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 suitablelfor use on a regul ar 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

particul arly mMHTHES 2R TEIhoR IMAINTENANTRNTE WART s @R EAGRE | akie A or

use on a daily basis to maintain a shiny, har snooth surface, 15 such as
a floor surface. Backgr6ﬂ5@ﬁlﬁwigﬁ$ﬂﬁN&E§§£§Eﬁi&xﬁﬁgﬁLﬁuEQQ&Ieaning or

| i ght polishing of floor surfaces to use a pad in the formof a 20

t hr ee- di nensi onal non-woven web. The pad is usually provided as a circular,
di sc- shaped righniwikhfisldo be di sconnectably nounted on a circul ar
carrier plate, whigh in use is caused to r te in a plane parallel with
the floor surface;ﬁgﬂéggﬁﬁitt?ﬁf%ﬁ&fur eﬂg%$%%%hYoi%t%gggogd%T%c? with the
floor surfacesodls Bdit g1yt conpeessethdyd t Hier paessSUr granh sing beh¥vesnet he
floor surface and the carrier plate. The carrier plate is usually driven by
a motor and nEEHE Wount T dR2a ¥ ry e rankl ki SR RageBe PRt agtanged to
be pushedsor puhied dy i yelking operatos. ornuhiche iy, be girenger, as, 2

ri dabl e vehicle. Such pads are forned fromfibers of an organic naterYaI,
e. g. pol yan deelaiddortpot yestlerd pattd cubal | Job palyeehyhenewhiecepatal at e.

I n sone cases &{gégi§ggs al so i ncl ude i bers, such,as wal nut fibers

tural f
or coconut fibers. Or1$%§f?%é?sr%ﬁ&f%ﬁe?%@l?st?n¢%+%5%h%c?ed at their
mut ual poi nt fi God aedrbyr seocadbeth el t bondi ng, 10 whereby the fibers
are subjected to heat that cause the outer part of the fibers to slightly
nelt and thereby ti8 FSHH ti@racH dtiedsent disqlesiratFekdyes ofo
addi tionabl y,mdiifodd BESS By DE AL ETEONNECS eds Aot el Fitdal points of

contact by the
primarily wood, linoleum, lacquer and vinyl floor

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

15 such as a floor surface.

Background

It is known in connection with cleaning or light

polishing of floor surfaces to use a pad in the form of a

20  three-dimensional non-woven web. The pad is usually
provided as a circular, disc-shaped body, which is to be
disconnectably mounted on a circular carrier plate, which
in use 1is caused to rotate in a plane parallel with the
floor surface, such that the pad, when brought into

25 contact with the floor surface, is slightly compressed by
the pressure arising between the floor surface and the
carrier plate. The carrier plate is usually driven by a

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



15 pad being inpregnated with a polymer resin, hereinafter referred to as a
"primary binder". Production of this type of non-woven pads is well
known frome.g. US-A-3,537,121, US-A-4,893,439, EP-A-0 397 374, GB-A-1 348
526 and EP-B-0 562 919, and thus does 20 not need to be further el aborated
on herein. US-A-3,537,121 discloses pads for polishing surfaces of

al uminum plastic, wax and simlar surfacés. US A3,537,121 al so discl oses

producti on ofasuoiygadse B dishdd 36537 12dd aPi Ades 1 i xedo t i abrasi ve
particles is 25 applied to the pad by passing the pad between a pair of

squeeze rol | s¥NHe BRY Wi I FANGRE t3%13 yridaetsetehcke contai ner for a

m xture of binder i i icl t i pad is
allowed to cure orgﬁf@%%ﬁs%p% ?%}éﬁeA&gf%%ﬁﬁ%egé pﬁ% %M; %P %/rltﬂg%d which is

30 entirely impreagrated by. thel imdés andl/ @brpslyespart igdesicularly
US- A- 4, 893, 439 di scl oses ad for. polishing floor surfaces, or alum num
The pad c%nsips?ld eoi}chﬁebré? ?%ﬁep%tao]rég%%i c ‘?m?%‘?? af*and %%sflr}f%f%sa SPofty
open Nnon- WoveimSIhfds tril teu r BNdE ot & NSuch bi Hides 1 Phndi Nge Abrasi ve-panti cl es

to the fibers., The pad shown in US-A-4,893,493 has | arger voids than that
shown in US-AE37 121, and 5 t hereby has an inproved ability to absorb

dirt, so that it cgp bﬁt?%?sld $OT 18 I%%gej{s petiod. | des(gtbé@ea@a{ingi closed in

US-A-4,893,493 is entire npr egnat by bi nder an rasive particl es.
EP- A-0 397 3Mhtdiskc|msiest @ pad-droradd doy potéshiay dol rasdidiasg, Whi ch al so

is entir i npr egnat ed by. bi nder and abrasive rticles. Pads of the
above tygbyaw Fy § VARYF 1re s%*—k?:i‘aefqte%‘y"tb‘gﬁ'h‘?%%iwgm} fagse drle

pol i shing (ofdefeopa-aid verhasi e ery1dght{ ymaor nsardiaceso @t bi gh
speed (1500- 15 3000 rpn) and relatively low pressure, with a viewto
restoring a pollisHe SAfT deThis type of treatment is comonly used for

both vinyl and marp| ri . S t%glfi for i S..pur pose are
avai l able from 3 tﬁenlf er t‘}hé;l%aes(flgﬂaa%s%ﬂnl 1 JKBi’Zn%%]o%lrhp%adsma}ygﬁ% provi de
no or 20 |ittirkeafdgoteared/erty terid fduaara susd aces, o Susdhtasct 5y agiz® or

concrete, .whi ch, have been subject to wear for a |onger period of tine.
EP-B-0 552 9@‘%%&1%&&%‘%%%%& SO PAISAEr T hrerl © N L &r

entirely inpregrated By aPinder it PG o9, @ m xture of curable plastic
resin and abrasive particles having a particle size of 0,1-30 pm As
exanpl es of cur ablFEEqds i ety onee phenoinTvesven radsylis weklns,

ot hor oxampl €280 30 B Sl DIS 2brde Ve At 16T b nBRr aeardi ng o
EP-BO 562 91397 g 4pacsidirsdl ased Idtereich His-50 todn 9 TDr dneatHEntdeds
gﬁ;ﬁl ga}‘é?or stér fn;a?%%'rs],goa%% 0 ull)%hler}f cqm |Onraéitéeodn M tglelperiyns.t allization
US-A-3,537,121 discloses pads for polishing surfaces
of aluminum, plastic, wax and similar surfaces. US-A-
3,537,121 also discloses production of such pads. In US-
A-3,537,121 a binder mixed with abrasive particles is
25 applied to the pad by passing the pad between a pair of
squeeze rolls, one of which is partially immersed in a
container for a mixture of binder resin and abrasive
particles, after which the pad is allowed to cure or dry.
Thus, in US-A-3,537,121 a pad is provided, which is
30 entirely impregnated by the binder and abrasive
particles.

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

surfaces or aluminum. The pad consists of fibers of



that treatnent nust be nmade 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 m xture, such
that the binder and abrasive particles, via the surface of the cylinder is
distributed in the pad. Since the pad di sél osed in EP-B-0 562 919 is to be
10 used in thergpaesennetefisgtyshal tozationteheni tafsy bpbennmabhedodeacri bed

in EP-B-0 562 919 actually constitutes a.vitrification pethod, used with a
view to inpro@FﬁﬁCFHEest3¥ﬁ FeeFetince 8hadaar 8brFiRY 8PTaSAdFbl e 1 oor.
This nethod igapptcsekt 8Bl enkoridakky MRENbeAaBREwAULROSESA-3588RNG63I t

i nvol ves use of special crystallization chem cals, including acids, which
are to react hkshleaberuwppreseheni aheheshpPyor isubfade3t §3fod/li ngoBubl e
calciumsalts a, net hod. | Lcally.used on i nnecti.o iLth the
initial p?%paFg??%ﬁyo?gEhggpé*ﬁgéggdn%%%?éggog?l3%§?r§n ? ﬁérggfgggkat
interval s of 6tl2anohthasedheonethddngescpebeddi NAERoB+8e5624919 is thus
too conplicated for being used on a_daily basis, . Pads of the type
referred to i lﬁﬁéﬁ§9d568 939”af eB8dr A2By 1SMEREURBLY LRBTEEERGRS PEns " 3Mm

