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 nethod and a tool for naintenance of hard surfaces, primarily
concrete (cenent), terrazzo and granite floor surfaces, but also 5 nmarble
or limestone surfaces. The disclosure particularly relates to a nmethod and
a tool for maintenance which are suiflable for use on a regular basis to

mai ntain a polished hard floor surface. In addition, the present disclosure
relates to 10 net hods for mmintenance of hard, snmooth surfaces, primarily
wood, |inoleum |lacquer and vinyl floor surfaces. The disclosure

articul arl l.at.e 0 t.hods f i.ntenance which are suitable for
Ese on a da#ﬁ?ﬁgggi E—NEDC @Efé&%@ﬁ{ﬁé@mmr@? HRRBt HUREACESe, AND duch as
a floor surface. Backgmmwub HORr iMANOYMETORTIRENSEEL ANTHHEH cl eaning or

l'i ght polishing of floor surfaces to use a pad fnmthe—ftormof a 20

t hr ee- di nensi onal non-woven web. The pad is usually provided as a circular,
di sc- shapeeegy, i«€h 4% to be disconnectably nmounted on a circular
carrier plﬁle, vwﬁ%ﬁ1ﬁ¥%ﬂj§e is caused to rotate in a plane parallel with
the floor surfaGbhe presdritatdidrel gade whehabesugbt ai AEGh3E el act with the

fl oor surfgce,l #§ sliggg#¥ co Hgfsed by the pressure arising between the
floor surfaf€and™ AE ‘?ae‘?g%l 13nfeSURFRFEF pPALBArd liys gnaratre ven by
a notor andcaRenls MUEHed o5 &&%fé&{térﬁﬁ%}"’gh%%g@ éb%ut2 airs{?anged to

be pushed orégglled by a wal ki ng operator or arranged as a
ri dabl e® veRieglbde SQuch imedstone swrhacks s ofhéi désslobuae pagadioul@mtleri al ,

e.g. polyam diar p r articularly 5 polyethyl ene terephtal ate.
In some ca?gggfﬁg & g&%%i%@ian% e P uf%# 'F‘PEBFéPag&?hWQé%Ialﬁﬁ fibers
or coconut shiheblde Toa fudieren of tdupad bssist epcpaRaeked at their nutua
poi nts of COELa th% sgécalled nmelt bondi ng, 10 whereby the fibers are

subj ect ed P8 A& FIROE kAR - part of the fibers to slightly nelt
and thereby to @Hngdhgﬂ%3ﬂl(¥ﬂgﬂpresent disclosure relates to

10 methods for maintenance of hard, smooth surfaces,

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 1ight

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 is 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 gy
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



Alternatively, or additionally, the fibers nmay be interconnected at their
mut ual points of contact by the 15 pad being inpregnated with a pol yner
resin, hereinafter referred to as a "primary binder". Producti on of
this type of non-woven pads is well known frome.g. USA-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 el aborategd on herein. US-A-3,537,121

di scl oses p i shi urfaces of. al um num plastic, wax and simlar
sur f aces. U@%B,r%ef?%dls% 2‘%‘%? | Ys g %%It}&’i%nw kkpg hopats tornoyS-

A- 3,537, 121 wnigimdery e et vdideddfsd Ve dabid Ch&%1 4525 applied to the pad
by passing the pgd Qﬁtwe n a pair of squeeze rolls, one of which is

partial ly i nmer sed*Sh BRtoit% lermest Grom xfibersfohi amesrgasia and

abr asi ve pakdait@ra%1 ,afd gf. | € : } owed. to cure or dry. Thus, in
US-A- 3,537,121 a pad | SQ{)r\g\}ii éjebér,{lr%ni CEI )lcgr %Ai;%?ﬁ%’f'y RIbFEgnieE4YDY t he
bi nder ahd BEL¥SILIY Lsmet itelmephtalate USA-dhiB9 G439 dins| £56S-8 gggofor

pol i shing flaoar r s gr .alum num _The pad consists of fibers o 3

or gani ¢ mat é’?li%allu%lléén&%%g‘lﬁs‘?ti tfﬁ'tbeesrsa Isd’rc;(}/ ao%é?ﬁ‘mﬁ"- WOARSE S t9Ticcoeenutind
contai ns a WHibdes.bi ndi ng abrasive particles to the fibers. The pad shown

in US-A-4,893,493 has |arger voids than that shown in US- A-3,537,121, and 5
thereby has an i APFoté®eaBi Oift \Fheo Palss dreb iditercarmadiatd it ceme be used for

a | onger pephedalAbsenihe L osed jn US-A-4,893,493 |s entirely
i npregnat ed by bi 'rbl\clj)er nandogg(régg'ilt\%%ltpzjgt i°¢l é:s?iféd meglt QL8 397 374

di scl odés awhadebyr theodribpalsi sirengubd creli (s hasti ahAl %&die eﬁ%&_ rely
i mpr egnat ed {?i\{epi nd%% agd gbr%s' ve particles. Pads of the above type
are frequentlVCusBA FoPtsbREaf R ShlPniSdiighdly medt @nd pdidmdbing:¢ of t en
on a daily basdstookayrr ythieght!y worn surfaces at high speed (1500- 15
3000 rpm and relatively |low pressure, with a viewto restoring a polished
surface. This ty’fﬂ%t‘é%-"nﬁgéﬁﬁhﬂnt orsaddifripng Idyed ther fieidy i wnd nmarbl e

fl oorings. j f I.$_purpose are avail able from 3MO under the
desi gnat i onJJ'DI?{ZE;éI\/]Fné61F+]tcl)%!r:')1£ %d%ﬁ, EQ%&%V‘BSP&Z REIGES61 contacds fasctthen very

hard flL8or wad flaebsy bupheasatedrazen 8 pbAYRES @esWhi Ch en. subj ect
to wear for e<ca\lflon r . period of tine. Eg?‘B-O 562 91963%\5{L§1%eesra

non-woven pad Off pol YAe?S# bePLIWRT ¥hbisdentirel y i npregnated by a bi nder

25 conprising a pRxdeEeioh SHM Pl t] i_n and abrasi.ve particles
having a particle size of 0,1-30 %ml%gé ggah%ﬁegoancﬁPgﬁl &5 &Slds are

ment i oned pPHETE Tt re- acrY$+a-3 £S3Ns1 2Dl daB+Re dr, 89BN 430d @pea Jesi n.

D anond i s 3gent4-oned.as, several other exanples of 30 plausible
abrasi ve parti 0317242’. \?\Afe%r Eé;gg‘gé d?’?fg ﬁ%‘@98563622819§nﬂh§hp@d ddiesc| osed
therei20i s neti tnafece Horbd rRattst Of awsrdteaf baopesutfiaces, and only in

conbi nation w tfe] crp?/st allization chem cals, which neans
S-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



4 that treatnent nust be made in the presence of liquid containing a
salt-form ng acid. The pad in EP-B-0 562 919 is al so provided by
passi hg a non-woven pad through a nip between two squeeze 5 rolls, one of
whi ch being partially imersed in a binder/abrasive particles nixture, such
that the binder and abrasive particles, via the surface of the cylinder is
distributed in the pad. Since the pad disclosed in EP-B-0 562 919 is to be
10 used in the presence of crystallizati®bn chemcals, the nmethod described "

in EP-B-0 562g8h9cantuaklinicanst cbukes tateist & fliggat) Q{beﬂ?tr{]ﬁiivw with a
view to inproving the stain resistance and durability of a marble Tl oor.
Thi's met hod®FEuAbETSwi BBEI EOPSR1AAI Py PARCRTe Pdmed nsuqbosesi vel5 since it

| nvol ves usgapfigpeci 8b €hyuskabli-zal rAR RAMLGALS ANGiding AR dry, whi ch

are to react with calciumpresent in the surfaceto fdrmi’ ubl e
caIC|un1sthe$ Sacgen neudedthentypatabhpwns&d OISc-A-3) SEONEXt,i athdvi th the

initial r at of the,polished 20 floor, and thereafter at

i nt erval’s o?g% ?Li?ynBﬁf'h Erﬁﬁ?ﬁ 8gaéf§5lyl Eé’dah?olflb BliF 5629 tdiats t hus
too conpl i catedahObebasag E5£d20N0agEaI b¥rlasi. SAl%%dSch%fgi Ne type referred
toin EP-B-0 562 919 are sold bé@3N% under the designations "3Mn 5200 Brown

St one 25 RefbFFPagedahdl USwiT40803c£89 SeomatPaleilyh iIPedegratdarey used for
treating fﬁ&bkn %Qe §£?§§9§ ngt%$xggalllzatlon chem cal s and at
50 rpnmy.

