1 METHODS AND TOOL FOR MAI NTENANCE OF HARD SURFACES, AND A METHOD FOR
MANUFACTURI NG SUCH A TOOL Technical field The present disclosure rel ates
to a method and a tool for naintenance of hard surfaces, primarily
concrete (cenent), terrazzo and granite floor surfaces, but also 5 marble
or |imestone surfaces. The disclosure particularly relates to a nethod and
a tool for maintenance which are suitable for use on a regular basis to
maintain a polished hard floor surface. In addition, the present

di sclosure relates to 10 nmethods for nai ntenance of hard, snooth surfaces,
primarily wood, |inoleum |acquer and vinyl floor surfaces. The disclosure
particularly relates to a nethods for mai ntenance which are suitable for
use on a dail yMEﬁé@% tA%WS@EaP@R%%ET@)@ANBQrgF ARt reEEEaCeaND 1D such as
a floor surfac g or
light polishing of floMETSQGR] EeRMANYEFRSEURINGASYEH thhdOPdr m of a 20

t hr ee- di nensi onal non-woven web. The pad is usually provided as a
circular, disc-shaped body, which is to be disconnectably nmounted on a
circul ar carrilechpiatk faghicch in use is caused to rotate in a plane
parallel with the 0 rf t erpagd, ey ught into 25
contact with the f %é;bfe ac§§§Cl§%ﬁ¥E ngét%%n%?e%é%d by la'lth%egpressure
arising betme&noﬂhéofIm&mnuﬁndna@eOQN@MKh@uréapﬁﬁerppimﬁﬁﬂlYTﬁ@n@aﬁﬁﬁer pl at e
is usually dr|v n d rnd, gr me, which
may be 2 arran§e89¥ té¥¥a edgg?n€¥§$¥ﬁf %%§ Ef%%&%pg%gtgéggr whi ch
may be arrangedrageapr|kaﬁ3;onghsgréaces The dlsclosure particularly

relates to a method and a tool for maintenance which are

suitable for use on a regular basis to maintain a
polished hard floor surface.
In addition, the present disclosure relates to

10 methods for maintenance of hard, smooth surfaces,
primarily wood, linoleum, lacqguer 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 is caused to rotate in a plane parallel with the
floor surface, such that the pad, when brought into

25 contact with the fioor surface, is slightly compressed by
the pressure arising between the flioor 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



Such pads are fornmed fromfibers of an organic material, e.g. polyamde

and/ or polyester, particularly 5 polyethylene terephtalate. In sone cases
the fibers also include natural fibers, such as wal nut fibers or coconut

fibers. The fibers of the pad is interconnected at their mnutual points of
contact by so-called nelt bonding, 10 whereby the fibers are subjected to
heat that cause the outer part of the fibers to slightly nelt and thereby
to bond to each other. Alternatively, ok additionally, the fibers may be

i nterconnected at their nutual points of c ntact by the 15 pad being
i mpr egnat ed wi AH 229561 {Repe r%‘é?q?d R&r BFhaFT €Y & &R érkrlﬁﬁl PR OBri mary

bi nder ". Produgticonm@l, bhi sriyppohsnanciemene padscis. wel |  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 G668 PRIARIhLSE™ES HEOT Ut Y EFfaBBr AFEN6h her ei n.

US- A- 3, 537, 12IngliesGlaqses. padscfaimipel hahyog sdrfaces, phralamaum plastic,
wax and simlar surfaces. US-A- 3,537,121 al so di scl oses production of such

pads. In US MRISEnyione st areridlateed N THabastve palf il i%¢ 25

applied to thefaddly passhnor ihe spadubet ¥eam muairinets shuaRzZMUol |'s, one
of which is partially inmmersed in a container for a m xture of binder

resin and abraSiif&sS -particles, after which the pad is allowed to cure or

dry. Thus, in US A3, $3¢.121@ n%dplaa PE Ovh E8thonMaiceBai st Stheantirely
i mpr egnat ed by the binder and abrasive particles. US- A-4,893,439 discloses

a pad for pol i%tiulg PPeBFs SurfddestoPyafamhidfid T tpReNebiEi sts of fibers
of 3 organ ¢ Jrhehhakhang; Constidutesjactof oo ORER RARLVOVEN: the

outer part of the fibers to slightly melt and thereby to
bond to each other.
Alternatively, or additicnally, the fibers may be
interconnected at their mutual points of contact by the
15 pad being impregnated with a polymer resin, hereinafter
referred to as a “primary binder”.
Production of this type of non-woven pads is well
known from e.g. US~A-3,537,121, US-A-4,893,439, EP-A-0
387 374, GB-A-1 348 526 and EP-B-0 562 819, and thus does
20 not need to bhe further elaborated on herein.
Us~A-3,537,121 discloses pads for pelishing 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 i1s 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