5200 Brown Stgngslp RepeurPadiyand;r8Mm4Q00 Gey Stone Polish Pad", and
are used for treating marble in the presence of crystallization chem cals

and at relatively EBnAspesdd Bbhél ohs2b0sepnp. pdHefneedlbor prysshlihbzati on
chem cal s,, and her 30 surface-inprovi agents, nmakes the pol.i shing work
nor e con%ﬁ%ca?%gglg?ﬁCew ﬁ%hc gﬁ?ggfseﬁgnggybémgﬁsﬁPS egogyh l?é?Face,

possi bly fol | amedabyasemevphroicessess chemcals, which also contribute to
maki ng the polishing 5 work nore tinme consum ng. Handling and application

of the chem cals aP$8Sc8hstitutOBpbyYBft FAF RAZEFE LYt HESEn¥PFORRENt in
general and to,ipEeqWoRK -ROVL{RHMENT LN H?thgyhgﬁinélquﬁeﬂlﬁﬂ kngwn 1{,0

provi de a polished stone or cohcrete surface by using tools conprisin
grindi ng or poasshi ngferenentsghtle Woom aupfastbscatesiinhnmispeddwi(Eh00-
abrasi ve ,parti s, 1.a. diamnd. particles. Since such elenents are fixedly
mounted an o 1008 Pyt orati FETRr Aty 18oFnBy St RGe HAVE Endi&Hi Py to
conpensat e foresineyennesspoDishedf kaeracuhi thipayybeadst @ reaewentt heat ment
of the floor surface, or to scratching or staining of the floor surface in
case such an EPBRRRLY|4Sed EohtRetNt Henklr pAEe™atPaR EXcesdngresBarE. Yet

anot her probl g i 3t batodScdebrisrpsuchags guaingnot sagf spapLLastones or

nmetal may get stuck in or near el enents and cause scratching of the
fl oor surfaceth&idatignathis Yype BlobooPsdeBguind ppeviidk machirnery

capabl e af, appl yi a_higher pressure to_the contact surface between the
t ool and%phe f}%%?gzﬁgg?ggc%? very h?@ﬁ3f%9%§3iu5?§gﬁ8$eguggdﬁéc-shaped
devi ce for cleantagzpusposescreO8PrvBioe Rali¥l BBesCOUBEBEtMabeLkak, rwhi ch

is arranged on a rigid disc, whereby grinding el enents containing
i ndustrial dianbPuscareepiadedtihine.

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-
0 562 919, the pad disclosed therein is suitable for
treatment of marble floor surfaces, and only in

combination with crystallization chemicals, which means



25 recesses in the active scouring surface. A disadvantage wth the device
di sclosed in WO03/07534 is that it does not elimnate the risk of debris
getting stuck in or near the grinding elenents. Yet another disadvantage is
that this tool is conplex and therefore nore prone to breaking 30 and nore
difficult and expensive to manufacture. Hence, there is a need for an
i mproved and sinplified method and tool fdér daily naintenance of hard

surfaces. Pretpsabtyeathentehhod §@0Mé6ebﬁn5tﬁg|ﬁrb§euééy of61€g@iaby
persons who do not have specialist training in floor surface preparation,

and the net hodoBhauldnge usabref (AN GoAGEALi onal floor surfacing
equiprent . e 0. burpl ShLAg REPLACY. 56 Co1 A1 50, 4106 LoBLEaSROHLd be easy 5

to manufacture, not too expensive and durabl nvention
It is an objepéssdngravnde- @uvenppadedhreubhlque;pmhechemhotwy erjupactei al |y

elimnate the blens with the rior _art t hods and pads. In
paLtlcuIaé ngg S an°Bhj 86t VR bhr B@?ﬂ% Qaﬁﬁfﬁggyoﬁmﬁﬁéﬁﬁggén 2hard surface

which is nDreb@ﬁé&r79b§§§16@dp$9t581@§OMigﬁﬁré cappar ahke ehebgtihgerresult
than the prior art methods. In particular, it Is an object to provide a

met hod that i&ndsabsabiedleafbichasd, viapbhh suofacer oft She- Fykansdarf aces.
An additional . ?ba§g£r5%u£§dp£RV£€% § gethod of polishing, cleaning or
al ard, i

ot herwi se nain ni ng sSnoo preferably gl ossy surfaces, in
particul ar floor ssifiaceshewpsd anselosedatedeerBredtéeedonsedsf eb burface-

20 inproving or cleaning chemcals. _The invention is based on the idea that
abraS|ve]ﬁhrtP§?§sl?nt? ePFoF Al of B?aﬁﬁﬁﬁtﬁg}ﬁFéFé@onaﬁpdéaéspoFP§hlng

effect which herNasthysSHPSELOInt BpLRAY @@bl@yebg@thqﬂ tEBﬁ%t@@G@%bvﬁ
particles used in the 25 exanples shown in e.g. EP- g 919, and t hat

thi s polishingiefiéecatsoronstpedi onsad watélanvmaWetphemneedlﬁgrthe

crystallizati chenlc ef surf ¢ rovin e The
invention is % h re%lgfﬁeg%p%éndeara aﬁ ngnP 83889P§% @Eognboghnents are
set forth in m@Ehd@pEQd@@t @hﬁtﬂslandorndhheyfmhhﬁmengndesgnkpbs@@ and

dr awi ngs. . Accordi ng to a first _aspect, there is _provided a nethod for

mai nt ai nitmg aS AT, l%nb%Yﬁ ¥e7 faee, Of haPegral grystallization 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 to in EP-B-0 562 919 are
sold by 3M® under the designati?ns “3IM™ 5200 Brown Stone
25 Renew Pad” and "3M™ 4000 Grey Stone Polish Pad", and are
used for treating marble in the presence of crystall-
ization chemicals and at relatively low speeds (below 250
rpm) .
The need for crystallization chemicals, and other
30 surface-improving agents, makes the polishing work more
complicated, since the chemicals are to be applied to the
surface, possibly followed by removal of excess

chemicals, which also contribute to making the polishing



face conprising a material selected froma group consisting of wood,
polymer material, |acquer and |linoleum the nethod conprising treatnent of
the surface with a flexible 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 particles. The treatnent
is perfornmed using a pad conprising an opén, lofty, three dimensional
non-woven webwetkfinbesstiddThensonbhgat hendving hhexkpheipadiandodi apend
particles provides conpensation for unevenness in_the surface, and

di stributes theepieasaralapprredtibutfiedpratedbhfy. hAE3sd £Ai Eh€onbi nati on,
t hrough the féﬁ%ipﬁﬁhéﬂtointggngﬁgi QH&SEQGEHQ'Mo£§d88€§anﬁe£FSKn°f the

di anonds 15 scratching the surface. Usi ng di anond particles as

abr asi ve partpetrescwhen. polishing hard, snooth surfaces provides an effect
equal to q@r better %han use of conventional abrasixeﬁgarticles, both in wet
and dry conditionstIhSpafFt? ciPar! tRePhSEIEF 20PQi anBRdsSEREBI 85 t he
surface-i npr o¥bRgragentut P b€ BQOhkﬁh@dtobmgr@BMp@hEﬁh@aékmﬁdEh? Bandl i ng.
The treatnment nmay be perfornmed substantially in the absence of [liquid on
the contact skPlhgeing elepemer Badst AreTabi plaeyicondpinonskedr withht he
presence of WabeL, 29,08, HOE LoDt a6t o SUGk afEnal pEy - URIEL Wb condiLions. I
particular, the treatnent may be perforned in Pre presence of water and a
cl eani ng agentlemenhe gont Ackedlyfacentéeoeby nakabdyi totenbhgeplate,

excellently with the dajly naintenancel/cl eaning operations. 30ln one
enbodinehpY t hReBbPast ok %Y?iEP%sgB?ngBnHEdchBgPﬁ@tﬁa ChyYHedRE"6F %a

secondary bi nderthélentsor NOwRLERShY§S1 8880t b0uRBvaddedewhRBNET 82t LAG the
floor. Specifically, the abrasive particles may be bonded to the 8 pad

only in the vitpartyubfa¢he ebntacscsatthéry Thi stpsnanganfageeuslosicnce

t he abrasive icles. p nt. . j e of _t t e in
contact with ?ﬁ%%%§%d§%u§$§§eg%%ﬂnép ?8?%%?F gﬁygguﬁgﬁféggaﬁﬁgtﬁg?% ore can
be 5 seen as atwastexcess prdheuteearaentnaayebeppeblenned uskng a pad

havi ng di . anon articles of an ayverage dianeter of 0,1 to 30 referably
bet ween 6°1 a&%gﬁﬁspn?%ﬁ% %%s?r%%%?eggbﬁ9nﬂetﬁ%éﬁlZSSHHeES?ﬁngggéih@ay
treatment maygbe penerigd, ¥shogracpade haybngsdhagoRduBar 5Lekesn¢aARPhiEsi Ng

at |least one of natural dianmond particles, industrial dianond particles and
coat ed di anondhpafitoer esur fiee padinayliavehasderpet 9fotopéssrehahrda0 kg/ nB,

special machinery capable of applying a higher pressure
to the contact surface between the tool and the floor
20 surface.

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

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

30 and more difficult and expensive to manufacture.