relativel ow speeds The need for
crystalllzatlon Bheh+ﬁa397 amd dibeloséssurbaGEfb&pEQGdﬁJpaxﬂyﬁin kes t he
polish g wor nDre (o]0) I|c since the chemcals are to be applied to

t he su acéna RER yWh ??o ﬁ°b§sr§ﬁﬁﬁéﬁlﬁfl@?é§§§a@ﬁgﬂhﬁﬂQ#nWﬁﬁch al so

contrlbuteegﬁur@w¢@g1§@e%99£1§bégg 5 work nmore time consum ng. Handling
and application of the chem cals also constitute a potential hazard to the

envi ronment in ¢Ra@s oL abldet abovie wwpk en3|f®nqaﬁntﬂ@'pmmﬂitﬂdzamx>5lt is

al so known Vi hed sfon ete surface ng tools

conpri si ng %%i;écfgng&gr&%ﬁliéil hg e?enéﬁ ﬂg ﬁpgm(z?fﬁleé’sﬁ% éé’ﬂym xed

wi th abr asihwes iy to £l esyy i lﬁghdlﬁnﬁﬂﬂnpaﬁtfﬁbég a®i mg kR qBHS are
i 0 not have the

fixedl 5nD ed on a usuall rotatln? pl ate, 10 the
abi it iR} émT%rr%ﬁ%Q%ﬁﬁégs PH PRESERE6N, WWﬁPcﬁ VéyeW dad to uneven
{reat mni Vedllor{AOH SUI{86Ed ShrEOcSST FhelI DOAM o3 ANNG G, the ! oor
surface in case such an elenent 1s to contact t B urface a an EXCESS
pressure. Ysmmgolhersed cbbenpéshthatyl 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
Lerrazzo 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-
0 562 918, the pad disclosed therein is suitable for

treatment of marble floor surfaces, and only in

combination with crystallization chemicals, which means



15 debris, such as grains of sand, small stones or netal may get stuck in
or near the elenents and cause scratching of the floor surface. Finally,
this type of tools require special machinery capabl e of applying a higher
pressure to the contact surface between the tool and the floor 20 surface.
W)03/ 075734 di scl oses a di sc-shaped device for cleaning purposes,
conprising a nylon scouring naterial why ch is arranged on a rigid disc,

wher eby grinding el enents con ng j ndustrial dianonds are placed in 25
recesses in gﬁ@ 55??&@e§§0 nge 1A thes RRRERNSER b tH A% devi ce

di scl osed |eoM@Q§hQZ§34 gglth@berHQOg%l@pt elimnate the risk of debris
getting stuck in or near the g rlndlng el emrents. Yet another disadvantage is
r

that this tool @h@oﬁéﬂe*naﬁa Bhér éPer E1%oie ﬁﬁ%WREHHPWmdﬁﬁqug 30 and nore
difficult agg g{gg ? tgoggﬁugggt Iﬁ.ﬁ_o ni%;cbeétv}e%g%a qﬁ%eei%d%f or an

i nproved and sinpri met ho t ool orabal
surfacesh Prelésabbye bhewhmthoﬂeﬁhgupdrMQamMyﬂxmmGISEﬁe1nfhe g. by

per sons who, do nozagave speci ali.st training in flaqor surfaceég; garation,

“and the net ROBYEREBPE2FEVESRBEEIGILER B S ot It S

equi pment, g&n@. aBYEBi§BI pare@ehiaesyiat ¢nAl %%,rftabf‘e thlt"\heShﬁHJﬂq easy S
to manufacture, not too expensive and durable. Summary of t nventi on

It is an ob}écﬂlﬁbrpb@VEdelanthﬁppéded technlque whi ch mholly or partially

par i cul ar. it SRRSO EcPafioBs P BRES, SRR A 02at Do % War sur f ace

whi ch i1 nmousedasy tbeupEeaéchhbchcpy@tbd&iz&ﬁiﬁﬂﬁﬁﬁﬁﬁﬁt4Msbaﬂkﬁr result
than the prior_ art nethods. Eartlcular is an object to provide a

met hod t hat ®£§hed desenppeds 6?‘ Bré8 Oséégtﬁ’lét GREUHL 1ot gt ke tan fEaces
An addi ti OnﬁitPPfféétiéntﬂeEBB&' dgsaqmitied Ofv 5%1 @@; ;fe@
0SS sSur es,

ot herw se mai ntaining hard, snoo6t h ™ and preferab
particul ar $taon sasiateB¢GMﬂnd dnrebiifinyt ed @rnwadU&edmuﬁxifﬂnl§urface-

20 i nprovi r ¢leaning che i,aventi,on i s based on the idea that
abrasi ve pé@?gg?ésl?nn?ﬁes?bghﬁgF éPﬁngﬁ&qﬁaFﬁl NS IR RL 551 i shi ng

ef fect 18hi chihGevast i NveUPEEi QEet Bt Bakcaghi %‘t@@t%\l\M:LtthtﬂﬁlsQ:}@M asi ve
particles used in the 25 exanples shown in e.g. EP-B-0 562 919, and that

this poli shFddsefieeludingoasigeri shigh BEecltoningRaE i ewd Giom
CrystalIIZaékQQESQEfﬁcgﬁé ffgogtQSEfggéf%%efbgﬂ{QXEQﬂuble 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 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 polishing



agents. The invention is defined by the appended i ndependent 30
clains. Enbodinents are set forth in the dependent clains and in the
foll ow ng description and draw ngs. According to a first aspect,
there is provided a nethod for maintaining a hard, snooth surface, the sur-
7 face conprising a material selected froma group consisting of wood,
polymer material, |acquer and |linoleum {the nmethod conprising treatnent of
the surface with a flexible pad, in the presence of abrasive particles,
bonded 5 tovehk pade Sang comsaatingur Harelparaveerd tdmp Iiack tieh tde Haed
surface. Th ashye ti . ri_s j articles. .The treatnent
is perforne h%?‘f‘%%lé Sgggcg%‘?’?sl%%g@%ar? p?geﬁa,qﬂ‘]lio%fqt &a%%ég%i%%si onal

non- woven wehvafohinbartsinlgEhe radnbkintaticortief vaoifi exivhi omasht@anth di anond
particles provides_ conpensation for unevenness in the surface, and

di stri but esPEfR&1FPE8%ure applied to the pad evenly. Also, this conbination,

through g he flexirhi kst x18b kKRewPRdo ¢S ablgbradicessddit rdsk of the
di amonds 15 scratching the surface. Usi ng dianond particles as
abrasi ve pafeheresewhenfpekri biyi wgimar d ok stampsirsiase sy prrolimesonan ef f ect

equal to or et th f vent i onal _.abr.asive rticles, bath in wet
and dry COHBIB?};L%)ﬁFSLP I%TS}z‘a{raﬁitgu %(r&% f?r‘lt:reomusrlle po]%sfg‘cdiraen%aifhsméheacgl‘@st he

sur f ace- i npabviaBgvagparttielbe,alqla.skEdmdrie et el lidd naime i siscthandl i ng.
The treatneni naé be Eerforned substantjally in the absence of Iiquid on
the contact ®$GPFREE, arcefigRddy SONIESET O i3 YRR Iohdithdng drlatket he

presence) of WAl EeHo2RoONHEDE €RBE 3gt 154 acgﬁ;cdmp%néawrfaﬁtmféwa 4dQs. In
particular, the treatnment may be performed in the presence of water and a
cl eani ng ageént tha fheoteonvhichsmafyadead Her elneveakited tmeonin hethe
excellently wth the_.daily maintenance/cleaning operations. .30l n one
enbodi ment , FL RS aBRAERGE" pRFL Ol SSIATSHORAGT Y HDDRE By e ohf a
secondary bikigd€aceHeACEasBOsakhaginyes dired ti he addpthohaihd raatéd@et he
floor. Specifically, the abrasive particles may be bonded to the 8 pad

only in thedVi 8RnPE§esf PRESEYAFact! SFusmatderTHpemdvariimjeous, since
e, S ReBR ChERMPAFRSELIER (i A S AELDS AL WG ISRlY.
be 5 seen aget whmBtk.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 flocor
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 1s 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,



The treatnment may be performed using a pad having dianond particles of an
average dianeter of 0,1 to 30 pm preferably between 0,1 and 15 pm and nost
preferably between 2 and 15 pm 10The treatnment may be perfornmed using a
pad havi ng di anond particles conprising at |east one of natural dianond
particles, industrial dianond particles and coated di anond particles. The
pad may have a density of |ess than 40 kgmlnB8, 15 preferably 20-35 kg/ nB.

Thus, the padecopnpsy sesrsofiel @hbVEbynbar i nto which
dust, debri sxﬁgd lpartl cles may mgr aztléégdﬁg}f%ggpﬁag eéfgngﬁ?m?ﬁﬁ‘s ingust is

to a large e Ot ?@x9¥%P@ﬁ@tp@@ ranﬁethehmatbeunghdu§arbguted in the

area where thesdyeaty®iy 4Sn@0, ace, elimpating the need for
addi ti onal dust col I ecting GQUIan ?ﬂ %ioor %rg?FbRFn@qHéBW?§ttoenggrate

into the pad, qqﬂi&hkﬂ@f&ﬂthﬂﬂ&ﬂ;ﬂ&t@)Cﬂléaﬁ §Héfgg§lgssﬁggygep %h har d,
smoot h sugf agg, J¥%C Jgémw surface. 25The pad, while in contac “#'th the
har d surface may be caused PR SRR PRI YO RS dwalhbed 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 30In one
enbodi nent , é%ﬁﬁgﬁhiéﬂblﬁﬁyjﬁbﬁﬁﬂﬂggla pol ymer material, such as pol yvinyl
and the treatnent rpay sbepeifar using .a, pad havi ng di anond particles of
an 9 average di anet er ?]bg)aggﬁqﬁ’f’éﬁﬁ‘%gﬁﬂn¥ﬂﬁf?ﬂﬂﬁ Rﬁ%ﬁ@#qmﬁy bet ween