structure, and contains a binder binding abrasive particles to the fibers.
The pad shown in US-A-4,893,493 has larger voids than that shown in
US- A- 3,537,121, and 5 thereby has an inproved ability to absorb dirt, so
that it can be used for a longer period. Also the pad disclosed in
US-A-4,893,493 is entirely inpregnated by binder and abrasive particles.
EP- A-0 397 374 discloses a pad for floor polishing 10 machi nes, which al so
is entirely inpregnated by binder and alrasive particles. Pads of the
above type are frequently used for so- . called "burnishing"”, i.e. dry

pol i shing (of t¥FBHa™@&FT Y21 b 50“8ft1g81;§/s K g]‘rﬂflrty)' REFR BOPTHEED at high
speed (1500 15s5:300Q u)) 2aAdc6:@ Atdsvel yihowt psassinE abwhakhva view to
restoring a polished surface. This tyg%g of ér atment is _c I‘}y9 used for
bot h vinyl andPHarifiest F6ofPhgslPads T PEuPRALT ¥ ort 't HPsPput pose ar e

avai | abl e from3MG)rqerdeniat henhdesingrakhenn "M us-lear, sBads21, and provi de
no or 20 little effect on very hard fl oor surfaces, such as razzo or

ter
concrete, whi cHHERRY Ba&n28ubfRictva% 2Rear FY of® HIGRgEr “per PO B ti ne.
EP-B-0 562 919; di sG] 9se8s84N08r Woviehgeadpet i 0] yameio thiebgka which is
entirely inpregnated by a binder 25 conprising a m xture of %grabl e plastic
resin and abr@siiAesesr EncVes? iy 487 part PeFer iz dmpreanatsd B As

exanpl es of cusabis 88l RBrAL SvdBIirQrRedsphenol resin, acrylic resins,
mel amine resin and urea resin. Dianond is nentioned as one anbng several

ot her exanpl es of FFPraudPbhl &’ 4pHasilveepart Pad L HowevePOL &804I ng to

EP-B- 0 563 919 cHieNadndi-gchpsed 4 hereirp1|sispidabied o pineat ment of
mar bl e fl oor surfaces, and only in conbination with crystallization
cheni cal s, whi @ rgdiR$ize particles.

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

15 3000 rpm) and relatively low pressure, with a view to
restoring a polished surface. This type of treatment is
commonly used for both wvinyl and marble floorings. Pads
suitable for this purpose are available from 3M® under
the designation "3M™ Fleoor Pads", and provide no or

20 little effect on very hard floor surfaces, such as
terrazzo or concrete, which have been subject to wear for
a longer pericd 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 cone ameong 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 c¢rystallization chemicals, which means



that treatnent nust be made in the presence of liquid containing a
salt-formng acid. The pad in EP-B-0 562 919 is al so provided by passing a
non-woven pad through a nip between two squeeze 5 rolls, one of which
being partially imersed in a binder/abrasive particles m xture, such that

t he binder and abrasive particles, via the surface of the cylinder is
distributed in the pad. Since the pad disclosed in EP-B-0 562 919 is to be
10 used in the presence of crystallizatign chemcals, the nethod described
in EP-B-0 562 919 actually constitutes a V|tr|f|cat|on met hod, used with a
view to inprovilig tReatBeR; Mussicst BAce Hhd hUPABISENES of H bl e f1 oor.
This nethod |émﬂgﬁn§HPtéﬂ%éﬂﬁAﬁbrgghgyaggantenance pur poses, 15 since it

i nvol ves use of specia stallization chem - cals, including acids, which
are to react with Eh?c?%ﬁrﬂbﬁgééﬁp PhZt B2 1106 SSuPFaEEISD Hor m i nsol ubl e
cal cium salts,;SUeh g ABLheddrS phuPtEablyh Used ORERWEEN CAMAGHIRRe W th
the initial preparation of the polished marble 20 floor, and thereafter at
interval s 6f 6:ClZsmpAPRsOL THE ChrbERBE BesEI bat F¥eEPed B2 562 919 is t hus

too conpli- catgdhfon,belng 1%@e§ daity-dasisn Pade ofe thedeype

referred to in EP-B-0 562 91 sol d by 3N( under the designations
"3MI" 5200 Br ovat Stbéﬁélwaaqqéﬁé\ﬁdepadmanﬁhew UB00T Ry Stlgmélepol i sh
Pad", and are H§Qg5%95b&g@§phpghgabghe in the presence of crystall- ization

chenlcals and at relatively | ow speeds (below 250 rpm. The need for
crystal lization chéaneal she ard ctilherosgd surkimdiel ﬁﬁ?o%i%gl%géhﬁ§ makes

the p0|lsh!ng%mﬂ&klﬁDEE? &%ﬁ?%ﬂﬁ@%%dcr§§9§§lfﬂﬁ:Q@ﬁ@h%ﬁhéaﬂ£etﬁ% be appl i ed

to the surface, possi fenoval of excess chenicals, which
al so contrlbutm&ﬁh@dnékﬁﬂgﬂm¢ﬁe%ﬂﬂﬁPsﬁrﬂgS62 919 actually constitutes a

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

15 since it involves use of special crystallization chemi-
cals, including acids, which are to react with calcium
present in the floor surface to form insoluble calcium
salts. Such a method is typically used once in connection
with the initial preparation of the polished marble

20 floor, and thereafter at intervals of 6-12 months. The
method described in EP-B-0 562 919 is thus too compli-
cated for being used on a daily basis.