Hence, there is a need for an improved and simpli-
fied method and tool for daily maintenance of hard

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



Iy 20-35 kg/n8. Thus, the pad conprises a relatively large
iﬁngasfg¥aeo¥ds, intogmhich dust, debris and particles may mgrate 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,
elimnating the need for additional dust cq%leptlng equi pnent. Al so, by
allowing debris to mgrate into the pad, the risk for.scratchlqg of t he ]
surface is red&cgd.g%h€8ﬁ§P@§ Sisode St fee emppelye ad ifsltoan asurifrace.n 25The
pad, while in gapbact Wkt @%efgj%&%q%f,a%gu TRy Q\%tfﬂu%gjs%gg@ﬁ% ve 'tﬂ har d
relation to the hard surface. he pad,” whil e 0 e
surface, nmay b&SehliSeditd ronaretabnalr dilabironalr fapeed ekudndRe0 Y.
pref erably of gPQh}gggnrp%gc ghg one errboﬁlgent?jil t he %urf%celnaéﬁgonprlse a
pol ymer material, such as po yViERyl &fd CHhECr r EAEméRe Lvnyhbalge E@@@
using a pad havbngadigrendrpar hivel €500ExaBns9vavaLAIR dLaRE! er hOf et ween
0,1 and 15 pmand nost preferably between 3 and 12 pm [n another g
enbodi ment, the surface conprises |inoleum and the treatnent |? Eerforne
using a pad 5 bayhagydbanppd payLhelgg of an average di a”E]E er gl gt ;"’ev\ggn 3
0,1 and 15 pm ~preferabty between—s—and 12 pm and nost preferably 3 _
and 6 pm | n et iananhebjeoabodd nendvibe éﬁeghggageastggﬁggagg, usmgd
a pad having i@f@gdwgaé%icles of anhfver?ge_lo di anet er gf betmegn Ohé gn
15 pm preferably bef ween’ 3°AnB3 151 pht ¥ndl HBsRapretBRaBr9bbengcwn E at .
pm 1The et 6l @ﬁ@&h@tﬁ@aéagﬁdnﬁé{dgavﬁnapgf‘{%ﬁ?ﬁrgefé %Qagnf‘hou ot
nmohs, preferably |ess than about 2 nohs and nost prefer bly T'es an
1 moh. 15The t?%#ﬁ%%h?3dﬁ?obédﬁe@f@¢ﬁ®@il@fth?ea?segc? biranseffﬁﬁglrgrm

rf < i ts_ on e contact surface.
9?3??2c2fii;réeﬁﬁﬁﬁgg%ﬁ¥§£@i§9§2d2?5¥%émﬁ?% ??%?Bd@rgﬁb TankeSOTRarahte
added when treat ibgfttdre 20sslr f acen tithé b eI @Eta vk tReERGqSUr face to render
t he

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 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 exanmples shown in €.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-



surface nore gl ossy. As exanples of surface-inproving agents can be

ment i oned, waxes, oils, resins, varnish and simlar products. Soap,
detergents and simlar products that are added for cleaning purposes are
not considered 25 "surface-inproving agents". The term "effective
amount” is understood as an anmount that is sufficient to achieve a
nmeasur abl e gl oss i nprovenent as conpared to the sane treatnent usi ng a

| i qui d cont aifpickg dampaurfiace-a mateing aganictaid ddom 30 The wefdaridiisan- of an
effective amgunt may vary in relation to at what interval the treatnment is

bei ng perf or i8d. Hen@d f &°laMedd MPdE Wirdat efIUSE éndy Sinyl%e ™cdds on, a

much hi gher Ry M8 NeRded d0 R &M the W SUIAGE Y iy ef fect,
than if the treatnent was perforned with an interval of one or a few days,

or even a weekleThadanvuntt enp nesedthaco dfe sdjasitved pao tdpples + darkked
respective type.of surface-inproving age chgsen and to the t of
surface tﬁat )q%s t%(?l ﬁéﬂc{’r eat ead.contacg Eg'cr(r;flra |eng)etet80e§nnot er paaspeac (}:/F{t%heere i's
provi ded a nmekhed shoff au .NtiaNiang & ke harmoldy dorf@cese tdigasand ace
conprising a material selected froma group consisting of a gelcoat, glass
and aut onot | PeTEA&EHES - (e foefifed donpa i HGFed ettifght2 6184 he surface

with a flexiBlgRad: AN Lheesance pof Asi M el td £l 185 o P to the
pad, on a contoa(??qurfggc?e bg'%rvr\}e'en theﬁpatgﬁrand tJhe alragsur oace. The
abr asi ve par wietl e dofpmtisses di anond particles. The treatnment is perforned

in the absence, of an ef.fect.ive u of. surface-inprovin gents on the
cont act 1g%rface, gﬁ“& { g%ﬁpggﬁﬁé’ntO%r% gé‘refiollbafd p@éfr‘?é{% &t ri sing an
open, |ofty, phkttee 1@Iisvanals RN WD @fr firksfehnddy therymr e, there

is provided a nethod for treating 20 or maintaining a hard surface
conpri si ng aSstéREcor aod-SHKRE YRRSeriE PRI Ui P Idaithrisitite teasht nment

of the surfa i fd exi.hbl: 4.t pr. j Me i cles,
bonded to th%%g\gﬂéfyho%lgloéoﬁ?g%t ICZEg%”rbflerllcr?ﬁetlgjg}t’ween tﬁje ngl(fa?;ll tl\fﬁlﬁggr%
surface, whepdi nheheazh almasides apant ircldescecomird sel sk anforichgatidncdress and
t he treajfgent iS.p r.forrr{%sl in the absence of an effective anmount of
cryst al I'12at S6A2AGERC ok FhE WEdRcact surf ace. The term "di amond” is

under st ood to i ncgdegnatiukdhadiparend1as Wl laas Sy hetits dieymngn and
di anond 30 particles being coated with any suitable coating, e.g. silver.

The term "ef PEEESPEngndEA ST ORtde st doF s RAP AR %" sardalei ent
to achieve atgeg§u%%Qk%rgk%%% 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



11 inprovenent as conpared to the sane treatnent using a |iquid containing
no crystallization agent at all. Amounts known to be effective are about
1-2 liters of crystallization agent (conprising 2-30 % by weight of 5 e.g.
magnesi um hexafl uorosilicate) per 50 n2 of floor surface for a single
treatment operation. Hence, anmounts known t,0 be effective on an ad-hoc
basis range from about O, 4 of . magnesi um hexafl uorosilicate per n2 fl oor
surface. HowevR?d ofttYited %&?sYé$+P%§Yi%ﬁ Byentonkagt avrfece.rdbio of
1:100 is al so kae ef LV r Ly, e.g. In,
connection with dﬁ?%i@%gﬁakei?@éiafg¥2%§ﬁ%§$9 %geigg%%nPgegﬁB%nl?ot%%
effective for P@&int eplardes ovrd tlegul are bast sim anget fconvabputhd, RP44g of

magnesi um hex osilicate pe floor _surface. It 15 is understood that
SRR 44 e REHT

there are ot herllntulgpes of ¢ ZAY oh"Agetit’s, 2Rdgthgrpgore can be

hexaf | uor osi | i sade,adydrefdtori c acid and oxalic acid. The val ues given
above may thus need to be adjusted to apply to the respective type of
crystal lization agehte chodiitePpTiey desriperat ¢ oredf uaifg exibhe padimnd

di anond parti | dss; e i O nevenness | he surface, and
di stributes t%%b‘;cg{scg\u@re apcg I ed&?g&% h%v%gég%vcgln?%?t% s%? (ﬁhfst%o iMation,
t hrough the fIRﬁﬁﬁﬂﬁ&h%y(ﬁeQWH&HpaﬁhlGnn$tu£nabhymjedwgespfggefé§3yof t he

di anonds 25 sng;ching%the 3% face. Usi ng di anond particles as
abrasi ve partitles tthen P61 ishifiy hard stone surfaces provides an effect

equal to DO betler Marn tsarinComend oAl Abias Yo AT 1185 Pld TN wet
e

and dry conditions. In particular, the use of 30 di anonds enables
crystal | i zat i 6h-aRparst Bg e ol Gt s ittt ragbyl e 5 i ova | ) ndtsusheaind| i ng.

The treat ment ymy, e Rerfor Sy, tally,in the absence of liquid on

the contact surface, ?ﬁeﬁzdur%ﬁg%9%§ﬁ§%€%Fanﬁ%ﬂ?@éﬁﬁ%FE% ?i%ﬂé; or in

t he presence cfoavaderdiamarie peontiactessurface, i.e. during wet conditions.
be perforned in the presence of vat er and

In particular, the_treatnent
a cl eani ng agent OE%thagoHPéggx%“%d%F%%E?iﬂhéﬁé&ﬁﬁﬁﬂéhﬁﬁi40dﬁh@ime
excel lently wigre flehendai by - nignancehgkeanhng aperations.dl o one
enbodi nent, the abrasive particles are bonded to the pgg‘by nmeans of a
secondary bi nd&latigRde, lagosbrasivds afeetd itds ,be redd eth e Mt srteatdatgy ithe
floor. 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



10 Specifically, the abrasive particles my be bonded to the 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 15
seen as a waste. The abrasive particles na§ have an average di aneter of
0,1 to 30 pm greferably between 0,1 and 1 Enland nost preferably between
10 and 15 pm <Verage d?ﬁ@eéﬁFagﬁvéebH?EPcpe ey éénpmi sedatmokéast one of

20 natural dian@gepgggycgggweggdgsgﬁgah2dL@nDnd particles and coated
di anond parti cl es. The treatment may bé perfornmed using a pad having

di anmond particl es ofnaanaveeagendpdimeent, ofhd, dukr6a3@ pamppreterably
bet ween 0, 1 angi%Slgg%and gogt pEefegabI 25 between 5 and 15 pm In
one enbodi ment - FRESPAd TRdt Ti'§ bEEATBGHbr i SeRSRNOBBER, UFbREy2 Phflee

di mensi onal5 nonawongndvehond HhbersieSush websvargyavaihable alca
relatively IOﬁ%cost and in standard si zed adapted ?or the existing
surfacing 30 nagh¥fe’. 0,1 andThe pad regfanvels dehwkey &f ahdsi2t hanadl

kg/ n8, prefera@&ytZQfggﬁ?%épg.bg@H%%%thaR§d6c nprises a relatively |large

anount of voids, Into ust, ris 3 a ﬁ'particles may mgrate
during the treatnenin féusanausérismbodaméat gehext esktaont aiBegeBothegpad

rat her than beiqg]distri ted. in %he area where_the treatnent is taking
pl ace, elim nattny’ thePHeed Yord adtiieonaPaitistl8s cof | @Bt ARGTeG8i prent .