3 and 12 pm Whﬁcénubltvérlyemroqhamtal1t3}n%lsmlrfifr?e&ee G ems nglg m and
t he treaf né Harng b%gg |n%g§ pad 5 having di anond particle

aver age di anet i a5 pRn Pasferablar bettweien & and 12 pm
and nost prebbrabtytbepweendd ancednRE Jf &l AN0) her, gnpodi ment the

treatment is performed
1S 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
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 ides 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 €.g. EP-B-0 562 919, and that this
pelishing 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-



using a pad having dianond particles of an average 10 di aneter of between
0,1 and 15 pm preferably between 3 and 12 pm and nost preferably between 3
and 6 pm The hard, snooth surface may have a hardness | ess than about 3
nohs, preferably | ess than about 2 nohs and nost preferably | ess than about
1 noh. 15The treatnent may be perfornmed in the absence of an effective
anmount of surface-inproving agents on the contact surface. The term
"surface-inproving agents" is understood to include substances that are

th the surface to, render

added when greating fhe. 20 surf.ace. It erac i

t he surfaceéar%e?ec%rﬁ%%lssyl.n ae@aatrﬁﬁleésfo?eég?ggée%%r BvPhgUBo&ht'§ehn be
menti oned, iwvexesf whdd, pEbymRs; nverer Bl antlasgukkasngr 0dH6l sumSoape
detergents and simlar products that are_added for cleaning purposes are

not consi d&¥IYS CIRFLHTNG pr AT ageht She surfacengitlrm Léekective
amount” s jnderst9od; As Al RN cd ek éﬁrég%géggﬁghl:?eé(}hb‘é}‘lﬁeﬁ

nmeasur abl e gl oss | nprovenent as conpared to t treatnent using a

| i qui d 2ontts rtilvgy pad st s ecdmpaalyi syr fgeat batwaeh. tB8Theddehidnichieon of an
effective gmount vary.,.in relation to_at at _interval ,the treatnent is
bei ng perngﬁ%% s#%?%%f‘f%ﬂeeﬁpﬁﬁﬁ*ﬁﬁ:??ngﬁig?,C?@BFlﬁespﬁaWQngccasion, a
mich hi gheparmitiesRyrie neetetri® a€hbeyeotmedOusungagephaproving ef fect,
than if the treatnent was perforned with an interval of one or a few days,
or even a WERIHHORMUMPIRyy IRfddy 1 ot BeeqdfimergieadppPy-wovene
respective Jype of s gl face-inproving agent chosen and 5 to the type of
surface that 1s beling treated. According to another aspect, there is

proviqb@ a met hGthd arommindtdian mef & harekilsheopad sandadbambhad surf ace
and aut oMUERVE ST LoIR T HESD SR ROrER | SO RGURRERTHERE o ENE surface
wth a 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
Lo 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



flexible pad, in the presence of abrasive particles, bonded to the pad, on
a contact surface between the pad and the hard surface. The abrasive
particles conprises dianond particles. The treatnment is perforned in the 15
absence of an effective anbunt of surface-inproving agents on the contact
surface, and the treatnent is perfornmed using a pad conprising an open,

| ofty, three dinensional non-woven web of fibers. Furthernore, there is
provided a method for treating 20 or mmi &t aining a hard surface conprising

a stone or SE@@E@ﬁlj(EiﬂMl@éi@iciﬁf]@ynﬁfhQHeCQB‘ﬁEggitn%_utrrf%%tGI’rE&h %f .t he

surface with flexible pad, in the presence of abrasive parti clles,lsbonded

to the pad, TAWALIRTALE: sTHPeR et het AbEASive padtandesherksedtsinf ace,
wherein the Rbradrasi Me B A i €l se. di d particles, and the
treatment is perforned iﬁﬁfhe a se%g%p%?éaﬁge ggg X ewéﬁguﬁgeo ard

crystal | i zat$ohfagrerdo ot hukbit hcangufaction and theeecrer® cdhapand” is
understogd tg.inc e ural dianmond as well as synthetic dianond, and

di anond go p%er%l?c%%ga b"gafgntgé'coat ed with any suitable coating, e.g. silver.
The term "ef f ect it ammsttirent nayesst 90frasmad aTDHAL 4t gﬁh EEVEH‘C“ ci ent
to achi eve a, neasurable gloss 11 inprovenent as conpared to The dame

treat ment uStIRPRY iRfFE SR Hhiaw averrgetdl aneberonfagent tat 3al |m,
Amount s knowid Qs 08, 18f figGhias, t,d-2 liters of crystal]ization agent
(conpri si ng\ﬁg:- 30 %b?/f wei ght 01(‘36'2L 253‘8&' ]fr%d%%sé% 18R fPEé%Sﬁl‘ t¥ate) per 50
n2 of fl oor bsiivfesre X @nda 14 ngt.e treat nent operation. Hence, anounts known
to be ective an ad-hoc basis range fromabout 0,4 g of nmagnesi um
hexaflﬁ%éosiIicaﬂgmbEF%ﬂfﬂﬁqﬁnm%XHQQHRQrﬁ?ﬁ%ﬂ%r?sﬁﬂgu@eﬁa@ryevéhgization
agent, e.g. ddlambhda paaitie1efs Lok sid So kilé)é{@xit Cofl [ EELLYS when used
repeatedly, €.g. in connection with déﬁ%y or wee I§n%a?§t%%§%53f Hence,
amount s knofir 30Nk barttdediese fimdusati mitadn aticenand apaeyithesbasis range from
about 0, 004.g.¢Ld ' fliugrosilicate per n2 floor surface. It 15
IS understogdatha?a?%g?gﬁgbgig ﬁﬁé%ypes of crystall- ization agents, e.g
zi nc hexaf | uor oshecptd, mhydhafeuer idenagitd 3T 1 i €hA¢1 £ ﬂ%thalues

gi ven q1 ve na% thgi ngﬁd to be gdjusted to apply to the respécti've type of
crystal zaPtShcAgENY éHasen k928The TRBADI hBei BRSO isdshla pad and

di amond partethesvRl1QVh degeCampansaly fs u ness . n,the surface, and
di stributes the pre$gure gpplied to Fﬁgﬂﬁgk'e9§ﬁ$€.ﬁﬁﬁ%%,d%?ﬁs Irbtfati on,
t hrough t he3RPeRpBFiFlgsomavhmigadtec dusiicker abley trasiuasnt hergisk of the

di anonds 254scfat ghipg_t surface. Usi ng di anond particles as

abr asi ve partlgfil “tég %ﬁe{ﬁ ggF?f%hFﬁ “Rir &Oé%t@&é‘eéﬂﬂfréc@%e Rav i xrtshen ef f ect

equal to orthanteeihfanisseibhteanyanihenalcabiasi e Hal ti gl as,.oth in wet
a

and dr¥Pconditions. In particular, the use of 30 di anonds en es the

cryst afPi zat3 o AgRh#Ce0 BLiBBBREIREd thehaeely foln rmduitt nendl sddrandl i ng.
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



The treatnment may be performed substantially in the absence of |iquid 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 treatnent may be perfornmed in the presence of water and
a cl eaning agent on the contact 5 surface, thereby making it conbine
excellently with the daily maintenance/cl 2ani ng operations. In one

embodi ment, the ralyeasd Endtdt | 8% @f S PN e pad by nmeans of a
secondary bi nder. Hence, no abrasi ves&needd?ga%cg %%d%rg W‘gnm??gati ng the

floor. 10 Sp&fcfiegaaly heievashy asiaral pt tiime es may be bonded to the pad

only in the vicini f tact syrface. This is advantageous, since

the abrasive part i%{éﬂ&ﬁﬁ%?%ﬂ%oﬁnﬁé&pa%}ge o’?u’f’ﬁ%c‘?)a‘ﬂorf'%ﬁ%?e not in

contact withlimeleard and tsir fracatdenioti § Wditd rany &y{'&éign@&gd
es num

t herefore cap be 15 eenn[adz a waste. The abrasive particl ave an
average di amefer 9% 1™ PSE LRl a5 oferddblay S eti frdtandod5 pm and

nost pref er abeywbehween @qand m, P r.asi article y conprise
at least one of 20 natural di amq)jnd ?greﬁéc az:gffdneg}-‘gﬁoerl?a W%nﬁd}“ﬁa‘gg@cl es
and coated dMaFbnBrpactiadllesbetween Bharnd éatment nay be perforned using a

pad havi ng di anond parti of an,average diameter of 0,1 to 30 pm
preferably bet megno?fka%hgigeﬁmeglﬁ’ad Co e s A man th sk sugeaic Boameld 15

pm In one embddgnmenpadt havpagd thalohs paed iGaMY iﬁsﬁfﬁ%% lofty, three
di ms\nsig1 I aon-woven b of fibers. Such webs are avail abl e ? a
relativ ’]{j‘ | WBGEETaRd PRtween 0,1 and 15 um, preferably between 3

and 12 pm 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 Lo render the
surface more glossy. As examples of surface-improving
agents can be mentioned, waxes, oils, resins, varnish and
similar products. Soap, detergents and similér products
that are added for cleaning purposes are not considered

25 “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
liguid 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. g single

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



standard sized adapted for the existing surfacing 30 machi nes. The
pad may have a density of |less than 40 kg/ n8, preferably 20-35 kg/ n8. Thus,
the pad conprises a relatively |large anmount of voids, into which dust,
debris 13 and particles nay mgrate during the treatnment. Thus, dust is to
a large extent contained in the pad rather than being distributed in the
area where the treatnent is taking placeg elimnating the need for

addi tional dusi.feCPhbeStER ] n | s@, | lowi ng debris to migrate
into the pad, t%(gerlﬁylz f%r gcrgg?%%gﬁgh&?ét %g 1s:t}f}rgf ggéaa;@ FElES. The
met hod i s peetfeuked|yithi éabletéovalisefonna blkoar fewr bage., Therdwethod is

particularly a i cable_where the surface |s a stone or stone-like materi al
havi ng a ha%d%%%%'dfh%b%ﬂ?uggnﬂﬁyoPeﬁBrE? b?e?gﬁHEF?dGI? RBR L YEtahpl es of

such Surfacﬁﬁear@sﬁ@@ﬁiﬁéetypér6§ZEQrfgEénEhﬁr@bﬁngléggﬁtp%%oégy!éﬁd'1
contact with the hard surface, may be caused to rotaté at a rotational

speed of 50-30%r rbyke pPEf BrabRgeothaboissbeipgnitreated.The treat ment may
be performed on g, sypsiantial I i's h.as dail.y, weekly or
nont hl y. 20FurthernDre,ﬁgh%?eé¥g£gggv$éggég'tSggggo%stPégfﬂﬁﬁdaahard
surface, theetload Donpnisntgimififeai bhedpadmbavhnguaiiaget i ¢@et r eat nent

surface prqgggé%qg abr asj ve articles_binde to the pad. The pad presents a
first portion WHeT eT A Rat o 2%r AsTOECphti Pe8ChPd Srefedt 9XRUP first 25