Pads of the type referred to in EP-B-0 562 3919 are
soid by 3M® under the designati?ns “3M™ 5200 Brown Stone

25 Renew Pad” and "3M™ 4000 Grey Stone Polish Pad", and are
used for treating marble in the presence of crystall-
ization chemicals and at relatively low speeds (below 250
rpm) .

The need for crystallization chemicals, and othex

30 surface-improving agents, makes the pelishing 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



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

al so constitute a potential hazard to the environnent in general and to
the work environment in particular. 51t is also known to provide a
pol i shed stone or concrete surface by using tools conprising grinding or
polishing el enents made froma plastic resin mxed with abrasive
particles, i.a. dianond particles. Since such elenents are fixedly nounted
on a usually rotating plate, 10 they do rot have the ability to conpensate
for unevenness in the floor, which may lead to uneven‘treatnggi of the

f1 oor surface,“?ﬁktﬂ9r§cFéT%rﬁ?ﬁfqﬁﬂn§ta¥ﬁpﬂbl?ﬁ Fhe 3PPOSF2 LU fHcé Hen case

such an el ementndssi @ sCONsACtod e il aCBot@dc BN exGass poesisare. Yet
anot her problemis that 15 debris, such as grains of sand, small stones or

metal may get eREFCRTERL oF 1 rféhe e 280 iBnt e diRF R &09e TSBPER thiThg of the
floor surface. Hnalhy-.this type of tools require special nachinery

capabl e of app?yin% a higher pressure to the contact surface between the
tool and the floor f20isufiaR e WDIOP5?329%i 3 dtUeded af<re shaped device

for cleaning PAARIRS 5uEORPE 15} NG iR NYLBNs SEQMT A NG L@k hdlng hich is
arranged on a rigid disc, whereby grinding elenents containing industrial
di anonds are pPacieding 25@$%%%%§%%§q d FOMe abt 3 e S EGFRInEL 81 fadd A

di sadvant age b tdy;the devi e gl Scl0sed akbnd003/ 05234 i sihbatsidn does  not
elimnate the risk of debris getting stuck in or near the grinding
el ements. Yet alridiés drsabfiviediayedtedapn @ R alddl TPE2EbRPI R tEnd

therefore ypreprong Hacbreaki g 30y;:and ynepecdiddd Gt randugxpansdwe to
manuf acture. Hence, there Is a need for an inproved and sinpli- fied method
and tool for dailshemdilapenantecibimayarigad to uneven treatment of the

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

15 debris, such as grains of sand, small stones or metal may
get stuck in or near the elements and cause scratching of
the floor surface. Finally, this type of tools require
special machinery capable of applying a higher pressure
to the contact surface between the tool and the floor

20  surface.

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

Z5 recesses in the active scouring surface. A disadvantage
with the device disclosed in WQ03/07534 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,



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

equi pnment, e.g. burnishing machines, etc. Also, the tools should be easy 5
to manufacture, not too expensive and durable. Sunmary of the Invention It
is an object to provide an inproved technique, which wholly or partially
elimnate the problems with the 10 prior eart nmethods and pads. In

particular, it ksgan, §Ghnt0yRE QYA a h reating a hard surface
which is nore easy thE§E and wh 8% g%gvpggé gg%o é?%b%éago% "Better result

than the prior &teoherrdase Pﬁep$ﬁﬁQMO@uland thelmﬁthvdabmeoudtbeprOV|de a
oo That ¥ i8ssul b LArchal e STROLD SLORE 0, SCOREGLLKe sl aces

An addi ti onal object is to provide a net pol'i
ot herwi se mai nt V?ﬁ#ﬁ?qmﬂr@acéhﬁﬁﬁﬁ1et&ndﬂpsefet@@lgoqﬂsoss¢u$ur$@o&ésy| n

particul ar fqd 00, S fACESreWM f qQ)ellggﬁggg g&jnfdéézd need for surface
S.

20 inproving or cleaning chenca he“iI'nvention is &d on the idea that
abrasive particles in the form of dlannnd particles provide a polishing

effect which |ssﬁﬁyggyyo§upgglfgvgd% .hat achievabl e with those abrasive
particles used ine.g. EP-B-0 562 919, and that

this pollshlng effé@tiﬁsascpbﬂﬁﬂaﬂtorpasviﬁﬁ(ﬁﬂlﬁmpabeeﬁhEeéﬁﬁihuéxn
crystallization,ghemgahs, a cer) o ents.. The
invention is defined by ? deg%ﬂggéﬁ naelml%%ﬁ%qx§bgépggﬁ§5 ‘Erifbdiffent s
are set forith ifricye adépentierds clral @Bdsanﬂnlpsmtmwlalrl oWt Ngs dascri pti on and
draw ngs. ACCOQQh@QttQO p%&éf&eQ§9%%Rbd o treatﬁ&fVIQard surface

which is more easy to use and which provides a comparable

or better result than the prior art methods. In

particular, it is an object to provide a method that is
15  suitable for hard, smooth stone or stone~like surfaces.