Al so, by ablowﬁi@mékﬁwiéitﬁb@%@%ﬁi@,inéﬁdtb§_&ﬁg,p£QFeE£EF f85t§8%$t§hing
of the surface is reduced. The nmethod is particular ¥ surtabl e for
use on a floor2&rfacer amiHeowet oot ¢salphy thetbaehy3appli 6aphe where t he

surface is a stone -1 4 terial having a hardness of about 5 nph
or nore, preferablfﬁgéignnﬁ.Egggﬁgﬁegh% a%%d%a%gv?%%eﬁ %?ﬁé%%ﬁﬁr%?%?
terrazzo, grarilian etlmutlSThectpad, pwdiid €alh Ny coag acthih t hxdhe hapsnsugsface,
may be caused tég{(ggﬁﬁgtat a rotational speed of 50-3000 rpm preferably of

100- 1500 rpm ™ TN NS iR byt of meeh on a substantially
regul ar basis, suchlrtas waidomereeldy ¥ gontdlyeq 20Furibenmore. there is

provided a tool for treating a
effective amount of surface-improving agents on the
contact surface.

The term “surface-improving agents” is understood to
include substances that are added when treating the

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

25 “surface-improving agents”.

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



hard surface, the tool conprising a flexible pad having an active treatnent
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, |ower concentration of
sai d abrasive particles, said abrasive particles conprising di anond
particles. I n one enbodi nent, the cond portion is substantially
free from di asmonthgariniet@sinB0Sk freet + hehabr B8i Viee paredchest present in the
parts of the %a thq} ar.g not in contact mﬁtg épgahgrd iuréacg dgvnot
fulfill any fRMCISORY pade attordifg o Thi e i ¥l dstirs pe®frahiif Act ur ed
at a lower costweeld The amdire: frheximidd tiyo obe t e patee! tol Hgpeg 06 reduces
the harnful effects that di anond abrasive particles could otherw se have on
the hard surfidee. FHERE 1 Thet ¥R O e PR ERe P B VERY RAPHC stkPate, 2B8dch as

f f ] L te, ; t , etc.
surfaces g W&gﬁhésﬂ%ﬁﬁ?u%@é%hﬂ?{‘é tﬁ%%gﬁngfgg@ed.errazzo erc

However, the to arly effective ard stone or stone-like
surfaces, such as Apanidie)g concaamrtiehet exspeezo, eherel ns opecentbedi aent, the
pad consists of, a %g-shaped 10. bod aving a ckness and_a first

; o o
surf ace, V\hEI’%?W%%: oS A Y Ilé%r%’reS’B?%Qlén?uB At d*¥frst surface

and down to as@efide fempsad thd | 4 shaselF { acese Wb ebadepbh 4Sglkess than said
t hi ckness, such that said first portion is at said first surface and said

second porti ofPhSlHting 18 sectmbceut f azk2sdppodi et QEPHIVE renasat f atee By

| eavi n e S e f ! ! i nder, the
att\z;:h?mthttB ofsﬂ?(% e pa%@%gﬁs%?egtr%é%%ﬂé cﬁ%\éﬁgﬁggﬁkg%g‘?ﬁgﬁpl ate is

facilitated. fIewailsbeqrd enodiientresdrecpadft cansasigeopantilcses, 20 shaped

body havi ng t hi ckness _and a first surface, wherein sajd abrasive
porYi Cl o5 o DRI vl ke Thah CHECRE i POt Forer SEhvTaRethEURR hat

said first aQQu§QQQ9Qd%Htéd¥Eé@é? ﬁﬁéU§@§Q$ﬁﬂéa§§B£i@§§B @&ﬂﬁfi@éssaid
first surface. This second enbodi nent facilitates mgra- 25 tion of dust

and debris irdandid praticles. |Phonkrentbpd eht, Pehecpadd cbipEhses an
open, Ioév%y, dLge-di e Oé‘?feégtﬁf%e\fwé’rﬁ&n‘(@b f!QSLf‘Q&Qgi@?P&’ER ity of

fibers, ich are adhered to ea her at their points nut ual contact.
30The abrasi vweggard i@l esharayorbendonsedf4oe t hendli beestoéathenpadsby a

Zﬁ;oagsr%eghqggg%%gﬁggﬁjsfggagxgggr]oﬁgrigfnélggrgpgﬁ,tTEfP?? ggggenot 'n

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.qg.
silver.
The term “effective amount” is understood as an

amount that is sufficient to achieve a measurable gloss



negatively affected by the fact that the abrasive particles are only
present at the contact surface. As non-limting exanples, the secondary

bi nder nay be selected froma group consisting of phenol resin, 5 nelam ne
resin, urea resin and epoxy resin. I n one enbodi nent, the secondary
binder fornms a plurality of distinct droplets having a maxi num di aneter
which is smaller than an average | ength Beét ween two poi nts of nutual
contact of a ifgrervemehis,ad henfddrers tar ecHD swote entdatelantcoatied by t he

bi nder resin, facilitating further the mgration of dust and debris into

the pad. The WdES VPN A% D Iy S se i Ahdiff Parthi @es' havi ng an
average di ameef,ifs Qb 30 RMe g eferabl yr betwran 0.4 andk S om and nost

preferably 15 between 5 and 15 pm The pad may further conprise
second abr asiory garltliicdadsi Welaasred (oo bl Hrolp? tohsi i mepiofhigraphite tin

oxi de, silican carbide and al umnum oxide. T [ 2ef er ghl rovi ded
in the shgape 6t -a " F Gl g"rexdal@cu rfvﬁlglglcaa%ﬁa%%er%bg{ mggn%ggéggd 100 cm
and an unconpasset tfycknesidiet weess thand demtion. Hdrurd heammue;st here

is provided a nethod for manufacturing a pad for treating a hard surface.

The nmethod ¢ sd® b5 &A GG % I, 2Rt dpt gL S orP e S | PR iU s
face of the pag, (ﬁad@ e Sfurd il noen @k by asl & Pardd ¢igs,d ncl udi ng

di amond, such 'th said pad presents a first portion wherein said abrasive
particles areyrfesent Havewdi,r siilogreskmt et § ohl Bark 2o exgandt po? t$ ot havi ng

a second, .l ower__concentrat.li of i d abrasiyve 30 ti,cles. In on

embodi ment taheragC cont plo:r]tqu(;r%sl saﬁz%%s’i‘é%’i‘ a7 s r%éfefcr%lnﬁ?%a‘f%b?g%ﬁive
particles. ThemywasiMe pard. clrescdmyede ¢f avidedid 01 ¢ her fugsklgur f ace by
spraying, rolling or dipping. 16 Brief description of the draw ngs

Figs la-1b sHEWHSENGRcdtdiGhy BB H T stnambol et I 51 gsv2at2h show a

pad accordinﬁﬁﬁﬂﬁ%ﬁﬁﬁ%g“%n a regular basis range from about 0,004 g

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

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

The treatment may be performed substantially in the

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



enbodi nment . Fi gs 3a-3b show enl arged phot ographs 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 di agram of a pad
according to the first enbodi ment, and an enl argenent of a portion of the
pad. Fig. 5 is a sectional viewof a floor,surfacing machi ne on whi ch
a pad according to the disclosure is 15 nounted. Description of enbodi ments
The descriptio%uRFFPHFFPé%Yf86Msceﬁdat@@aﬁ;sertab|éhe prepencasefi matlee

net hod for nmaigte C r ces, .20 tl n.the nmethod for
i BhepaBcesAt aha gu§@%£@, £ g d§99§§qy§g égglfégnﬁaiﬁ

manuf acturing the tool, and finally on the use o f'enance

of a hard surfrhesticular, RehertirngthenEi gayl he pheferinedshawaha pad 1 nmade

up froman ope e%ﬁ%&g thSetdinen ionak non-woven web of 25 fibers 2. A
first surface §¥ e“pad-1"nas"aPor ti on°PI PP eSBREFng abPasFPBEASEL I ¢l es

bonded to the webfbye/reansrebyamsrengdatycbihnPEgE. ckel118nPhDAGE chaving as a
mai N pur pose tg bond fibers to the web. The pad 1 is circular 1 n shape.