concent r at i@ B Ry SeE0IhanEbhoN B24b80aAdSEGRBROLEGLCL SARGENGSAL T on of
sai d abrasive particles, said abrasive particles conprising diarfond
parti cl8s. method |¢prepel shgdi eatnenheo§etbadspofarenwishsabst antial |y

free from di gy jcles. i he abrasive.particles.present in the
parts of tgﬁe pa teﬁg%é%'r eie{ﬁo‘fﬁ;?%‘g%%}é%? %Ptﬁ Fﬁglﬁsr BaLEAFAES do not
ful fill anypdndest iton,tipadsadiccon di ngohbatbi sudisebopetaecanthe papufact ured

at a lo“eréﬁﬁnthe:ﬁgég“%gééggéﬂl%ﬁg ggréggvgagagL;gaggtggmor_reduces the
. prises
diamond particles. The treatment is performed in the
15 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 coating, e.g.
silver.
The term “effective amount” is understood as an

amount that is sufficient to achieve a measurable gloss



harnful effects that dianond abrasive particles could otherwi se have on the
hard surface. Hence, the tool nay be used for any hard surface, such as
surfaces of wood, 5 lam nate, marble, granite, concrete, terrazzo, etc.
However,.the tool is particularly effective for hard stone or stone-Ilike
surfaces, such as granite, concrete, terrazzo, etc. In one enbodi nent, the
pad consists of a disc-shaped 10 body haying a thickness and a first
surface, wherein said abrasive Earticle are present on said first surface

and down totHPHBBEENRCPFofTts SPEPRERSL tOuM S §MEhitERAFBITH NS ITKE S t han sai d

thi ckness, sughibhabnsaidihi’ b PLIAN 11i$ a3l o$2iad ehit! g.tt syryf ace and said
second portion is at a 15 second surface, opposite said first surface. By

| eavi ng t heABeRrBARE Bﬂpﬁacéofbéeefﬁ@ﬁﬁaﬁﬁa§¢¢ea@@M@rﬂaﬁ dridegisndel , the
at t achnment o carr I te
e LPEAPSE, 50 JEARED ARK, SO, BTG DAL L

facilitated e pa con5|sts Yof" 20 shaped
body hawi ngeagt hinegnessuantdeaafinstrosttfiaaee)wpeteiso &ﬁldfabﬁé%kve
particles ar esent over .less than the entire first surface, such that

said first ﬁﬂﬁgégﬁo 8T p8r FBHLCaF LSt ERte APEIRELER @ﬁﬂ?QHtﬁﬂoQﬁt%ald

first surfaggowdhis BeCERdegEROdi BRNLNS @@th&:%%%ﬁ' Qfa@%% td o AfpfAUst and
debris into the pad. I n one enbodi nent, the pad nprises an open

| of ty, thre%rﬁlﬁeﬁﬁlEﬁﬁﬂeﬁenmmbeeﬂfﬁebrOSRdu@étﬁgp&rphﬁrﬁ&oby of fibers,

whi ch are h to th f. mutual_.contact. 30The
abrasi ve pgg%?% gs n%gagbegbngeég%gat EYPiSA?%ZS 1Phe 2958 oy S Sedndary
bi nder 10Hengerathe bﬁnﬂtm900isthesbiEﬁb&nototbé pEd ed@eeNQthd By Way
need to be 15 ne tively affected by the fact that the abrasive particles
are only preeeet gleheecantéBtC@GPF&E%°HA§1ﬁ8nﬂﬁF%WtPﬁg weRddpl es, the

secondary hidicet ofBcbe AEHEE! ednbLATLAHLAHPEOBS! Sid.aly Phepiol resin. 5

mel am ne resin, urea resin and epoxy resin. In one enbo Tent

secondary'tmﬁmm#em@mne anpaurayrui grobadiist reogedfapiretadoluavin@ o maxi mum

di amet er of magnesium hexafluorosilicate per m® floor surface. It

15 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.

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 when
polishing hard stone surfaces provides an effect equaflto
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



which is smaller than an average | ength between two points of nutual
contact of a fiber. Thus, the fibers are 10 not entirely coated by the

bi nder resin, facilitating further the mgration of dust and debris into
the pad. The abrasive particles nmay conprise dianond particles having an
average dianmeter of 0,1 to 30 pm preferably between 0,1 and 15 pm and nost
preferably 15 between 5 and 15 pm The pad may further conprise

second abrasi yebpeshi £hesyS8lectedt .group_consi sting of graphite, tin
oxi de, silicon carbide and al gm’ nucriniég%gf Ef}gegﬁagﬂlespﬁle SCEhIAF pedvAded
in the shape @ Bheocenteotasudfscehaiiag dudiageiee behween 3@ ang, 100 cm

and an unconpigs LC s, between 1 and 5 cm Furthernore, there
is provi dedrrzlils m?;ﬁ%udi$%? k‘?r%%u LR UPFRG raaﬁalaefﬁ?rtfﬁ’é‘&?ﬁngna?hérd surf ace.
The met hod capmpzsasmese @fwédéﬂga@dpédcléélﬂiﬁ%pégéﬂg,Ogntﬁef LESk ,34r- 25
face of the psad a mxture of a binder and abraSive particles i'ncludi ng
di anond, Zuch THEACYai PP IReHRS bt feemeimer ekoal hhetdynwsahdtabr asi ve

particles areiireseidtbemaidd L1l t ion. and a second portion, having
a second, |ower concentration of s%?%?gbé%#é\igl%sparti cles. In one

enbodi ment, the sddomheemiiahinensubstanbaidivd reerfiomsakdeaphagiye

particles. T Y articles be provided to the first surface by

sprayi ng, rolnﬁ ﬁcg{eg?aéfﬁi r%?ansléng‘ri‘%/e&fe?fg%@ﬂbt'?b?@%?- t Rengeawinngs

Figs la-1b shbwasipad ageal diddpd adudd r@&e&f@[%é%-tégi g5,2a-2b show a
a-3b show en

pad acccdxmli ng_to.a.second enbodi nent. Figs 3 ar gearphot ogr aphs
of a pad accOFFTd G itlYe fhesalrafiist amnte clwd onay dne bbheedt he bhader

and abraSivepQ@rthbe%nh%ﬁ%t%%ﬁlﬁﬁgvié¥ithe 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 0,1 to 30 pm, preferably between 0,1 and 15 um and
most preferably between 10 and 15 .

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 Hr and most preferably

25 Dbetween 5 and 15 pm.

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/m?,

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

relatively large amount of voids, into which dust, debris



10Fi g. 4a-4b show a diagram of a pad according to the first enbodi mrent, and
an enl argenent of a portion of the pad. Fig. 5is a sectional view of a

fl oor surfacing machi ne on which a pad according to the disclosure is
15 nmounted. Description of enbodi nents The description wll first
focus on a tool suitable for use in the nethod for maintenance of hard
surfaces, 20 subsequently on the nethod figr manufacturing the tool, and

finally on thesg @fi ke Q) f; ' of .a hard surface.
Referring to Fig%%lethere ?i §%%ﬁﬂﬁgq%§aﬁgfﬁgﬁgﬁue%%?ﬁﬁ%ﬂl &fr, lofty
t hree di nensidewdl isorowaydmrweh eoft 28 fddverasirizd Arf it1sd Sad fasen®f the pad

1 has a porti P resenting,abrasi.ve particles bonded to the web by neans
of a secondalrt?/lggi ki? grn,% ?‘.lgj:rgbﬁgﬁgirmhi&en&rfsa AR tﬂlﬁp‘b%%at%f@ﬁrb‘bnés
fibers to theakthg Phecpadeliis neitig dhe Meshler 3QREfEFSAN0 4osEi 9. 1 b,

a Cross ction alon% the line SI-S2 in Fig. lais shown. As is indicated
in Fig. I'b, CRELEEEENENnCERIBFERENt PA§OrhbYaBldewiapatabicl 2 d suipyeseat at
the first suphaserAeaRddt OrfcdeR [ is .17 | than the thickness
T of the pad 1. ange? af the se%%h oSur %%§ﬁ§¥%%f§?&§9aﬁﬂﬁ 4%h 2, which
i s substanti@kHypcedee fromthe abrasive particles and the secondary binder.

When referring toT"Eo%tgggé". it is.to_be_understood as a portions of the
macrostructure of Phe B ARdPAGE 168 EF N SHE takd § d@n iusgalor ider s.

Referring tofEkogs 2araade’b, there is shown a simlar pad 1, the difference
bei ng tq_t there is a 10 portion P2' also at the first surface A which
portioniP2' is subReametBpdyisrparticmiekeé vabpradivebiar tihelres tand the

secondary bi : n ipents, the abrasivye particles are
pr esent throﬁgﬁgi%eth% éeﬁgﬁégr§gggg g?,aéﬁﬁ PRESFE 3r¥a 5% & bonded to
each other byaradpesseoy dboderSamdhobrbpiobei ngregktakandeds pwon, A
description of th reparation of a pad 1 according to the enbodi nent

di scussed wi ¥P$%f%$é% S FFYELRGe AN PhCRRCECREW B&rgiavar., 20anite
starting matgrdal, circular, disc shaped

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.