An additional object is to provide a method of
pelishing, 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 particlies provide a
polishing effect which is vastly superior to that
achievable with those abrasive particles used in the

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

The invention is defined by the appended independent

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

According to a first aspect, there is provided a

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



met hod for maintaining a hard, snmooth surface, the sur 7 face conprising a
material selected froma group consist- ing of wood, polyner material,

| acquer and linoleum the nethod conprising treatnent of the surface with
a flex- ible pad, in the presence of abrasive particles, bonded 5 to the
pad, on a contact surface between the pad and the hard surface. The
abrasive particles conprise dianond particles. The treatnent is perforned
using a pad conprising an open, lofty, {hree dinensional non-woven web of
fibers. 10 The conbinatjon of a flexible pad and di anond particles

provi des conpér§st FERPF BT MévBARBEL T PRIFETSur FaRe? TRYFICSEFIBltes the

pressure appliigd t@ Lbedpashlyavenhyre S0, akigheeoshd NBtiRumt heBaigh the
flexibility of the pad, considerably reduces the risk of the dianonds 15
scrat chi ng t h&S$BPFace™P Ui NG GF aAtRE pdttt itdrre U2 GRS & gé?ﬁrcles when

pol i shing har dbl%fTFQah SUrdfrRC e PERYE des raefilechapaidles t @canchetter than
use of conventional abrasive particles, _both in wet and dry conditions. In
particul ar® thé G588 BRY20PTditaRBREACENUDI'ECS RETYERT altlr iRfT 60FnG "agent to

be abol - ishegarthenebyc&l iTHenabkAg: +d phandiicRgcodpei 44 ealam@at may be
performed substantially in the absence of |iquid on the contact surface,
i .e. under s&BStaRteal IYrdlyeabRenrt i oheedemadt el &diie of water 25 on

the contact subhacesihgan Wpder WetrEondiddcORSmehBioRd tidithakent he
treatment nmay be performed in the presence of water and a cl eani ng agent

on the contact®bs@ff ARSI Thereby making it conbine excellently with the
dai |y mmi ahenance/ ¢heanifa RREBAL b ONS. £ 13011 c0R8d emROdiMBRina t he abrasive

particles are bonded to the pad by neans of a secondary binder. Hence, no
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 diamcnds
15 scratching the surface.

Using diamond particles as abrasive particles when
polishing hard, smooth surfaces provides an effect equal
te 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
substantialiy 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 con 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



abrasi ves need to be added when treating the floor. Specifically, the
abrasive particles nay be bonded to the 8 pad only in the vicinity of the
contact surface. This is advantageous, since the abrasive particles
present in the parts of the pad that are not in contact with the hard
surface do not fulfill any function and therefore can be 5 seen as a
waste. The treatnent nay be perfornmed 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 preferabl yon&geg}qegpe% q]l]tg, RP A9 Tgkq:atcrteasturrr% LY bseﬁ%erfor med
using a pad having amond particles conprising I"eas one_o tural
di anond parti cladvantsdestei adinkarmbed aparsice e@land:ie(soatederm anmonte

particles. The ﬁég:the pg§e giqﬁﬂﬁ!%¥e0E0£ é?(&)%%éio génﬁ%u&} referably

20- 35 kg/ nB8. Thus, conprises a relatively Iarg v0|ds,

i nto which dustsudetse do and Haritildl esymaynat igmatendduhiengf o e ciameaatarrent.
Thus, dust 4 s ¢ rfaalsagg gg(é ent contained in the pad rather than being

di stri but ed |nt area where the treatment is 20 taking place, elimnating
t he need for addi t| Ghal tdastmerﬁolma@cbengeemmnpatbmmél EOpad‘i)yheath@V\li ng

debris to m gra(;%mon@t gt %pgcp oft N gk %olrdla re%tchl gge 25 urface i's

reduced. The har surface nmay be 0o srf 8 gﬁ, whil e
in contact wtipatdferhaly serfaoe,C, ﬂayndbé5qamsedih@styEefémdﬁﬂyﬂn on to the

hard surface. ncontact with the hard surface, may be
caused to rotaﬁ%ﬁgg%g 23?% ?%% ‘'speed of 50-3000 rpm preferably of
100- 1500 rpt 30 | nToret eabodirmentay phepsufdacel MBYnGOAPHASha#ring

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

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

15 preferably 20-35 kg/m’. Thus, the pad comprises a
relatively large amount of voids, into which dust, debris
and particles may migrate during the treatment. Thus,
dust is to a large extent contained in the pad rather
than being distributed in the area where the treatment is

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

The hard, smooth surface may be a floor surface.