30Referring tol®EH 4y THiNEeRRBS8/ Sbeanbnyarpayathensine SI-S2 in Fig. lais
shown. As is indicatgd,j0 Ei9-ql he_port i Pl presenting the abragsive
particles is present at the ?rsﬁeg%?fgﬁg %?g%%lY% %?ﬁgb?hegﬁaﬁﬁi ﬂnggd 17
| ess than the thithaesad Topfmehespat 4. steosearatbiheesecpadcsyrface B

there is a portion P2, which is substantially free fromthe abrasive
particles and %a%%%%%d%?ﬁdb%%d%?.a%SQénw?%?e?F?ﬁbl?% therfiens:, it is to

be understood &Se@i PPEA1DPS Bhe t REr ABLEOSHAHEI M &5 Of 2L hEP ng,n
portions of the individug? fibers.rF@ferr%ng to F?gsa%asgngggé?atﬁgrgkfs

shown a simi | d&3perNiy tmethiefYepbntey bef nghe hatnthet esisfacd0 poisi va P2'
heas ot e T THLLOE A ILENE R B et EnL e, e from
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 pm 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 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



In both enbodi nents, the abrasive particles are present throughout the
secondary binder, and the fibers 1,5 are bonded to each other by a primary
bi nder and/ or by being nelt-bonded. A description of the preparation
of a pad 1 according to the enbodi nent discussed with reference to Figs |la
and Ib will now be given. 20As a starting terial, circular, disc shaped
@it/Mcrotron(r) Tan Floor Polishing Pad having a dianmeter of 20 inches
(51 cm), a thi CRARITbECHBS MR Ut Gr fkef ghe b9 15i7e gk anstmastusBdus Such pads

are avail able §rom G itdMciotEON W ENS, o GA ; .. The starting density of
25 the pad was thereby 27 kg/nB. %i(g. 3ac?s alr%s@r%;s[cg%é %ﬁétﬁ%?g%ﬁ show ng
the pad prior thaappticatdbitvibehed pohynee aesé nblabrastine pashitebes. 1Erom

Fig. 3a, it c e see at _the fibers constituting the pad are held
t oget her at tﬁg?}?lrb%i%?%égl]'o eo#l%?% Jr“%o’hl?%crfe%‘g gogoaﬁﬁj?grh?ﬁiaboﬁv%r
resin. TheSpadcdblédexidlenaishees] | Aess, and £OMN1SESPOLYEStE ahd, pyl on
fibers. A honogenous pol yner resin m xture was prepared, consisting of

200 g PA resi mER 689HRHO it ¢lavieT ascraiscivieg f e HntiPer stof acABi s
Perstorp, Sweden)ucd®O0 g of T-RODO ethanol (available fromA fort &
Cronhol m AB, Bronma, Sweden) and 20 g of LANDS LS600F 4-8 pm di anond
particles (avail abl®hd morhHehdiss Super adou st Messuloab 1 Nefo Yoike NY,a5 USA).

Just before a I(;Ocratg on. ofethe m xture, 60 g of 65% p-toluene sulfonic acid
(PTS) was added as a Hardener . The resin m xture was sprayed onto a

first oneid of the M fieaefHOfid hes pol dshi g, pRash1 USings awﬁéf"?d@{,r%' type
t).

conpressed air spray gun (nornally used for 'spraying 10 pain e pad
with the uncurdtr i3S n s Mersdafieerome et Uide: gratrst 1 SUbseqguentd y, the pad

was placed ing hofealr 0X| ely 120C for approximately 20
m nutes. The pad haes ngvgo\aé?s%t}{rarctedsaw@eh ?p%g&aorr%céalief%a?r%%ﬁy bé sé%rg‘from Fi g.

3b, which is &xsrgrlescope sphot eyrafetesl & @ adul@setar, diopteiso 11gefnihe

resi n/particleetm' xture are formed al ong each fiber, also between the
fibers' points 6f mutual contact. The droplets are so distributed that the

fibers tolshich thenearadgdheriad ane N0t L0t iJiely Gaveled &E@Jd?e,c'n?aa&
as

illustration of this is found in 20 Figs 4a-4b, which show a pa
descri bed aboP& WRtseefter avde tieo L §s Hodealth,oranld seeeh|aff FeheIt0Mfrn,

portion of that--pad L9400 Weerein droplets 11 of binder/particle
m xture are a traecheda1 tg tOhe %Oiob\g{r@.o Irﬁ)mdr der to evaluate the performance of

the pad 25 producedhas tdesc¢richbed ralyove, peampataid i LLH IR ially
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.



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 pmsilver coated dianond particles, and a second one, referred to as
30 "green”, having 3-6 pmnornmal dianond particles. As a reference, two
different comrercially available pads were pysed: a 20 inch (51 cm) 3Mn 5200
Brown Stone Renew Pad 9 and. a. 20 inch (él cnm) 3M 4000 Grey Stone Polish
Pad were used, bot hﬂ?ﬁ/ i bt 2t F1om 3 tiee  PpduelimApaysa or redudhe thsts

were made on tMeridf eserdcsyriRge §YRESHa KL AL de mer bl e,from the
Kol mar den area outside 5 Norrkoping, Swe%leﬁ? andgKﬁog‘g%?‘l(L:?le%Se.C%égﬂ t est
was carried outtlhrwlsuriace of Eboutaddnurfistag deGoor €n«l eevyEBImay

Crystallizer I rf.aci ng machi ne (avail able from Coor & Kl eever,
S.A., Barcel 031%? gpaﬂi né)& a%%gﬁ%hgi Tyt &® ar r%'é?h pfat BBt 2 f o¥OP@cei vi ng
a 20 10 inéh flawingas, amd st atdign Bte AbosiicldBe | PR r Ihe, 4 esty i ncl uded

polishing the surface faor about 1 mnute/n2. The surface gl oss was neasured

at several spot@'OFthd i dLbefiot PN @t eFl eaehf ¢eehrereinr Using a
Sanwal / Cenma 1ol Q) A asseheckes - o Iﬂiea&ég’ssﬂ:{%lhugfl réryfté,abé es bel ow 15

constitute the average value for each area. 0357 15" Fat T B e.  sem
gl oss is rated®0amzo,S#tiq is rated 30-45. Rubbed effect is rated 20-25.

Fl at sheen is rated 5-15. ch,.surface was tested both dry and usi ng water
as 20 a | ubricant. C#&dé}l S SRl S He gﬁ}‘?cr%at U TS vils & ebitsse sarre Coor

Rosa/ K-2 &Pystiaddyi zetvifayai labladdombaora & K eevarr S vﬁﬁ-{rc%r? id
Spain) as lubricant, i.e. the crystallization chenmical nentioned in -B-0
562 919 as cofFicSinG MEgidSi AR Hesemursmdsitn caaied ol oty stat fac@Simdt i on

P9oated with %hbﬁt?mﬁl 3% tgﬁd su i%%%*iﬁ‘%ﬁ%h Lﬁruf{%cgec’gr“gﬁr%ggfepmﬁs 2"t
Tabl e 1: Test d-gser frbamed avict thiatiere sas |sulrt cantt omidd Kolgrmnden iy bje Pad
Brown Gray GY%&“S%th%%&S%lgiiface 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



17 17 10 Liquid Water Water Water 20 Tabl e 2: Tests perforned
wi t hout |ubricant on Kol marden marble Pad Brown G ay Green Initial gloss 20
25 28 Liquid No No No Final gloss

15
negatively affected by the fact that the abrasive

particles are only present at the contact surface.

As non-limiting examples, the secondary binder may

be selected from a group consisting of phenol resin,
5 melamine resin, urea resin and epoxy resin.

In one embodiment, the secondary binder forms a
plurality of distinct droplets having a maximum diameter
which is smaller than an average length between two
points of mutual contact of a fiber. Thus, the fibers are

10 not entirely coated by the binder resin, facilitating
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 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.



..,.. 25 30 50 romtables 1 and 2, It can be concluded that on 5
na}ble, which is a relatively soft stone having a hardness of about 3-5
noh, and using water as a |lubricant, the 3Mm pad conbi nation (brown and
gray) provide a slightly better effect, although bptp the gray and the
green pads achi eved values falling wthin ige “satin” 10 range. However,
during dry conditions, the green pad achieved a remarkabl e inprovenent,
reachi ng the sem gl oss range. Tabl e 3: Tests perforned with water as

| ubricant on KAQ;eengestei PagdnBLewnn& ay.yehlaw Green Initial gloss 30 29

24 35 Liquid Vater vater .
Figs la-1lb 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 nmounted.

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. 1b, a cross section along the line
S1-S82 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



Water Water Final gloss 29 29 35 46 21 Table 4: Tests perforned
w t hout |ubricant on 1(40 concrete Pad Brown Gray Yellow Geen Initial
gl oss 29 34 30 48 Liquid No No

17
less than the thickness T of the pad 1. Hence, at the

second surface B there is a portion 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 1b will now be given.

