
provides a matt finish, while renoving the polished surface. The green pad
30 provides a sllghtly more shiny finish ag conpared with the yellow pad.

It was noticed that el l ow an reen ds I‘OVI ded very cl ean
Hooes 17 ae B8k A N St ' iti fﬂwgvofwﬁ% 3 DR e
white, S yellovios gseed, pads. Subseseiit {4 heyyetepolijshiag,y M&wéﬂ@cﬂ

gl oss values simlar to those of Table 10. Hence, the pad may be used for
grindi ng and/ or9= 950t iR PTG HSIUM difer pl aktdre Flavrs, e wps falesr =@M ng

a surface COMPriiing: Myly s HOINHIEL NANE. £ 6RAXYg qﬁ%?ﬂg’f G pet Qufle Ot her

plastic material. In particular,” the pad i's or dry pﬁlshl ng of
such surfaceés. &Iénllavvsemergﬁeeadd:atdsormjbstamentt he> appd ivantpal jpadsig ,wer e

tested for dry O|IS of al uer ed par quet roor urface.. In this
test, an additlonal écg%ltesrsrre qi% @)érﬁg@ %%@artlcles of
2-9 nmicron was useGier@e0s:nealdses nfy M@Jé&prfW%mu{gﬁ%cD@zore and
after treatnent, at five spaced apart points using the 0SS neter

referred to ab&WelstH@d dsuicle ugy @%M@ﬁtﬂc fd-tﬂcersmz e ﬂ) Tasloar si aving
oL 500, o BERAL PR AW 306, P B SN0 DRSS
10 or other plastic materlal. In particular, the pad is
suitable for dry polishing of such surfaces.
In a seventh additional test, the applicant’s pads
were tested for dry polishing of a lacquered parquet
floor surface. In this test, an additional pad, termed
15  “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.
20 Table 12: polishing of lacguered parguet surface
Pad Green Orange Orange
Initial gloss |40 40 47-50
Liguid None None None
Final gloss 47-51 53-60 56-55

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

25 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. lacguered wood surfaces, such as wood

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



From Tabl e 12, it is noted that the pads can be used for

cl eani ng/ pol i shing | acquered surfaces as well. Using the orange pad

provi des an additional gloss increase, regardless of whether it is
performed on a surface having 25 an initial gloss value of 90 or of 47-50.
Hence, it is concluded that the pad disc.Losed herein nay be used for
grinding and/ or polishing | acquered surfaces, e.g. |acquered wood
surfaces, such as wood parquet floor and (;t(alher | acquer ed surfaces (on e.g.
31 patios or bostis)s amlbozisfaces]listefaorsnolulignysor rdootisndaseboar ds
etc. According to anotbherebeonbllp Simetnt, the pad may be used for polishing
pol ymer surface ?Ores.'g. Fo-'cat 16 e~%;'el coat" 5 surfaces, that are found on
fiber-reinforced pl asid®rSingictdr£etisare her@sodioad st etithe @atl mhy ¢le used
typically conprise resin and optionally pignments. According to yet anpther
enbodi ment , t hef Pad>Irehs1be! 9 Rk TR Y ANy dhdd ors Potd sHithg et
surfaces, sach 510 As €. Gp AULONDDEL e M Ddomg/ Wi NASGE &NSeq T DIy to
renove small scratches etc. According to yet another enbodi nent, the pad
may be used fortmgrdimdiam andforapodisthd gt aut onmobiviel Yodiwsicalndy even for
pol i shing painted surfaces .on autonpbi | e bodies 5 i.e. autonotive

enanel . Wer eas” THe et hot slndias%cg oos%%l%near%yn Hre'Suitable for regul ar
treatnment or nmai nt enangeesdihey €aferl sodieer usttbdonerad, hace pedd stdngoor
grinding treatment. 32 CLAIMS 1. A tool for treating a hard surface, the

tool conprisi iFes BB (alr)d,/%ﬁi‘ﬁ]ijs?}ﬁgq%rg]cﬁp%%,s‘f%ﬁa(%ﬁsf e
dlnen5|onahonoqﬂyqy%ﬂ @ﬁpxﬁﬁogﬂfgﬂﬁ%n&B%@/ulﬁHBcreens, in order to

remove small scratches etc.

According to yet another embodiment, the pad may be
used for grinding and/or polishing automobile bodies, and
even for polishing painted surfaces on automobile bodies,

15 i.e. automotive enamel.

Whereas the methods disclesed herein are suitable

for regular treatment or maintenance, they can also be

used for ad hoc polishing or grinding treatment.



active treatnent surface presenting abrasive particles bonded to the pad,
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, |ower concentration of said abrasive particles,
sai d abrasive particles conprising dianond articles. 2. The tool as
claimed in claiml, wherein said second portion (P2) is substantially free
fromdianond particles. 3. The tool as clajyyed in claiml or 2, wherein
the pad conprises a disc-shaped body having a thickness (T) and a first

surface (A,

wher el n Baierhbfasi veeparnichebardr eupfasent tba sapd first

surtace () enggovey (o, 2 Sem 1 (Ohab oy sal g i 3hoavELoge uhichcdent

is |less than

t sai port

said first surliace dhdesaidnsecood-poreéhonebP3Y fEshats, ahseaﬁ@da&urface

(B), opp05|te
claims 1 -

sald first surface. 4. The tool as clalned in any one of

ACHhET eF 1EE HRSDRAS R ERRFT segeaeaFéegsﬁaﬁéal%dpaﬁa\}%@S

thi ckness (17b@ﬁﬂkéiﬁér@ﬁeSﬁééacﬁhéfglnmﬁﬁée?stﬁkgseﬁ@%a§'Y@ rparticles are

present over

| ess than the entire first sur

ace , such that said first

and second mﬁﬂm (), I}eamesgi@uabedsampapentleéeh @u:hepratsensal d
first surfac Th ai ned,in one of .cl ai
St e Dol 00 A8 St Bl 1 B0¥ el sna TRah. B3otn veb,