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

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

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

be performed using a pad having diamond particles of an



polymer material, such as polyvinyl and the treatnment may be perforned
using a pad having dianond particles of an 9 average di aneter of between
0,1 and 15 pmand nost preferably between 3 and 12 pm In another

enbodi ment, the surface conprises linoleum and the treatnent is perforned
using a pad 5 having dianond particles of an average di aneter of between
0,1 and 15 pm preferably between 3 and 12 pmand nost preferably between
3 and 6 pm In yet another enbodinment thedreatnent is performed using a

ad having dia tds f rag 0_di ter of between 0,1 and
?5 pm preferagggg%e még%h%%egn%g?ﬁg%ﬁ$%n§’%D%@égggﬁg}gﬁpym8%¥meen 3 and 6
pm The hard, spbotdraduinf actweay havel d2hamdness | ess than about 3 nohs,

preferably | ess tha . no p gabl | ess_than about 1
noh. 15 The treatneggﬁggg%gérggr(g%%%ﬁtfn%%ﬁegg §éﬁ%é%g?réﬁeseffectlve
anount of surfat&dlmprovieng agentssamenie iscpat fotmesunfsaeg. aThedt er m

"surface-i ovi ng. " 1S er.st.o i ude, .subst ances that are
added mhennF{ea%gﬂb %§5§8n§u %gggfe§ %%téga%¥£%é?%(¥ﬁgé Gff3ce to render
the surface nopetwaosdyl Asdekanphepreffesabipadstivgarodi agd Agent ssrean be

menti oned, waxe il.s, kDS rnish_and. simlar products. Soap,
detergents and @?ﬂfﬁ%%fggogEgt%ey Ta %aﬁggagdga'for cl eani ng purposes are

not consi dered 25 "sur frateanopnoviarpoagents"” thd her daaman'tel & esé i se-ramunt "

i s under st ood a nt_that is sufficient.to hi eve a nmeasur abl e
gl oss inproveﬁ%%?ﬂég ggﬁpé?%ﬂnqcéﬁﬁ%?ngaﬁ%rf%%ﬁ?ﬁéﬁfaﬁs?ﬁﬁrﬁgeliquid

contai ni ng Mo strdreceri mpr bwiwngeradgert aatt ablum 3@ rEterdel iynbéteserof3 an

effective anDuQ&uﬂ%& %%ananmost preferably between 3 and 6 um.

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

15 The treatment may be performed in the absence of an
effective amount of surface-improving agents on the
contact surface.

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

20 surface to interact with the surface to render the
surface more glossy. As examples of surface-improving
agents can be mentioned, waxes, oils, resins, varnish and
similar products. Scap, detergents and similar products
that are added for c¢leaning 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



relation to at what interval the treatnment is being performed. Hence, for
an ad-hoc treatnent, i.e. a single occasion, a nuch higher anpunt nay be
needed to achieve a 10 surface-inproving effect, than if the treatnent was
performed with an interval of one or a few days, or even a week. The
anount may need to be adjusted to apply to the respective type of
surface-inproving agent chosen and 5 to the type of surface that is being
treated. According to another aspect, there is provided a nethod for

mai ntai ning a hard, snooth surface, the sur ace congrisin a materia

sel ect ed from3PIGREGHITRONSI ¥ iid S6F 1 at 'yt cdatt " CglFAES  AHY gﬁﬁonntive

enamel , the 1QdmbRadacom isi ngtkikeat nentoraf drha sunf@ges Widrheaenf | exi bl e
pad, in the presence of abrasive particles, bonded to the pad, on a

cont act surfad%*ﬁ@#me%ﬁet%@“ﬁﬁdﬂﬁﬁnae?ﬁ€‘h§FH%gdPﬁéﬁg.t%ﬁgﬁgﬁ?ﬁgive
particles conuteSesspdianmnd par birCkestaddeiigeatimgnbgése pevdsenmaddi n t he
15 absence of an effective anmount of surface-inprovin agents on the
contact suffade tERdTYRR T eatiént F827 pbi Y Med ta§Phg%a pad conprising an
open, lofty, threencdbpenst analanBeRNo¥eR-Meb tofe rki bersroRWdder nore, there
is provided a nethod for treating 20 or maintaining a hard surface
conprising a §F%ﬁ@doﬁ0rs$%HH¥PP&§gnﬁtE??%ﬂ,mTﬁEhnéP%Bﬂc%bﬁﬂFﬁsing t reat ment

of the surfacg skl aohperdhle PadeelDal hee@SENCRoRTa plrgsi ve
particles, bonded to the pad, on a contact surface between the Qad and the

hard surface, SHEAEFADERL 25 %c8sitved past i TIeSUEOHRE €2 U13fdnd "parti cl es,

and the tpeaty@hbdl ScRSFIOMEd delchbpt absense of rapeeffectd ve amount of
crystallization agent on the contact surface. The term "djanond” is

under st ood to fhfefhde Raturdl thdi RABAENER WeliPES EFnPRELIC Shi-anond, and
di amond bonded to the pad, on a contact surface between the pad