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

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

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

A homogenous polymer resin mixture was prepared,

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



[ [ it ted that in wet
No No Final gloss 34 35 48 58 romrabies 3 and 4, it is no
conditions and on K40 concrete, having a hardness of 5 about 6-7 mpb, the
conbi nati on of brown and gray pads did not provide any neasurabl e

: wh mbi i f yellow and green pads

i nprovenent at all, ereas the conbi nation of _ Cvas
i i stinct inprovenent. In dry Cg;g?l tions, a small inprovenen
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the surface treated with the co d
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view of a floor surflaCingin 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

10 paint). The pad with the uncured 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.

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

In order to evaluate the performance of the pad

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

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

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



machi ne 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 nounted on a driven, rotatable
carrier plate 4, which is typically journalled in bearings and thus
rotatable relative to a machi ne body 5, on which a notor unit 6 is
arranged. In this enbodinent, the machinethas a handle 7, and is thus

adapted for heidgs 180 heheld pushedtpusireds byo acvey ks tignopes at o . PA& Wére
recogni zed that in other enbodinents the floor surfacing machine 20 may be

e.g. a ridableSs@hikee fafaetrne hfeomadli et pl Brel 4 ¥hat USR- adapt ed for
I Vi th d T; t } df
receiving the pa ﬂh? {@s@sa%ér@mg?&@o@g%g&fﬁ{fp&&ﬁ?%&rf%e bﬁyﬂ)‘ég. or

15 everyday cl eani ng/ mai nt enance p ard surfaces, such as stone,
concrete or tkskedrded |roorbbar frecasl eisf ngn at fi¢ oke Lisduir daci ageaachi sedsuch as
a scrubber./dryer conbi nation chi ne, g. the NiIfisk CR1300; a single

di sc flooP |?|’f1é]ﬁ%ﬁﬁc%gm%ﬁf%%§) (‘T’bﬁ/ %Zg%eﬁo%?r%?%h Sheklft ¥y, the

Ni | fisk 5108 @irbARi GubuwmisheirfLcd. of hgodit f1 sk?, SHHZP o BRHRHL20 or
BHS7014, all of which are available from N |fisk-Advance, Stockhol m

Sweden. The thkegwehtClfsthel 110brl 3WKackleer t i b3t iy0 perglokmed by

causing the pad,, Wam d e CONLAGS, W LR LG 25 81007 gurlace,.tosolate in a

pl ane paralle oor surface. Typical "rotafional speeds are from
50 rpm to 300viate aotifsld heapaiter rphatdoneyeted| bner recehvghgra 20
a first enbodi nent of

rotational speeds cluded, is clear fromthe above

accor di ngot 0 Jtrhcg" pfﬁ%%tp?ﬁ] ;%W%s’iﬁ‘éa%b%r?%e‘ék"%‘ht %)Z)%p?plf‘of%??. thrke
di mensi onal No- WRYED MED; sHed Udh d0s @ PA ek kbt Yabut | Densnuvl)eh afige
adhered to each other at their points of nutual contact by neans of a

primary 23 biwderce ankbih whi cheabiresd vet paeTeEs bssapes nPkethod 2hea
socondary, DLMBEL AT API A ol ;e lhiat GULERCS oo bip Palyp Syl
Al ternativel y31®rGlosschecker. 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 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




5 additionally, the fibers may be nelt-bonded to each other. In a
second enbodi nent of the pad, binder/particle mxture is only applied to
parts of said first surface. This can be achi eved by maski ng those parts of
the 10 surface to which the binder/particle m xture should not be applied.
In a third enbodi nent, the pad is entirely_ jnpregnated with the

bi nder/particle-mxture e g. by using su squeeze rollers as are
described in B $62S35 9197 In a vaBbant of {hds enbod] ment, a
relatively th i ROA--wWoven—pad—i-s hed to a thicker
carrier pad in order to provide the flexibility. According to variants of
this enbodi ment, a Tabisd ant iTddtys tor £ FROS T PNA o VWOVER, P ¢ -yoven web is
attached to a 20 thicker carrier pad. In a fourth enbodi ment, a three
di nensi onal |y [é%]x}%éhr‘%ﬁ“ K¥it ¥ pad may be used, whereby the binder/particle
mxture is ap d—as descri I_ghoverrtin—a+f+i+th-enboedi-wment, the abrasive
particles are éiS&Dresent in go%t eri BF3Y the & S n gc}fi r st
alternative, thelitpadl islasnonzwven fipes pad su anti al;rak/ as descri bed

above, wth the-di-apondparticlesincllded in t r erial. In a
second alter na{“t]ic%l, the pad |%°a pol yng¥ofoam padiai th the di amond
particles inclrided T 530 The[Famed pofygrer—atefrdai— In a sixth

enbodi nent, t pad 1s a polymer foampad, to a |surface off which a
bi nder/ particl e ningme tiad lapplli ethda ,desxrdabed@tzm&lu&’i e rgsent
di sclosuregis nof i m'wthgd tqQ the use of phenol resin. Oher exanples of

suitabl e resins are mifafithes & &£ 1dgdal Yark® ffol Sedterhaegins
Furthernore, thednasdener amaythe-seheat ed 4 omany 2 har daegfear 1Sutlﬁi]§ia-b| e for
ude e

the type of resin selected. Also it is possible not to inc
har dener, e.gC3Y-althewsHg PRE Famticaducs dbrauwri ghet drenperatarieicand/ or

for a | onger penried0f Lti ~+t Ne . sol vent hanol was used in the
exanple) 10 is Slrgovi gleg nergr%gl élf?%crtédl?&z%toﬁ@k\/ibé)%g‘s%ﬂ? S Phénsd % e and
thereby to faditkenapredsprajirgethendoks Ay 1Suigt alil@ isolornt SNy e used,

and the ngverrltanrray | so_be excluded, provided that the nethod of
appl i cation so-aPffowd° " iEThe SHra8tvEryareneiéd opsef dfeblgy semclpade di amond.

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



However, floor treatnent pads may be produced according to the principles
set forth above using other types of abrasive particles, or conbinations
thereof, as well, e.g. those nmentioned in EP-B-0 562 919. In particular 20
silver coated dianond particles have proven to provide good results as
well. Naturally, the dianond particles nayzge conbined with other types of
abrasi ve particles. It is understood“that the pad 1 having secondary
bi nder and abrasi veTpartei &redeassdeseificheddabovéomsay lbbr2Gaatt achedoto a
disc or plate E%KEEQt@” arbitrary connector for being connected to a
carrier plate of the surfacing nmachine, or that the pad may be directly
connect abl e toPaHe surfaci ng lEaehime by gyeans of [a.Yebgr O- [¥PEcO0K
arrangenent previ-ded—on-the-gdarrier plate the hdoks of 30|which engage the
fibers of the Eaati?lFQHEEF t|¥€ mai nt erddce t ool |ABy be compdsed of {he pad

Nnarti

with the prinﬁingg der, the condary [hinder—ang %he abtrasi-ve—partiCl es,
possibly withithe addition off dyes or printed 25 areas pr)@?ding
informati on opFiheltypesef pdd4 manuf adtyrer, tradenark et ¢ssg
Al ternativel y —er—agddi-ti-gnallly,—the pad may be provided with a backing
| ayer. S5Further tegFEOﬂeT%bﬁﬁﬁférﬁ%ﬁ fisi 4§ AppnPégdt tBayelihowetnd green
pads, descri begoaboveonasamgl bnarebherpad: f ef gLk 085 0Lt e, having
15-30 m di anond parti cl es, butnothermjge co?fesggaggné p%§gﬂes§ePFom1and
green pads Mes@Pebedoaboveh, Asha cefkiratépnacBMprpwblond1§r RedpBubf anaPad,
avai l able fro . Pau MN, _ USA S.used. In a first additional
test, the appr%%g%%gévﬁggsgaér%é?%%F%ET%nlﬁﬂr8VF@8nBaﬁtpﬁ%ﬁuewhgﬁﬁﬁéce.
G oss val ues ofhé¢ heorfib Dost wWas oeagel 8w belogeeandpafitep b eataent, at 15
five spaced aggrtwﬁfints using the gloss neter referred to above, whereby
an average gl 0s5°ValGle WRRTQUFBEP Gt el aft Br CpROEELSNAg i sthabhchmpadveype.
The results angeshows idbdabl £o6. ¢ Jabl e 6; cdr L§hi, ng, of 1,91 Led, pak
par quet Pad 3MD red Vihite o} r acg ¥r88£é§ 0 8n OLn 8 Comb1l

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

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

20 All in all, it is concluded that the pad according
to the present disclosure provides a noticeable improve-
ment as compared with the prior art. The lmprovement is
particularly noticeable during dry conditions and on

concrete.