dit/Mcrotron0 Tan Fl oor Polishing Pad having a dianmeter of 20 inches (51
cm), a thickness of 28 nmand a weight of 157 grans was used. Such pads are
available fromdit/Mcrotron, Wens, GA, USA The starting density of 25
the pad was thereby 27 kg/nB. Fig. 3a is a m croscope photograph show ng
the pad prior to application of the polyner resin/abrasive particles. From
Fig. 3a, it can be seen that the fibers gonstituting the pad are held

toget her at their ppei ghs, %06, tuyal_.contact by a 30 primary polymer

resin. The pad is flexible én&trq}ésol iR p(frfﬁ Topiaies pot yesdwreanchay! on
fibers. hagriedp géfieus spahyre idiready I’E'B(gé,gﬁ,élvaéa £Pal ed clgnsi sting
of 200 g PA %S%% w§2-6§ Qhenol resin (availa- 18 ble rcwn%%ﬁ%? qp AB,
Perstorp, Swe en;ll, 760§ V6 °F- kBsohagichanw fqeaaitieante, frtam A Drha @
Cronhol m AB, bBr ased, £ovedaR) hand 20,9l LANDS LI600F 4-8 pm di anond
particl essf(aiai |.abl e from ?ands Super Sbr dsives. SURRENorE weeds USA) |
Just befote apPf-reher of2sblenegmiaxtites, dBhcgeafe,65%r-d-0ld1eng sul fonic acid
(PTS) was addededsra. paLd .;The_resin nixture was sprayed onto a first
one A of the surfaces o% tgﬁgip%gi gﬁirﬁdcb‘al&,rlé’sierfgfe&tﬂvﬁwmdha;mb

conpressed affoRpray guonénbi kal burwsedst o5 ,Shr ayl aint). The pad
with the uncyéleg 7[e§i n thereafter wei ghed f% gran%gaégf):%éqﬁé’)ﬁtqrﬁtevhe pad
was placed in a F5t°4ai Ftoven at approxi mately 120C for approxi mately 20

m nutes. The pad hasornWerRsSSHEL, L he pear,ance that can be seen from Fig.
3b, whi EB iit?a ni croscope phot ogr abh‘.:ﬁ€58%d088f1§§s P 8fopl isctshepedne
ti

resin/p WhiBaing a1 ethbrleesal ang sachrbibenr Fakso he
t rfBLE0 PARLEIN SBRS (he

fibers' poi dis-Lf; yait contact. The droplets are so distri
fibers to which tlhey %@etlac et €0 ArREABENenPir 8p§dcfiesbdsuAfaoee aakear

illustratiofadn tthi & ideftauntkdrd 20i &1 g5, 4a- ich sho ad as
descri bed a Qe wi.th reference to Figs Ig-é‘lélb,églz;ﬁ%@%h %ﬁf‘éﬁlg‘gﬁgﬁg o6Ff a
portion of that plddT Bdd Ahickirewi rsechpteas 24ief thiradepbpaibhche

m xture are aat saghed it iher n.order to evaluate the performance of
the pad i@t @%f@ Sﬁnd sal secong 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 2 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
thén 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



25 produced as described above, conparative tests were carried out in order
to evaluate two different 20 inch (51 cm pads, prepared as descri bed
above: a first one, referred to as "yellow', having 7-12 pmsilver coated
di anond particles, and a second one, referred to as 30 "green”, having 3-6
pm normal di anond particles. As a reference, two different commercially
avai |l abl e pads were used: a 20 inch (51 %p) 31vP" 5200 Brown Stone Renew
Pad 19 and a 20 inch (51 cm 3Mm 4000 a?ey St one Polish Pad were used,
bot h avai | abte@arigialamaidectssuby e dct that tie aksasivere nade on two

different sywiagelPese @é@%&éﬁ{ hle g@rggrga%%@{wge%fgagg! mar den area

out side 5 NOrrkoping, Swe concrete. was carried out
on a surface of & somontLifitisiongxanpders & tleamrondamst dinder MR2H0KG

floor surfagin chin avai |l abl e from Coor, & Kl eever, S.A.,. Barcelona,
Spai n) havi %& %eg%rﬁleé{eéfroﬂ & PicAtke cé’d%?p’tsetdlq%rofégé‘?'?f?%gr%s%@' 10 i nch
floor pasl anglzetiall M@sdh,akows X iPEand hdestrddigl uded polishing the

surface for about 1 m nute/nP. The surface gl oss was neasured at several
spots on the aredMh@FGr eMRRGiARNE: ddeh sgcondasit Rigidrr of Sarsed / Cenma | G

310 d osschggkegrq TR lye 4 : qg 2 GoNst e the
aver age val %e fgr %Xgr?gfla?%gt\iﬁi%h dﬁbﬁ;ﬁéﬁ%ﬁ}ﬁ% : en‘i&b‘%&'o%éefs rat ed
50- 75. Sati whiishr atsedn30-145. tRalbbech effeartgd slarajtad ROcwden HHwd sheen i s

rated 5-15. Each surfac s tested both dry and ysing water. as 20 a
| ubri cant. RIAPESoRAl W% e 5 6‘%@1‘3& Eiksd Tvas! 1%t dd'Sist Hee eporre

Rosa/ K- cr ystakhiczee 1¢avaiatall @y rom Eoolack Klaemer S i8afcgdona,
Spain) as lubricant, i.e. the crystallization chem cal nmentioned’ in EP-B-0

562 919 as EBAPPESi hiemidaEsitdmrhefafdusduraas] |dedaties disntor ytal pad 25 i zation
T witn LSRR AR, R L e Lt s vt

Tabl e 1: Teptstpeiter hediwigt Anwatverraas |dibkmaant oh B0 Ko ¥y den, nar bl e Pad
Brown G ay gig%grably 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 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 is
substantially free from said abrasive particles. The

abrasive particles may be provided to the first surface

by spraying, rolling or dipping.



It I qui 20 'Final gl o0ss117135130
tial gloss 17 17 10 Liquid Water \Water Water
#gble 2:gTests performed wi thout |ubricant on Kol marden marbl e Pad Brown

Gray Geen Initial gloss 20 25 28 Liquid No No
i6

Brief description of the drawings

Figs la-1b show a pad according to a first
embodiment.

5 Figs 2a-2b show a pad according to a second
embodiment.

Figs 3a-3b show enlarged photographs of a pad
according to the present disclosure, before and after the
binder and abrasive particles have been applied.

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. 1la, 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
§1-52 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



No Final gloss 25 30 50 and 2, it can be
concluded that on 5 marble, which is a relatively soft stone having a

har dness of about 3-5 noh, and using water as a |ubricant, the 3Mm pad
combi nation (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 condition the green pad achieved a

remar kabl e i nprovenent, reaching the sem gl oss range. Tabl e 3: Tests
per for med WERASWANER 8o GBACkaRSsoR efacheomachtle Hent®r ovin Gray Yel | ow

Geen Initiakcghassud®ae? 24 tark quid %ﬁh%ﬁon P2, which is

substantially free from the abrasive particles and the
secondary binder.

5 When referring to “portions”, it is to be understood
as a portions of the macrostructure of the pad 1 and not
portions of the individual fibers.

Referring to Figs 2a and 2b, there is shown a
similar pad 1, the difference being that there is a

10 portion P2’ also at the first 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 lb 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 ecm), 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-
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gloss 29 29 35 46 21 Table 4: Tests perforned

gloss 29 34 30 48 Liquid
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ble from Perstorp AB, Perstorp, Sweden), 100 g of T-ROD®

ethanol (available from Alfort & Cronholm AR, Bromma,
Sweden) and 20 g of LANDS LS600F 4-8 pm diamond particles
{available from Lands Superabrasives, Co., New York, Ny,
USA). Just before application of the mixture, 60 g of 65%
p-toluene sulfonic acid (PTS) was added as a hardener.

The resin mixture was sprayed onto a first one A of
the surfaces of the polishing pad, using a standard-type
compressed air spray gun (normally used for spraying
paint). The pad with the uncqred resin thereafter weighed
173 grams. Subsequently, the pad was placed in a hot air
oven at approximately 120°C for approximately 20 minutes.

The pad has now assumed the appearance that can be
seen from Fig. 3b, which is a microscope photograph.
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 sao distfibuted that
the fibers to which they are adhered are not entirely
covered. A more clear illustration of this is found in
Figs 4a-4b, which show a pad as described above with
reference to Figs la-1b, and én 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
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
“green”, having 3-6 um normal diamond particles. As a
reference, two different commercially available pads were

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



No No No No Final gloss 34 35 48 58 From Tables 3 and 4, it is noted that

I n wet conditions and on 1(40 concrete, having a hardness of 5 about 6-7
noh, the conbination of brown and gray pads did not provide any neasurabl e
i nprovenent at all, whereas the conbination of yellow and green pads
provided a distinct inprovenent. In dry conditions, a small inprovenent was
noted for the surface treated with the gagrbi- 10 nation of brown and gray

o) nat i on Bt YoAGWEE Groatpatt: 1006 Gadt 4 TeafEShebFar teacwi -
Coor Rosa/ Kukedt,y Hodt iaaeri 1ad ldbrddganim orsd( 49 eonanel epdRd G ay G een
Initial gloss 41 T?I?ISE IT:ieC:Isl{:isd w\e/al\éce- I?niarrljlfe \él\r/mc-t%onkdifferent surface types: '
Kolmarden marble (marble from the Kolmdrden area outside
5 Norrkoéping, Sweden} and K40 concrete. Each test was
carried out on a surface of about 1 mz, using a Coor &
Kleever Crystallizer 1250KG floor surfacing machine
(available from Coor & Kleever, S.A., Barcelona, Spain)
having a single carrier plate adapted for receiving a 20
10 inch floor pad and rotating at about 175 rpm. The test
included polishing the surface for about 1 minute/m?. The
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 concreté 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