and the hard surface. The abrasive particles comprises
diamond particles. The treatment is performed in the
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 cecating, e.g.
silver.
The term “effective amount” is understood as an

amount that is sufficient to achieve a measurable gloss



30 particles being coated with any suitable coating, e.g. silver. The term
"effective anount” is understood as an anount that is sufficient to

achi eve a neasurable gloss 11 inprovenent as conpared to the sane
treatment using a |liquid 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 _treatnent operation. Hence,

anounts known to be effective on an ad-hoc basis range fromabout 0,4 g
of magnesi um hexableaveosidd cargaper B ghedransytEagEneHoweds, 2di | ut ed

crystal | izat| a1 a9anton il noll:goEaL 10,00 oh 100nt syelon known 1o be

ef fective when repeat in connection with daily or weekly
mai nt enance. Heweelsakoowit -kivewa ffechivefdracbeatf br2 FeigiteRance on a

regul ar basis r 0 negi um, hexaflyorgsilicate per
n2 floor surfacggg?%i%g I's un&gggtgéo ﬁglt gre are otheFJtySes of

crystal | - PBzatd.gn agentsiure.hpxafilnerpexhitaforioseri Eate’, oHfydiectfl uoric acid
and oxalic acigd. cIhe yalues, 9&%%”t?99¥ ﬂ@%ae&%%ﬁoﬂeeﬁeﬁ b%mﬁ@h@§tﬁd to

apply to the respeciive type cryst allization agent chosen
combi nati on ofkra@whl exi bé ecpad-tdand dharpndd-tpar bieckesrpravi des @bapensati on

for unevennesizls gtgﬁ|§§%%%%i @ngg%ﬁ£5é Q%ﬁg Pgrp&e§§grg applied to the

pad evenly. na Ion, roug 'exibility of the pad,
consi der abl y rsedifees.t Heveivesk ofi luheddianwidsliz28isorageni ng ttheasurf ace.

ot 9o A IB00 h3RkLE! 87 P AP LYSPRALLE &P R rcPOLYO NG, L of one

sur f aces prOV|des an e ter than use of conventi onal
abr asi ve partirdpesftedly, e.g in connection with daily or weekly

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

2 floor surface. It

of magnesium hexaflucrosilicate per m

15 is understood that there are other types of crystall-
ization agents, e.qg. 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 combinatioen of a flexible pad and diamond
particles provides compensaticn for unevenness in the
surface, and distributes the pressure applied to the pad
evenly. Also, this combination, through the flexibility
of the pad, ccnsiderably reduces the risk of the diamonds

25 scratching the surface.

Using diamond particles as abrasive particles whqg
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



both in wet and dry conditions. In particular, the use of 30 di anonds
enables the crystallization agent to be abol- ished, thereby elimnating
its handling. The treatnent may be performed substantially in the absence
of liquid on the contact surface, i.e. during 12 substantially dry
conditions; or in the presence of water on the contact surface, i.e.
during wet conditions. In particular, the treatnment nmay be perforned in
the presence of water and a cl eaning agefy on the contact 5 surface,

t hereby making Lty i xcellentl.y with the daily maintenance/cl eani ng
operations. In one&%%égﬁ%gng?yt Oenda%rlé)&s\'/ecﬁalr ﬂ?]ee '8rE bonded @ %G t he
pad by nmeans ofom tdecondaryt bswderce , Hénee, duoin@breasicvasineess f arbe added

when treating t logr. 1 peci fi cal l the abrasive particles nay be
bonded to the %%lagl&%ﬁ'fri’ng?gegﬁacﬁnﬁintty%‘%?’ PR ecrotﬁqtrg‘cetd éﬁr?gé%e. This is
advant ageous, shrnceridee cdbrvaseéwvenrphr ictkesipyg espinit ion the cpards of the pad

that are not: i tact .w he hard. surface do nat fulfil] any function
and t her ef ore gsaﬁ%g%’lgwgégﬁﬁanéakén\ﬁaéfte?onf?lleneab‘%’%fseﬂ\}gnﬁiﬁ‘i”ctllb y have
an average di amdtidry mafinBedatoe 30 gaminpr eperabionhet ween 0,1 and 1.5 pm and

nost preferably between 10 and..15 pm _The abrasive particles nmay conprise
at | east one of Zo%a 0F aP e HARG  p&PEi ¥P S,l"iené’&§?rlfzﬁa?so'?%ﬁr5}r?ﬂldﬁgrti cles

and coat ed di anondhgapbibcbesmediie dfr eataeatdamy diedeer.f aened, usd ng a pad
havi ng di anond t;oart.i cles of an  aver %%g g]ijarret er of 0,1 tg{ 30 pm
s

preferably betvien 0, T aR8°15" piaid Y F DY 38°pbt9R%en 5 and 15
pm | n one lénbotiendriticat hg, pad: tdatasiiseuset: COMY 8€S baNboOHREN,td hky,
three dinensicnggd %%Q}“?Xeph¥“¥3é¥%il§ngSthe 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 functicn and therefore can be
15 seen as a waste.