wherein the pad conprises an open,

ofty,

includi ng a plawiadg ty ofcdidersoy, cohéeht aseiondber editiozpaghiother at
their points (102 of mutual contact. 33 6, The tool as claimed in claimb5,

wherein the

i Sarid 1l R ER 2 PondREt 1Bl e ReCHBP &I FAPYof lRRE Bad by a

secondary bipdaricles,

2. The tool as claimed in claim 1, wherein said

second portion (P2) is substantially free from diamond

particles.

3. The tecol as claimed in claim 1 or 2, wherein the

pad comprises a disc-shaped body having a thickness (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 (P1l) is

at said first surface and said second portion (P2) is at

a second surface (B), opposite gaid first surface.

4. The tool as claimed in any one of claims 1 — 3,

wherein the pad comprises a disc—shaped body having a

thickness (T) and a first surface (A), wherein said

abrasive particles are present over less than the entire

first surface (A), such that said first and second

portions (Pl, P2’) are situated adjacent each other at

said first surface (A).

5. The tool as claimed in any one ¢f claims 1 — 4,

wherein the pad comprises an open, lofty, three dimensional

non-woven web, including a plurality of fibers (2), which are

adhered to each other at their points {(10) of mutual contact.



7. The tool as clainmed in claim6, wherein the secondary binder conprises
at | east one of phenol resin, nelamne resin, urea resin and epoxy resin.
8. The tool as clainmed in claim6 or 7, wherein said secondary binder
forms a plurality of distinct droplets (11) having a nmaxi nrum di anet er
which is smaller than an average |ength between two points of mnutual
contact of a fiber. 9. The tool as claimed i* claimé6 - 8, wherein the
abrasive particles are present throughout the secondary binder. 10. The
tool as clainmed in any one of clains 5 - 9, wherein the fibers are bonded
to each other by a®pritfary©lbihdar18R6/ &R ChoiBe? ng'eerELbbhtietbrapive The
tool as clai nedkdinianyasaeprdidcal abmehd matkdiaivwber eid Jdaenabs asd ddary
particles conprise dianond particles having an average dianmeter of 0,1 to
30 um prefeggﬁ] *‘petween 0,1 and 15 um and nost preferably between 5 and
15 m 12. The tool7.ashel abokdad n1anye@nen ofl LhAisBwiere il thefl UetOREary
conprising s COEP abrasive particles selectegﬁ$r0n1a, gr%gg consi sti ng of

graphite, tin oxide “SPTttth *tarbfie OHnd TaPORPALM SXitde "3 Hhd SBdBF as

clainmed in anyregneeoincémi npoky- rd2in. wherein the pad has the shape of a

circular disc having Lapet er .hetween 3Q and 100 cm and an unconpressed
t hi ckness betmeenég gﬁﬁ g°%n1aﬁﬁ?aA¢? oot 26 1Y ﬁnéﬁFﬁSleﬁﬁfg
conpri sing a sdcopobagd)baotor dicngst® @nya0neyobf clladtibict drd@letld.(1A) met hod

for manufact yr.j a_tool. for treating.a .hard surfac t he_net hod
conpri si ng: g%%@?ai%gﬁé?kﬁﬁT Fifm%%%%gﬁgfﬁblﬁnsﬁﬁ)%ﬁr %8?Py?nt?ﬁ%§§ge
di nensi onal nemgthoverwawb toe bobers,ofamdt8341l appladtngf enfabdirst surface

(A) of the pad, agmixhure,of A BhodeLsand Absasive particles [Ag!uding
abrasive particles are present throughout the secondary binder.

10. The tocl as claimed in any one of claims & - 9,
wherein the fibers are bonded to each other by a primary
binder and/or by being melt-bonded.

11. The tocl as claimed in any one of claims 1 — 10,
whereiln the abrasive particles comprise diamond particles
having an average diameter of 0,1 to 30 pm, preferably between
0,1 and 15 um and most preferably between 5 and 15 pm.

12. The tool as claimed in any one of claims 1 — 11,
further comprising second abrasive particles selected from a
group consisting of graphite, tin oxide, silicon carbide
and aluminum oxide.

13. The tool as claimed in any one of claims 1 — 12,
wherein the pad has the shape of a circular disc having a
diameter between 30 and 100 ¢m and an uncompressed
thickness between 1 and 5 cm.

14. A floor surfacing machine (20), comprising a
tool (1) according to any one of claims 1 - 13.

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

providing a pad (1) comprising an open, lofty, three

dimensional non- woven web of fibers, and



di anond, 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, |ower concentration of said abrasive
particles. 16. The nethod as claimed in claim15, wherein said second
portion (P2) is substantially free fromsaid;,, abrasive particles. 17. The
method as clainmed in claim15 or 16, wherein said binder and abrasive
particles are applied to said first surface (A) by spraying, rolling or

di ppi ng. 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.

16. The method as c¢laimed in claim 15, wherein said
second portion (P2) is substantially free from said
abrasive particles.

17. The method as claimed in claim 15 or 16, wherein
said binder and abrasive particles are applied to said

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