Ligquid Water Water Water




Final gloss 45 51 15Fromtable 5, it is noted that sone effect is
achi evable with a gray pad using Coor Rosa/K-2 crystallizer as lubricant on
1(40 concrete, and that a sonmewhat better effect is achievable with the

green pad using Coor Rosa/K-2 crystallizer as lubricant. 20AIl in all, it
is concluded that the pad according to the present disclosure provides a
noti ceabl e inprovenent as conpared with €fe prior art. The inprovenent is
particul arl fh@ﬁﬂceébsé durfiltig dry cadrsfit1 ons drah on congrete. 22 Fig. 5
is a sectionat—view-ef—a-fHeer—surfading machide 20 OHAQEiCh a pad 1

according to the present disclosure is nmounted so as to define a contact
surface 9 with theabaed2suréacs [ e l.e is a floor 5
surface. The_pad.1l is nounted onﬁgrggkggﬁ Q%%?aﬁgbﬁgggaF er N ate 4, which
is typically Pé@?ﬁﬁﬁﬂe@thlBearlngs and thus rotatable relative to a
machi ne bodyp5g4 om wiictr @ ot -s—ar+gnged—Iln-this enbodi ment,

the machinelhas a handl e 7, g i's tr§§a§daptecG;8F“belnq 10

hel d/ pushed @uitédlbglasmalkong operdbgr. IT igogecognizgd that in other
enbOdinEntnghe~¥L99FmSHLL%QInn machilne 20 may be e.g. ajridable vehicle
fitted with|a %%t er pl at ¢N2 that i §Nadapt ed 18 receiving the pad 1. The
pad 1 and neFhegh dgpgLibedggove can trsee fo% 15—everyday

cl eani ng/ matnt enance of poli shed hard~surfaces~”such as $tone, concrete or
terrazzo floor SLﬁ‘lfcametsahﬂsasngl aanld 0®f SUr&ak B8 BBRAL{18.8 gﬂa@s
scrubberédrxgr ation, machine, e.g. the Nilfisk CR130 S|ngle di sc
fl oor |ntendﬁ) Hos Y 1DW Shebvely hfght 26tepeelipviegga the Nil fi sk
510B or 545; hearcmggg dyerg 1 | f 20, , BHS5120 8HS7014, all
of which are avail abl e f#gﬁfﬁh?f$s gﬁdv%n%eégigécﬁﬁg?ﬁla%w@dgﬁ bripe

t r eat ment cﬁcqqiafqhﬂm3Mﬂuﬁ%ﬁmﬁombiW¢m£@mIybp@mﬁoaﬁadgbgyg F§b09d&hg pad,

when i n contact surfac to rotate 1n a plane parallel
with the flégﬁ'gﬁ?;gce %$5blc ??ﬂeﬁiéﬁﬁﬂg%p%%ﬁg Bhe graw 80dr phet o 3000
rpm Hoveverdr damiadar deifghated olaticata BpRRdS, LR AOLngXRLYyged. AS i

cl ear f{8n1the abo a first enbodi nent of
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



30 the pad according to the present disclosure conprises an open, |ofty,
three di nensi onal non-woven web, including a plurality of fibers, which are
adhered to each other at their points of nutual contact by neans of a
primary 23 binder, and in which abrasive particles are mxed wth a
secondary binder and applied only to a first surface of the pad, such that
the pad is only partially inpregnated by Zie binder/particle m xture.

Al ternatively, or Jig.i , i bers. e |t -bonded each

ot her . In a%g?gﬂcf 'e?b%’d\%%epn%%?grﬁ% ‘g%g?g%]?n%uen%b%?? cPé %18% ure is
only appliedaangattes of said first surface. This can be achi eved by

- maski ng t hose-—parts—ef—the %g sur-faceto—whichthe Dl particle m xture
shoul d not bgkggplied. FAR ¢ hi fEE3%bodi nEAEl1We pHeFeeNentifel y

i mpr egnat ed Wit e pIJIET[PGriicle mXrure, e[gy DY USTggSuchstleeze
rollers as gre described infEP-B-0 562 15 919. |n a variant of this
enbodi nent , |[&iwligtively th|¥oinpregngdied woven{¥s non-woMem pad is
attached t o jathizcker—ecartripi—pat—+n—prderto—pfovi-de-the flexibility.
Accor di ng t FIAALa 0%t t h| 22 embodi nEMt, a subki@ntially] 8

two- di mensi onal We¥eh Tapl@y VR ED 15 & [RGhed @ &Y G4 CRer carrier
pad. In a fourth enbodiment, a three dimensionally woVen or knitted
pad may be u$eddiffenshpnchenhikidfbrdqnarset e e xing ea i Bangpesedods

descri bedgab Ip_& tifhth jqent.,. ihe rasive particles are 25

pr esent i t%é%ﬁgtgr?a%kb' Jﬁgpg%§&%F$Ef Tre %ﬁ?%ﬁréﬁ?v%?aYhBaﬁﬁdéﬁg a
non-woven fi bet padvddestaayt inedd g Ide s bederadoy eat Wil h, tiige dbagond
particles included in the fiber material. In a second alternative, the pad

is a pol-fre FOMEAREFP Wtth RHe A AR ERET RIS PHeYidRd #n 30 the

foamed pol ymes se8heri aknp o cetickt heradi dmng; « £ igs pag éxﬁafl pg&.éPB(ref-oam
pad, to a surface of which a binder/particle mxture is applie S

descri bed ab®¢gt was Tdesk deanttidi suifare tseaord |witih eché ocombiuse of
henol rgsin .her _ex | es of, suitable resins are nel am ne, urea, epox

gnd pol yf(;@st epargéglgng.% E%r%twﬁ’elﬁr?gr ST P4 dfT T TS DL ectBRTPY B gnny
har dener sui mehtewher nohed ¥pe ahd esintaed etttk iSP the | SoP9SRLPL 8 NOL

to include th% har dener, e.g. by allow ng
of yellow and green pads.

i’

Table 5: Tests performed with Coor Rosa/K-2

crystallizer as lubricant on K40 concrete

Pad Gray Green
Initial gloss {41 35
Liguid VMC-Pink {VMC-Pink
Final gloss 45 51
i5 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.



the pad to cure at a higher tenperature and/or for a |longer period of tine.
Al so, the solvent (ethanol was used in the exanple) 10 is provided nerely
to reduce the viscosity of the mxture and thereby to facilitate spraying
thereof . Any suitable solvent nay be used, and the solvent nmay al so be

excl uded, provided that the nethod of application so allows. 15The abrasive
particles preferably include dianond. Howe¥er, floor treatnent pads may be
produced accor di ng}?ig) thei pra rﬁécﬂiﬂsn§§tv{@&t8fag)oy§og§| ggrgtﬁg%gtypes of
abrasive particle or _conbi nati ons thereof, as wel oSe“nmenti oned
in EP-B-0 562“@301*91“? e hatt i e azw%qillfeacega@edgdtarrbhd paelslealtes have
proven to proysie gaeek r I u t he d nd rticles
may be combined with ot h%%@%éﬁé%ygb?%%e&%ﬁ ?c‘?egon ace Pg%iage

under st ood t Hekth H‘é”ﬁq)dbﬁlld el e s e onelat 9h bi mdehi andxalpasi ve parhhghes as
descri bedsabq \(ﬁr benlo atéa][ched to a disc or gl ate having an arbitrary
connect or for eing conhedted 1o a AT P atedbivehe 50EREEPAg machi ne,

or that the padmsyr hddig ect I@hlqg{lrmt@bd,fcépl)t,hjaoéyﬁgggégglﬁachl ne by
means of a V%%crq e hook arrangerrent provi ded on the carrier plate, the
hooks of 30 ”Q\% G iRt atle hee baidive tHenzenachineabotignapce
tool may be egimesed; ¢f H{d;.%rp teh ¢ nd t he secondary

‘bi nder and the abrasive partic el\g! é[;os%?abﬂél{m%‘% t @Hﬁft?‘ﬁlﬂogfmﬁs}*és or
print ed 25 &ﬂ?@a@ami@\nedlh@gs ian fhamite o’:h, amd hies types daPsted nggyfggméer

trademar tiv dditionally, the pad nay be
provi de ldt{géllgheéjté thed %ﬁyrat a’ijégi sOR/%"r%t%-erF ne®l usi ng
appl i cant' s yelcloqwla@@ ghaen ipadshede s Reg, i’\ﬁ%{- &?o%her
referred to as "white", having 15-30 pm di anon partl T HeP i

cor r espondi n§2EH1NRe 2Pe MRy WDENE -gr-e@n rpai@khesmh:bﬂﬂb aibntvieed Asighrefer ence

311 510 d | 3M St.. Paul MN, USA, was
3sed (0 @a}:QlBI%r ?Hfat%gqut :gg(r%gl ﬁzéglstqa tﬁeélﬁ rc?é:rﬁl‘vs”ﬁgg“sh%vd?%dt%sted on

an oiled oak parqilbe padf acendGneshodakiees rabechadveorc was,dreasus ed, -
before %%g aftg£ 55$aggganlng/malntenance of polished hard surfaces,
such as stone, concrete or terrazzo floor surfaces using
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 burnisﬁer,.e.g.
the Nilfisk SDH5120, BHSS5120 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



[ [ [ d to above
spaced apart points using the gloss neter referred t ove,
&2e£;g§ ag average glgss val ue was cal cul ated after processing wth eachI 4
pad type. The results are shown in Table 6. Table 6: dry polishing of og 8
oak parquet Pad SME) red Wiite Yellow Geen Initial gloss 6.0 6.0 6.0 6.

Liquid No No No No Final gloss 20.2 17.0 3?.0 31.4

binder, and in which abrasive particles are mixed with a
secondary binder and applied only to a first surface of
the pad, such that the pad is only partially impregnated
by the binder/particle mixture. Alternatively, or

S5 additionally, the fibers may be melt-bonded to each
other.

In a second embodiment of the pad, binder/particle
mixture is only applied to parts of said first surface.
This can be achieved by masking those parts of the

10 surface to which the binder/particle mixture should not
be applied.

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

15 919. 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 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.