The abrasive particles may have an average diameter
of 0,1 to 30 um, 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 pm.

In one embodiment, the pad that is used comprises an
open, lofty, three dimensional ncn-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/m3. Thus, the pad comprises a

relatively large amount of voids, into which dust, debris



Such webs are available at a relatively low cost and in standard sized
adapted for the existing surfacing 30 nachi nes. The pad nay have a density
of | ess than 40 kg/nB, preferably 20-35 kg/ n8. Thus, the pad conprises a
relatively | arge anount of voids, into which dust, debris 13 and particles
may mgrate during the treatnent. Thus, dust is to a |arge extent
contained in the pad rather than being distributed in the area where the
treatnment is taking place, elimnating the need for additional dust 5

col l ecting equi nt. Also, by allowing debris to mgrate into the pad,
the risk for séﬁgféﬁfﬁﬁcg?étW%&éﬂ%?ﬁ&@ ?%er%dﬁ§b&Fe$ﬁ@eﬂEtH%H“%s

particul arly suidsablie torausergn eatehkoosnisinfeacen 10eThgd neided is
particularly agﬂggc%bLe where th surfﬁ%e is a stone or stone-like

material having 5r AR LS BP S 18 Hbh e antREr epFBE e SR 8.7 Lfoh.
Exanpl es of sucteidupf arese ardl iedmerehe, thenazy Forghani t €08i1c.dustd The pad,
while in cogtactlﬁ%th.the har d surfage, Q%Y 15% caused to rotate at a
rotational Speed of “56C30H TP -plefer dbY  lorP¥106- 1580 ¢ g ™FH&2EReat ment
may be perfor neditentaesphst amd alilsy roegudar PasigSorsush asrdaid Yo weekly
or nonthly. 20 Furthernore, there is provided a tool for treating a hard
surface, the td6l®%E6hprising a flexible pad having an active treatnent

surface presenting a@heasévepars parescubondeddie abhe pad. udhepad presents
a first portio%_ wherein said abrasive particles are present in a first 25
concentration, T8 aS8ELHTt portion having a second, |ower concentration

of said abnasive parhéch@&sodaisdparticularly applicable where the
surface is a stone or stone-like material having a
hardness of about 5 moh or more, preferably 6-7 moh.
Examples of such surfaces are concrete, terrazzo, granite
etc.

15 The pad, while in contact with the hard surface, may
be caused to rotate at a rotational speed of 50-3000 rpm,
preferably of 106-1500 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.



abrasive particles conprising dianond particles. In one enbodi nent, the
second portion is substantially free fromdi anond particles. 30 Since the
abrasive particles present in the parts of the pad that are not in contact
with the hard surface do not fulfill any function, pads according to this
di scl osure can be manufactured at a |lower cost. 14 The flexibility of the
pad elimnates or reduces the harnful effects that dianond abrasive
particles could otherwi se have on the haygd surface. Hence, the tool may

be used for any har u ..sych as, surfaces. of. od, 5 lam nate, marble,
granite, concrete, %ggr g;%:feméf%y O%O\%E%??gt%lem%}\él%eissobaﬁ Rcarhg
ef fective for hamhiust efiéeots stiare-dickengushaceis;e puehiasegraniite,

t ad consists of a

concrete, terr .etc ne .enbodi,nment he
di sc-shaped 10 éo le%%vP%!éQa&f ﬁ:lhceknéég aRBEE 21 “ur FA2e°UndPdi n sai d
abrasi ve parti dbesisade fpresenthaont sardatef stuQurdsagerdndes domida@,a dept h
fromsaid figst rface, | depth.is less than said thickness, such
that said fiSrstl%i)irntai%%h ﬁncyé\@g)g%]’ sgarga(?l‘rtiersforéﬁ?ef%ec!e '&hd2&4aPd Second portion
is at a 15 secdiwheyerf atke opposist pasaidufarst sAfkacee Byr liggd ng the
second surface free onn}grpégls.ikve material an bi nder, the attachnent of
the pad to a Velcro hook “'Connect SroACES eattierSpPate Fe fari1958ted. In a
second enbodi nerdrraizhe, padc consi sts of a disc- 20 shaped body having a
t hi ckness and a fi rst surfa%eddsifn\éggrfei n said abrasive particles are present
r f

0% & Hie PRUGIPTERAL Ssaf & 14t saaaedsecond

over less than the“entifte
portions alé sidodyt bdvaoky aceintidaelsobhera atisal durfhes) ewWlacesaIhi s
second enbOdin%&ﬁag§$élé§§%f% é? Eg g§e£éé¥]é¥ S%E%tf?ggtqgfgg;ig gtg the
pad. "

down to a depth from said first surface, which depth is

less than said thickness, such that said first portion is

at said first surface and said second portion is at a

15  second surface, opposite said first surface. By leaving

the second surface free from abrasive material and

binder, the attachment of the pad to a Velcro hook

connector on & 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 sald 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
cf the pad by a secondary binder. Hence, the bonding of