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 20From Table 6, it can be seen that a gloss inprove-
ment froma silk matt surface (6.0) is achievable, in particular when using
the yell ow and white pads, which both provide a very shiny surface. The
white pad provided a shiny surface, mhereai the 3M) red pad provided a 25
shi ny, though sonewhat bl otchy surface. It.aas noti ced that the‘mh!tg,
yel | ow and green pal39prévitded &S¢bigneleanell obr 2 Fhoarsecoridcadditi onal

test, the appljgaRtn8 B8ASn which a pad 1 according to the present
disclosure is mounted so as to define a contact surface 9
with the hard surface 8, which in this example is a floor
5 surface. The pad 1 is mounted 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 motor unit 6 is arranged. In this embodiment,
the machine has a handle 7, and is thus adapted for being
10 held/pushed/pulled by a walking operator. It is
recognized that in other embodiments the floor surfacing
machine 20 may be e.g. a ridable vehicle fitted with a
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
combination machine, e.g. the Nilfisk CR1300; a single
disc floor maintenance machines (low speed or high
20 speed), e.g. the Nilfisk 510B or 545; a burnisher, e.g.
the Nilfisk SDH5120, BHS5120 or BHS7014, all of which are
available from Nilfisk-Advance, Stockholm, Sweden.
The treatment of the floor surface is typically
performed by causing the pad, when in contact with the
25 floor surface, to rotate in a plane parallel with the
floor surface. Typical rotational speeds are from 50 rpm
to 3000 rpm. However, lower or higher rotational Speeds
are not excluded.
As 1is 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



were tested for wet polishing of an oiled oak parquet 26 surface. d oss
val ues of the floor was neasured, before and after treatnment, at five
spaced apart points using the gloss neter referred to above, whereby an
average gl oss value was cal culated after processing with each pad 5 type.
The results are shown in Table 7. Table 7: dry polishing of oiled oak
parquet Pad Wiite Yellow Green Green Initial gloss 6.8 6.8 6.8 6.8 Liquid
Wat er Wat er WaPeRdRyr 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

5 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.g. 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.



Final gloss 0.0 0.0 0.0 22,8 From Table 7, it can be seen that
starting froma silk matt surface, the white and yellow pads provided an
entirely matt surface, with sonme grinding residue being 10 noticeable in
the water. The green pad, on the other hand provided a matt, entirely

snooth surface. Dry polishing with the greep pad provided a shiny and clean
surface, entirely free fromoil film v€a4£ not i C(‘ad'that the white, yellow
and green pads proviedrievery ¢ieahofhiverisiBott livastaisoonbhedusdabrdry

ol i shing of t o) i usi he white |l ow o reen, pads subsequent
Itoo t he wgt p0|;|9§ rﬁ(%lgf%?%\]/l d% %%o%?ar\l} #%%ngi ﬁ%’f‘é‘?{)%% fﬁﬁé’gso?rerabl e 6.
Hence, it is comtdnudes, tiatat hep@ag @Ilhcscé@ﬁgaﬁsh@fet@éz??n&y be ]chsed 1‘02I y
ri ndi ng and/ or poljshing wood surfaces, such as woo oor surfaces, dec
gurfaceg (on e.gl.O ‘f‘?‘b}%egla?o%%at € Q\fﬁme%%?f’é%és?eiﬁ?é?@b@@nﬁt@?n@@y
doors, baseboaigitadiar diieafld fehadthdlonal Lestesifie.apRLLEANt s P pafls 25
were tested for dry polishing of an Antico(r) vinyl tile oori ng, .
avai |l abl e fromARITHLR IR erdlatti onblcl Covente yha enpr pcesgedow & hl b oogi ng

wax to a shin inish. . Initially, the surface had nmultiple scuff marks.
d oss val ues )clffﬁét [Peas Itogorél%\#aeg an%a%u?%ﬁ?e%e?%?%eﬁﬁﬁuﬁ?t%‘Ed?l%? ?eatment, at
five spaced apartggoipdsiatsicny tiee gl oss neter referred to above, whereby

an average gloss value was calculated after processing with each pad type.
The results are shéwrSn t%l%’%{e%trab?@@oﬁr‘ya@ow% i iy e fgrdrgpee Vi nyl

flooring Pad QOS5 SPPERMNNUE, to reduce the viscosity of the mixture
and thereby to facilitate spraying thereof. Any suitable
solvent may be used, and the solvent 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 hocoks 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



24.8 Shiny surface, nmultiple scuff marks 3M@red 24.8 Shiny surface, scuff
mar ks remai ning White 16.4 Clean, matt surface, no scuff marks Yellow 19.4
Cl ean 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 fl oor
surface, did not renove all scuff marks. The white pad renoved the scuff
marks, at a loss in shininess. Wth the yéllow pad, a nore shiny 10 surface

was obt ai nablheeaw phroalildisgulih reails kel RG ferovebe BIe fgicgen pad provi ded
a surface having practically the same shine as the initial surface,
al t hough t he "8EUfRCHRIRS - wWerFedefirkel®f Cr-enpved. It was noticed that the

white. vellow andgreennads by owidedca iSnuany Cloan lOHy k. a fourth

addi tional test, e applican s were testéed r ‘'wet polishing of the
Ant i co8 vi nyproivlieled @artihng, bprdcessddwsirt.h fl ooring wax to a shiny finish
InitiallyS the Su%&%%%ega eg¥gthgk% %%%fogggr:%sfgémg%plicant’s
vellow and green pads, described above, as well another
pad, referred to as “white”, having 15-30 pm diamond
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 oak parquet surface. Gloss values
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 oak parqguet

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

ment from a silk matt surface (6.0) is achievable, in
particular when using the yellow and white pads, which
both provide a very shiny surface. 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 oak parquet



20 val ues of the floor was neasured, before and after treatnment, at five
spaced apart points using the gloss neter 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 perforned. The results
are shown in Table 9. 28 Table 9: wet polishing of Anticoe vinyl flooring
Pad Liquid d oss Comment None None 24.0 S8#iny surface, nultiple scuff nmarks
3MC) red Wt eduda e Shinys Surdacss some s Uf fodmrkss nedmd i d1g, Wi £ & Mt er
15.2 C ean,matt surface, no scuff

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
5 type. The results are shown in Table 7.

Table 7: dry polishing of oiled oak 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 flooring
using the white, yellow or green pads subsequent to the
wet polishing, provided gloss values similar to those of
Table 6.

Hence, it is concluded that the pad disclosed herein

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



mar ks Yel |l ow Water 19.0 C ean surface, sonewhat nore shiny G een Water 20.4
Cl ean surface G een None 26.8 Very shiny, clean surface From Tabl e 9,
it is noted that the 3M O red pad once nore failed to renove all scuff
marks fromthe floor surface, although providing a shiny surface. The white
5 pad provided a clean, matt surface, whereas the yell ow pad provi ded a
clean, slightly nore shiny surface. The r&kult fromthe green pad, when
used for wet pelishimg, was foderatebyqbgbier phancthatieg the yebseow pad.
Once nore, the green pad when used in dry conditions provided 10 a very
shiny, clean BtFfacecteErs@st notheed, tWatrehe hidecryet| shvandvgteen pads
provi ded a very.c . i i Ll e t
applicant's S’éys %\i?%uitéeg?(ﬁeda?%efrd?%ﬁ%%#is%% legﬁg? %é?kﬁz%?%uﬁ?? bgfh%urface.
The initial swedates hade beerwit reatBabet®. 15 fl oori ng wax. d oss val ues of

the fl oor .was neasure efore and after treatnment, at fjve. spaced apart
poi nts usi’ng the g %Egé te r¥e‘?%f3r% 139 3b ?lﬁ\ﬁ%r‘éb'gly%ngh?/‘gfh’@% gl oss

val ue was callgihated aE{gEs Pr oCERSAE W Th each pad Type. The results are
shown in Tablﬁb%@' 20 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 wvery clean floor.

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

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

25 performed. The results are shown in Table 9.



29 Table 10: dry polishing of |inoleumsurface Pad Liquid doss Corruttent
None None 19.0 3Mr) red None 21,0 No noticeabl e change Wiite None 12.8
21.5 The surface is natted _ Yell ow None

28
Table 9: wet polishing of Amtico® vinyl flooring
Pad Ligquid |Gloss |Comment
None None 24.0 |Shiny surface, multiple scuff
marks
3M® red Water 24.8 Shiny surface, some scuff marks
remaining
White Water 15.2 Clean, matt surface, no scuff
marks
Yellow Water 18.0 Clean surface, somewhat more shiny
Green Water 20.4 Clean surface
Green None 26.8 WNery 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 floor.