[ [ - froma silk matt
20From Table 6, it can be seen that a gloss inprove- nent _
surface (6.0) is achievable, in particular when using the yellow and white

. . : , ded a
ads, which both provide a very shiny surface. The white pad provi
Ehi ny surface, whgreas 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 secondzadditional test, the applicant’s

6 surface.
ads were tested fiofe Wate ROIH SHing Hf ol led opk utet 2
%oss val ues of the floor was measire l'ldtaenb ore and" Ja)?‘?‘g ?r%ré?rr’éﬁ?boﬁt five
spaced apart Ry¢inetls nesiing eyl @?SGam]EIGES‘ sefariesble aboves mhereby an

d 5 type.
aver age gl os wa | cul ated af processing with each pa
The rgsulgts g‘r\e{l%sliglv(\e/r‘i |%r¥ ébllé ﬁ'ﬂﬂt SAYSRYEHAGEHRhg of oiled oak

parquet Pad Wi t e P¥elthewnr@reen t@@%ﬂd@ﬂé@'msﬂ} 95 SPebedibPon any
5 hardener 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 temperature and/or for a
longer period of time.
Also, the solvent (ethanol was used in the example)

10 is provided merely to reduce the viscosity of the mixture
and thereby to facilitate spraying thereof. Any suitable
sclvent may be used, and the solvent may also be
excluded, provided that the method of application so
éllows.

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



6.8 Liquid Water Water Water No Final gloss 0.0 0.0 0.0 22,8 From
Table 7, it can be seen that starting froma silk nmatt surface, the white
and yel | ow pads provided an entirely matt surface, with sone grinding

resi due being 10 noticeable in the water. The green pad, on the other hand
provided a matt, entirely snooth surface. Dry polishing with the green pad
provided a shiny and clean surface, entjgely free fromoil film It was
noticed that the whi t_e(#a%/el | o¥v and green pads Erovi ded a very clean floor.
15 It was @SSP HARERN tFTI dt Y Pord sHPmgeBf thReC¥PBoPENB2Hsi ng the white,

yel l ow or greanrfads: sHbsegsetate 4 wet polishing, provided gloss val ues
simlar to those of Table 6. Hence, it is concluded that the pad disclosed

herein 20 may bedlisrmhdbivelyndbngdail benpdblyshithg meddmsyr baeces, such as
wood fl oor F%[Lg‘;l eeé,wd ka%'é%@f S {ﬁgeg.g. pati os or boats), wall
in 0 r%, S

surfaces, er1of nol di ngs, 0 eboards etc. In a third additional
test, tBe appli canttisepadss?d were pestedméarudisgpappihbagtok an Antico(r)
vinyl tile flooring, available fromAntico International,_Coventry, UK,

processed Waht M g4 i SRi R sHFRGT+PRASADOVR; t £aI F9L1lt ABOSHFFace had
mul tiple sqid, mksr L oes ¥8lupsiol-! eablAgr1¥aseMEASHE fonRef or e and

after 27 treatnent, at five spaced apart points using the gloss
particles, but otherwise corresponding to the yellow and
green pads described above. As a reference, a 3M® 5100
10 Red Buffer Pad, available from 3M, St. Paul, MN, USA, was
used.

In a first additional test, the applicant’s pads
were tested on an oiled cak parquet surface. Gloss wvalues
of the floor was measured, before and after treatment, at

15 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 6.

Table 6: dry polishing of oiled ocak parqguet

Pad 3M® red White Yellow Green
Initial gloss (6.0 6.0 6.0 6.0
Liquid No No No No
Final gless 20.2 17.0 26.0 31.4
20 From Table 6, it can be seen that a gloss improve-

ment from a siik matt surface (6.0) is achievable, in
particular when using the yellow and white pads, which
both provide a very shiny surface. The white pad provided
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 cak parquet



neter referred to above, whereby an average gl oss val ue was cal cul at ed
after processing with each pad type. The results are shown in Table 8.
5Table 8: dry polishing of Amico@vinyl flooring Pad @ oss Conment None
24.8 Shiny surface, nmultiple scuff marks 3MD red 24.8 Shiny surface, scuff
mar ks remaining Wiite 16.4 Cean, matt surface, no scuff marks Yellow 19.4
Cl ean surface, no scuff marks Green 24.4gVery shiny, clean surface

From Tabl e Lt_Ls n t e r d, _while maintaini t he shiny
f1 oor surfa%%,ﬁ%léu:%'n@gg%rrg%%“églc‘g%g? Faeke w?’ﬁe"\?ﬁisfléeﬂadbreég]ﬁgﬂ?ed the
scuff marksanatafitéossréatmdnnj ness.£iWd e/ eldom gashnids @Eenghi ny 10

surface was obtajnable, with all scuff marks bei ng renoved. The green pad
provi ded a St fAteSRThGT pFaterEaf| {ot RRO¥EneVBREREYaS N RYSLHTAS al

surface, gloss value was calculated after processing with each pad
5 type. The results are shown in Table 7.

Table 7: dry polishing of oiled ocak parquet

Pad White Yellow Green Green
Initial gloss (6.8 6.8 6.8 6.8
Liquid Water Water Water No
Final gloss 0.0 0.0 0.0 22,8

From Table 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 oil film. It was noticed that the
white, yellow and green pads provided a very clean floor.

15 It was also noted that dry polishing of the flocoring
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

20 may be used for grinding and/or polishing wood surfaces,
such as wood floor surfaces, deck surfaces (on e.q.
patios or boats), wall surfaces, interior moldings,
doors, baseboards 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



al t hough the scuff marks were entirely renoved. It was noticed that the
white, yellow and green pads provided a 15 very clean floor. In a
fourth additional test, the applicant's pads were tested for wet polishing
of the Anmtico(r) vinyl tile flooring, processed with flooring wax to a
shiny finish. Initially, the surface had nultiple scuff marks. G oss 20
values of the floor was nmeasured, beforgsand after treatnment, at five

spaced apart points using the gloss neter referred to above, whereby an

average gl 068Ca4&MGEtwad tcARVE FPEFs POR T REIGH PNt R FIRRF t ype. For
ref erence, Q@¥egolrb%glr@gdU%lon%bto% ILBRN- AN WS RRL fPIded. vdhee resul ts
are shown in Ta 7728 Table 9: ‘wet poli'shing of Anticoe vinyl flooring
Pad Liqui d @aessaComiefmiedNedtd eiome 2456 18d nil Wurdade padil typt e Beaf f mar ks

3Mr) red vaterl%4 %rghg wnp&%aﬁg&) SOone scuff marks remaining Wite

5 Table 8: dry polishing of Amtico® vinyl flooring
Pad Gloss Comment
None 24.8 Shiny surface, multiple scuff marks
3M® red 24.8 Shiny surface, scuff marks remaining
White 16.4 Clean, matt surface, no scuff marks
Yellow 19.4 Clean surface, no scuff marks
Green 24.4 Very shiny, clean surface

From 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. It was
noticed that the white, yellow and green pads provided a

15 very clean floor.

In a fourth additional test, the applicant’s pads
were tested for wet polishing of the Amtico® wvinyl 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.




Water 15.2 Clean, matt surface, no scuff marks Yellow Water 19.0 C ean
surface, somewhat nore shiny Green Water 20.4 C ean surface G een None 26.8
Very shiny, clean surface From Table 9, it is noted that the 3MCD red
pad once nore failed to renove all scuff marks fromthe fl oor surface,

al t hough providing a shiny surface. The white 5 pad provided a clean, matt
surface, whereas the yell ow pad provi dedga clean, slightly nore shiny

surface. The resylt . fragmth reen. pad, far t--pol.ishi ng was
moderatel y bett e&ah]rsngt’ hgﬁ%ogoﬁﬁgfg}m 8%%3‘&&%%%%e‘gn \r/ig,f]t%dell%xrie% pad
when used | Bagry coniﬁhb9@§.gqgg@yxhﬂﬁh@tvery shiny, clean surface. I} was

noticed th e —wihi ett nad ov : € ean Dor
In a fifth 88#tionaN%pggt, ?ﬁggapr égg tgggﬁggé'mgggg%g%§e%¥FgF dry

pol i shi ng of—a—+relpumiHoeor—surface—the—tpitiat—surfacehadbeen—trg
with 15 ?I oot Bn g Sflax ["eEEds s 241 Ges %fﬁl?%e?‘ﬂfgﬁ?ev\/aé"‘ﬂﬁaéﬁ%é, mﬁéﬂﬁgretmgt -
after treatjzent, at five spaced apate dbihfd using the gloss meter referred
to above, wiorhgky an age|l§l-dss [Vhear, wadtEapuufared 8Pt 8FYSfocessi hg
with each ppd type. The results ardnahbsn in Table 10. 20
Yellow Water 19.0 |[Clean surface, somewhat more shiny
Green Water 20.4 (Clean surface
Green None 26.8 |Very shiny, clean surface

From Table 9, it is noted that the 3M® red pad once

more failed to remove all scuff marks from the floor
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
10 a very sﬁiny, clean surface. It was noticed that the
white, yellow and green pads provided a very clean floox.
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
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.

20



29 Table 10: dry polishing of |inoleumsurface Pad Liquid @ oss Comment

None None 19.0 3MB) red None 21.0 No noticeabl e change Wiite None 12.8
The surface is matted Yellow None 21.5 The surface is perceived as nore

shiny than reference G een

29
Table 10: dry polishing of linoleum surface
Pad Ligquid [|Gloss |Comment
None None 19.0
3M® red MNone 21.0 [No noticeable change
White None 12.8 |The surface is matted
Yellow None 21.5 |The surface is perceived as more
shiny than refereéence
Green None 26.3 [Very shiny and clean surface

From Table 10, it is noted that whereas the white
pad provides a matter surface, the 3M® red pad only
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 a 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

20

Pad Ligquid |[Gloss |Comment

None Water 12.0

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 Ssomewhat 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

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




None 26.3 Very shiny and clean surface ... From Tabl e 10, it is noted
that whereas thew e pad provides a matter surface, the 3Mr) red pad only
provi des a slight inprovenent, whereas the surface 5 processed with the
yellow pad is perceived as nore shiny than the reference surface. The green
pad provides a very shiny and clean surface. It was noticed that the white,
yel | ow and green pads provided a very cBBan fl oor. In a sixth additional
test, the appbiidat' 8 padghidymapeect estieg ffamiwet g3oldcapiai@ofwiat i nol eum

f . The.initial f had b treated with flooring wax.
G 05 val uebBr YRAOTI BT wdt HESSIPEACSPORUrE WE MHde veatnEandi 11 ve

spaced apargrpehnpadssppgvifiedghossrifet@eanefralygd e 3RQVe) Mhefghyy an 15
average gl oss val ue was cal culated after processing with each pad type. The
resul ts aretBABWArYnPThbFRing. ofabhe fioogdngpaisiisiti ndreofwhiiteol eum sur f ace

Pad Liqu d §%9§§wCQP“SP&ehbﬂgdgagﬁﬁséaugntS%bot%%gw%%t%El%é%ing,
provided gloss values similar to those of Table 10.

Hence, the pad may be used for grinding and/or
polishing linoleum and plastic floors, e.g. floors having
a surface comprising vinyl, polyurethane, epoxy, acrylic

10 or other plastic material. 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 lacquered parquet 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 increése,
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. lacquered wood surfaces, such as wood

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



Very matt surface after scouring White Water 3.5 The polished surface
renmoved by scouring Yellow Water 7.0 The polished surface renoved by
scouring, matt finish maintained Geen Water 9.8 Sonewhat nore shiny than
after yellow pad, matt finish ........ " From Table 11, it is noted
thatered pa provides a very matt surface, while the white pad 20 provides a
matt surface, and conpletely renoves thé&lpolished surface. The yel |l ow pad

provi des a il ol BirSboatit)|, e AP NG dhe. polishet, syl pegqdhe oreen pad

30 provides a slightly nore’shiny finish as conpare 'vel | ow pad.
It was not|@Q@IﬁhabaﬁﬁbowﬁﬁﬁeetwelIom1and green pads provided a very clean

ARCAAR I R R i A N
for polishing polymer surfaces, e.g. so-called “gelcoat”
S surfaces, that are found on fiber-reinforced plastic
structures, such as boats etc., and which typically
comprise resin and optionally pigments.

According to yet another embodiment, the pad may be
used for grinding and/or polishing glass surfaces, such

10 as e.g. automobile windows/windscreens, 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 disclosed herein are suitable

for regular treatment or maintenance, they can also be

used for ad hoc¢ polishing or grinding treatment.



provi ded gl oss values simlar to those of Table 10. Hence, the pad
may be used for grinding and/or polishing |inoleumand plastic floors,
fl oors having a surface conprising vinyl, polyurethane, epoxy, acrylic 10
or other plastic material. In particular, the pad is suitable for dry
pol i shing of such surfaces. In a seventh additional test, the applicant's

pads were tested for dry polishing ofza | acquered parquet floor surface. In
this test, an additional pad, ternmed 15 "Orange" and havi ng di anond
particles of 2-4 micron was used. d oss values of the floor was neasured,

before and after treatnent,

met er

pol i shing of |acquered parquet surface Pad Green Orange Orange Initial
gl oss 40 40 47-50 Liquid None None None Final gloss 47-51 58-60 56-59

1. A method for maintaining a hard floor surface
comprising a stone or stone—like material, the method
comprising treatment of the surface with a flexible pad (1)
comprising an open, lofty, three dimensional non—woven web of
fibers, in the presence of abrasive particles, bonded to the
pad, on a contact surface between the pad (1)} and the hard
surface, wherein:

the abrasive particles comprise diamond particles, and

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

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

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 1, wherein the
treatment is performed in the presence of water and a 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.

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.

at fiveCspaged apart points using the gloss
referred to above. The results are shown in Table 12. 20Table 12:

e.g.



From Tabl e 12, it is noted that the pads can be used for cleaning/polishing
| acquered surfaces as well. Using the orange pad provides an additi onal

gl oss 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 concl uded
that the pad di sclosed herein nmay be used for grinding and/or polishing

| acquered surfaces, e.g. |acquered surfaces, such as wood parquet

fl oor and other |acquered surfaces (on e.g. 31 patios or boats), wall
surfaces, interior noldings, doors, baseboards etc. According to

anot her enbqdi nent, the pad y ,be used for polishi pol ynmer surfaces,

e.g. so-cal %ed%ﬁtfelnt,e&ak’tod[)@%g?ﬁ@a‘é@é] that"%are's dind o™ ber-r inforced

pl ast i GordFdiGt WIRS ¢ Sttt Q’L@k%ﬁ&rme@ﬂgsi’mj G dapi 8 Inaeagpri se resin
c

and optionally pignments. cording to yet another enbodi nent, the pad
may be alsrab vy rpttidilies anfd/aor oibads riiaelssr i fhcksto silehmo as e. g.
aut onohi | e. wi qy@( ] creens, | r der \ r gng etc.
Accordipnrgeﬁe\(l)%ayceat ane\(l)‘\'dt"{gejer%1 etffglooé}nnc%mé,) "ﬁﬁear%gldﬁ%% eé%g;}ealdo r@%rl hdl ng

and/ or jmldrshirg at onobi | e bodi es, and even for polishing painted surfaces
on autonobile bodies, 15 i.e. .autonotive enanel. Wher eas t he net hods

di scl osed héieifCaretdind &5 &lrofabdut &M fEhtcldinihtenance, they
can al sg die ysadd arr S 96 P I SdY AG-REq AFd 1 NO dd el TEMavimy CLAI MBS

1. Anethod for maintaining a hard floor surface conprising a stone or
st one- |dileanarat grddlicldme afetdrodcorgye siyapeteatal, bfte h#d surface with a

fl exi bl d i Si | of h di ' I - b
of 11 bt L4 T W TR OSTb O U ab] VAT gl (S DB 1 THE S S on &

cont actargirfmgen bet ween the pad (1) and the hard surface, wherein: t he
abrasive particles conprise dianond particles, and the treatnent is
performed i Pt H&eapsdies 65 il et tivamhoiit OF <rdiesald izdti on agent on

t he cony SUACE reatment®-ia A4, as igrechd n ¢ iy d, g wherein the
treat rnsnkt?eq'itesl per}?e(c)r r}:ee sIrtlJebI}st alnst ir%]f%ygl n theSl;KLsence of (ﬂ qu‘?{} ogn t he
cont actalsuaSiaoe . particleés ddmpmettog &s bbadtmeohée Tl mitteds ! whbredmd t he

t t t 0, fo, d.in the. . f. wat th t f
4. The SRR S G 1 GHATTRA RAHETE o N et FR T 9% for med i n

the presgnce-1fswater and a cleaning agent on the contact surface. 5.
The method as clainmed in any one of clainms 1 - 4, wherein the treatnment is

per formed uslithg Tepaethod wdidg Mmachsineparne|ds Ponded ¥ o1t by neans
of a S%ﬁ%ﬂﬂ@ﬁy %Hé“kﬁd {(l) comprises an open, lofty, three

dimensional non-woven web of fibers.

11. The methed as claimed in claim 10, wherein the
treatment is performed using a pad (1) having a density of
less than 40 kg/m®, preferably 20—35 kg/m’.

12. The method as claimed in any one of claims 1 — 11,
wherein the hard surface is a floor surface.

13. The method as c¢laimed in any one of claims 1 - 12,
wherein the hard surface is a stone or stone-like material
having a hardness of about 5 mob or more, preferably 6—7 moh.

14. The method as claimed in claim 13, wherein the hard
surface is a concrete or terrazzo surface.

15, The method as claimed in any one of claims 1 — 14,
wherein the pad (1), while in contact with the hard surface,

is caused to move in relation to the hard surface.



6. The nethod as clainmed in any one of clains 1 - 5, wherein the treatnent
is performed using a pad (1) having abrasive particles bonded to it only in
the vicinity of the contact surface. 33 7. The nethod as clainmed in
any one of clains 1 - 6, wherein the treatnment is performed using a pad (1)
havi ng abrasive particles of an average dianeter of 0,1 to 30 pm
preferably between 0,1 and 15 pm and {pst preferably between 10 and 15 pm
8. The method as clained in any one of clains 1 - 7, wherein the treatnent
is perfornmed using a pad (1) having dianond particles of an average

di amet er of 0 m , pref rabl bet en O, t

pref erabl y t}estwéfg'ﬁ e&ﬁ@““l@%rﬁ almet %%]EH CE)fsrecﬂnal rany one
of claiymilk -if corel& Ritdie ﬁﬂeeq{mtsuﬁféz%f%Mw@é@g;@ Jﬂﬁt.cbt(é-)athaw ng
abrasive particles conprising at |east one of natural dianond artlcles

i ndust ra glotditEmdl pradd|als wmtmmmwx ief ek00—1500 mmm. The
method as clyi me,d n,apygne Ofc ElALIE 1o~ v WaELELR e pad £1L Qi ses
an open, |ofty, three i“onal “ hon- wover The

met hod Y8 i nele i Hréﬁﬁiﬂﬁﬁiols\/\m@%“’t% ‘?1?* e%t ﬁﬁﬁ?tﬁélt&éﬁ-%’r r‘?é‘(ﬂfud@lrng a
pad (1l)oadwd nguchlansidailof, lwsskihanr 4forkdin®, preferably 20-35 kg/ nB.

12. The nmethod as clainmed in any one of clains 1 - 11, wherein the hard
surface is a floor surface. 13. The method as clained in any one of
claims 1 - 12, wherein the hard surface is a stone or stone-like materi al
havi ng a hardness of about 5 nob or nore, preferably 6-7 noh. 14. The
method as clainmed in claim113, wherein the hard surface is a concrete or
terrazzo surface. 15. The nmethod as clained in any one of clains 1 -
14, wherein the pad (1), while in contact with the hard surface, is caused
to nove in relation to the hard surface. 34 16. The net hod as
claimed in claim15, wherein the pad, while in contact wwth the hard
surface, is caused to rotate at a rotational speed of 50-3000 rpm
preferably of 100-1500 rpm 17. The method as clained in any one of
clainms 1 - 16, wherein the treatnent is perforned on a substantially
regul ar basis, such as daily, weekly or nonthly.