In a fifth additional test, the applicant’s pads
were tested for dry polishing of a linoleum floor
surface. The initial surface had been treated with

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



I The surfaces perceived as nore shiny than reference G een None 26.3 Very
shiny and cl ean surface From Table 10, it is noted that whereas the
white pad provides a matter surface, the 314C, red pad only provides 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 not9ced that the white, yellow and
green pads providechilyery: cheamndlpoiingnos sixdheaddithipnad test, the
applicant's pads_10 were tested for wet polishing of a linoleumfloor
surface. The [Pafitial duifacd Hakodeefoveated WLIJ]__LLO_QLI_DQ_JA@X_.Q_Q_sﬁ_
val ues of thaNnéh®or wadomeasure®,0before and after treatnent, at five
spaced apart |p@pntsSqusiiaget he (Bl oss et entriekemred chenalove, whereby an| 15
average gl osgyyalJe ey, £al Cullpd ol Bt PEGRESSLAT il each pad Type. The
results are ._\_lfluil\il N Iﬁlct%” %g\%:’ :'[F§: ‘{\,ﬁ[fa%%l I %ﬂl [é%c% vjedn%' ewglr%urT ce

Pad Liquid djoss Come ne
1ny than reference

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

Pad Liquid |Gloss [Comment

None Water 19.0

3M® red NWater 7.3 Very matt surface after scouring

White Water The polished surface removed by
3.5 scouring

Yellow Water The polished surface removed by

7.0 scouring, matt finish maintained

Green Water Somewhat more shiny than after

9.8 yellow pad, matt finish

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

while removing the polished surface. The green pad



31\4(r) red Water 7.3 Very matt surface after scouring Wite Water 3.5 The
pol i shed surface renoved by scouring Yell ow Wat er 7.0 The polished
surface renoved by scouring, matt finish maintained Geen Water 9.8
Somewhat nore shiny than after yellow pad, matt finish From Tabl e 11,
t is noted that the 31vi(0 red pad provides a very matt surface, while the
white pad 20 provides a matt surface, and3Q:orrpI etely renoves the polished
surface. The Bedtiolepad priovitdes mommtshinyi Sinishide cenpyvidg wieh pol i shed

surface. The @Hé*?%f%%& égé. It was noticed that the white, yellow and
green pads provided a very clean floor. It was also noted
that dry polishing of the flooring using the white,
5 yellow or green pads subsequent to the wet polishing,
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 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. lacquered wood surfaces, such as wood

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



provides a slightly nore shiny finish as conpared wwth the yell ow pad. It
was noticed that the white, yellow and green pads provided a very clean
floor. It was also noted that dry polishing of the flooring using the
white, 5 yellow or green pads subsequent to the wet polishing, provided

gl oss values simlar to those of Table 10. Hence, the pad may be used
for grinding and/ or polishing linoleumandlplastic floors, e.g. floors

having a surfggei §oNpFrisbagsyj Nyh11pehydsethanentepoxy, mdtayhys, 10 or ot her
plastic material. In particular, the pad is suitable for dry polishing of

such surfacesdodnsa Beyehearagddetfonal test, the applicant's pads were
d f d | i shipg.: I d . I '
tested for dry polhshing:gh 8ol 26QURLEI-RALAVRERL] OPheSHREARE, hO HBk

test, an additional " pad, ange™ "and having di anon partlcﬁes of
2-4 m cron wasousgdlishbss paluesrobuthecékpoe.wassneasiied, “helopetdnd

after treatnment, at five spaced apart goints using the glosi meter referred
to above. “TheSPEERFESs aFRAshdth FRUFALPE 12Pe50TEANECTSApBIfEhi fig of

llacquered pargugtcsyrfacesiRed £eghssapnge. O apgevhnkhi alp9kessy40 40 47-50
Li quid None None None Final gloss 47-51
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. autromohile 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.



58- 60 56-59 From Table 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, regardl ess of whether it is
performed on a surface having 25 an igjtial gloss value of 40 or of 47-50.

Hence, it is concluded that the pad disclosed herein nmay be used for
grindi ng and/ or polishing | acquered surfaces, e.g. |acquered wood surfaces,
such as wood parquet floor and othe?L$§%auered surfaces (on e.g. 31 patios
or boats), wall surfaces, interior noldings, doors, baseboards etc.
Accordi ng to anot her enbodi nent, the pad nmay be used for polishing polyner
surfaces, e.lg. Fsd:adl |fed "tgeladdaty’ a5 heundf ddexr tshatfagree ftdwnd aomt

fiber-reinfarced plastic, structures,. such as _hoats etc. nd ich

t ypi cal9Y ompri%se ?fésq}ﬂbz‘r‘?d BSit ifGATSy 30 Gient's screa%me,&%cosrug%r?gce”t 0 yet
anot her, eredi RN tab ANE RaG TR & URhdeQr @ it nhanad/terdie] itshd ng gl ass
surfaces, such 10as e&g. aut onobi | e wi ndows/ wi ndscreens, in order to renove
smal | sachtralssserdic.a first Rogdridimyhesgidt Shict e EipGdinferitic ke pad may
be used, for, Qrindi ng, and/,qrspQld shing automob e badl &g gndEwan for

pol i shi'ng 6%|nte surfaces on autono Flecbodles, 15 1.e. autonotive enanel.
Wher easatviengret edsordi, s dloesed deerceint rarte suidfald el d atbrrasgiutear treat ment or
mai nt enance, they can also be used for ad hoc polishing or grinding

treat mMOREL1dESELAI VB 1. Atool for treating a hard floor surface,

the tool conpd,RiiRg d [ RlgnRad hawume am actdms, t rigatdent surface
presenting abrasive particles bonded to the pad, wherein the pad presents a
first pomensdonedr eion-s@ivérabredsi veqgdadiing es i pridsemt ifike s r st
concentration, and.a second portion having.a.second,, |ower entration of
sai d aHﬁlégpv@rﬁaﬁqh&rgg%o it ce%|h§3|rn tthhp?aiLcF %Joorrl%irt_‘lsseo\épénﬁlccg%gln, | of ty,

three dbaeasitgnal non-woven web, including a plurality of fibers, which are
adhered to each other at their points of nmutual contact, wherein the

pad present ¥hgrstianddyed Psidz & redtted F vt alasd stiiafy FdBvre S drdadhy

"aChingxiQQQng floor surfacing machine, and

wherein the abrasive particles comprise diamond particles.

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

portion (P2) is substantially free from diamond particles.

3. The tool as claimed in claim 1 or 2, wherein the pad
comprises a disc-shaped body having a thickness and a first
surface, wherein said abrasive particles are present on said
first surface and 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 second surface, opposite said 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 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.



wherein the abrasive particles conprise dianond particles. 2. The
tool as clainmed in claim1, wherein said second portion (P2) is
substantially free from dianond particl es. 3. The tool as clained in
claiml1 or 2, wherein the pad conprises a di sc-shaped body having a

thi ckness and a first surface, wherei® said abrasive particles are present
on said first surface and down to a depth fromsaid first surface, which
depth is less than said thickness, such that said first portion is at said
first surfa&e %gd ai d seco d.gprtion is at a e; nd surface, oppasite said
first surfacde. ‘1€ TOO4aSTRASIHGE 48 EPdi B§ &hE “6F +EFaims 1253,

wher ei ghtheipadheoABrhseScapdirse-3bapashodndravitng tact hagkress ard a first
surface, wherein said abrasive particles are present over |ess than the
enti r ether edsif acecceudhryhkingaird first and second portions are situated
adj acent each other at said first surface. 33 5. The tool as clained
in any one of the preceding clainms, wherein the abrasive particles are
bonded to tke makerball et theipad by anseecordary thiengerceding cl@imEhe t ool
as claiped i.n any one of the preceding clains, wherein the secondary binder
COonpr | yBeTgin e SERETBR T ¥hERBASKe SPRP IeIS&nite 119&sitn OGr &4 PEST Yand
epoxy E8ghR, melamihe FBEihOOLrRE ¢lkalipEd i 3%, OResah .t he preceding
claims, wherein said secondary binder forns a plurality of distinct

dropl ets having a maxi num di aneter which is smaller than an average | ength
bet ween tmo7poEﬁtstoflnutual con%act of a fiber. h . 8.&{%3 t aal, as
clainmed in any ofie “8F "t A& Sggégglnéncﬁgﬁn§,GWnggiﬁ fhgc§bra§ﬁ§:éﬁﬁyﬁﬁcles
are presertihhsaughedtohbarsepondary rbirfidela plurali%y Bre digelirrs cl ai med
in any one_of the preceding clains, wherein the fibers are bonded to each
ot her  BYCRLBFEMBRY 1BEndeRa&Al B dbpmssiedy Wielch- Bengdgl ler thappanthe t ool
as cl abgedabl anyqeRepat, LG RLECRHING Clal Mhe UM LRGL LAMYA §f NG, second
abr asive pa ficles selected from group consisting of graphite, tin oxide,
silicon carbide and al um num oxi de. 11. The tool as clainmed in any

one of the precedin | ai ms, wherein the pad has the shape of a circular
di sc havingga %gﬁnﬁgSﬁ Bt feanmse éﬁdafdbcﬁﬁiéﬁdt' & &t kness

bet weephdraRf 8heMibrasive partAchboh SULRGNG FRGRIEOGOHNHd Sing a tool
according to any one of the preceding clains.
secondary binder.

9. The tool as claimed in any one of the preceding claims,
wherein the fibers are bonded to each other by a primary binder

and/or by being melt-bonded.

10. The tool as claimed in any one of the preceding
claims, further comprising a second abrasive particles selected
from a group consisting of graphite, tin oxide, silicon carbide

and aluminum oxide.

11. The tool as claimed in any one of the preceding
claims, wherein the pad has the shape of a circular disc having
a diameter between 30 and 100 cm and an uncompressed thickness

between 1 and 5 cm.

12. A floor surfacing machine, comprising a tool according

to any one of the preceding claims.