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



I n one enbodi nent, the pad conprises an open, lofty, three dinensional
non-woven web, including a plurality of fibers, which are adhered to each
other at their points of nutual contact. 30 The abrasive particles may be
bonded to the fibers of the pad by a secondary bi nder. Hence, the bonding
of the fibers of the pad does not in any way need to be 15 negatively
affected by the fact that the abrasive particles are only present at the
contact surface. As non-limting exanples, the secondary binder nmay be
sel ected froma group consisting of phehﬁi resin, 5 nelamne resin, urea
resin and epoxyed=@sivelyl af baetehiigdithentact hehadedbrdabyabivrler forns a

plurality of distinct dro Ig%$?:gﬁgsggtaaFg%ﬁénggdya%qegggfag@jch is smaller

than an aver ag®i%engtR Bet wee poi ht s ‘'of mutual” éontact of a fiber.
Thus, the fibers ame #6nnbimintrig ekgmpbaseditsy selvenbrnderindsi may

facilitating further the_mgration of dus n s . into_the pad. The
abr asi ve partﬁﬁ?é?nﬁﬁ§e§oﬁﬁ?$§%qH?%ﬁbﬁ nﬁé%%%éfé% §3§ﬁ% %%Kggerage
di anmeter ofs 0,dei=mi3@ puEinprefer akisynbetdeeprx); Feand.15 pm and nost

preferably 15 between S and 15 pn e pad fur. i.se second
abr asi ve particIe§“s8P%c?%hP$¥%ﬁH% nguge%%%§¥?%%ﬁéH§% g?%g%f}e, tin
oxi de, silicomprafdliide apddatuimaumroyildes Theirpad msxpnehedzdiegtepr ovi ded

and an' uncompt’eeded t Mekhess i oA 'L aRE £ e PECEhor Nore, there is
provi ded a nmethochdObMaNYeE BCtdttizng afpadfilosr t rBatsi, ngha hiver sunfeace. The
met hod conprises: providing a d, and a Lyiggﬁjpnfgcgag§gt§#r- 25 face
of the pad a.%ﬁ&ﬁﬁFéISﬂyaC%?Hﬂggnbﬁ eaBﬁgglve ‘ d

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 pm and most preferably

15  between 5 and 15 pm.

The pad may further comprise second abrasive
particles selected from a group consisting of graphite,
tin oxide, silicen 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.



particles including dianmond, such that said pad presents a first portion
wherein said abrasive particles are present in a first concentration and a
second portion, having a second, |ower concentration of said abrasive 30
particles. In one enbodi ment, the second portion is substantially free
fromsaid abrasive particles. The abrasive particles nmay be provided to
the first surface by spraying, rolling or dipping. 16 Brief description
of the drawings Figs la-Ib show a pad accpgyding to a first enbodinent. 5
Fi gs 2a-2b show a pad according to a second enbodinment. Figs 3a-3b show
enl arged photographs of a pad according to the present disclosure, before
and after the biindereandipbi@siofe ipar tirehesgdhave been applied. 10 Fig.
4a-4b show a di agram,of a pﬁ? %ccording to th, first Enbodinent, and an
enl argement of a portPon’df T he' “"pddPeRi 5% T 4% *Qelt fohAF view of a floor
surfacing machemedimenhi ch a pad according to the disclosure is 15

nmount ed. De%criptiogvog ggpﬁgiﬂints Th§ description will first focus on a
tool suitabl’e for ud€®i At théd PRBr Anet it EifakCe fof *AAPY surfaces, 20

subsequent | y orerthelinethod for manufacturing the tool, and finally on the
use of the tool for naizgepﬂgcglof a. hard surface. Referring to Fig. |a,
there is shown a pad*2°mide’ up ¥ 6R-ARIBPEH CHGFEY EhPEe? didtensi ona

non-woven web ofcco2bifiybesstie phedsienst aswefaae Qf veherpaghd Sasatpartion

PL presenting afyrgsive partigles bonded, to the yeb by means

10 Fig. 4a-4b show a diagram of a pad according to the
first embodiment, and an enlargement of a portion of the
pad.

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

15 mounted.

Description of embodiments

The description will first focus on a tool suitable
for use in the method_for maintenance of hard surfaces,
20  subsequently on the method for manufacturing the tool,
and finally on the use of the tool for maintenance of a
hard surface.
Referring to Fig. la, there is shown a pad 1 made up
from an open, lofty three dimensional non-woven web of
25 fibers 2. A first surface of the pad 1 has a portion P1
presenting abrasive particles bonded to the web by means
of a secondary binder, i.e. a binder having as a main
purpose to bond fibers to the web. The pad 1 is circular
in shape.
30 Referring to Fig. 1lb, a cross section along the line
51-52 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



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.

| b, a cross section along the line S1-S2 in Fig. lais shown. As is
indicated in Fig. Ib, the portion Pl presenting the abrasive particles is
present at the first surface A and to a depth D, which is 17 |ess than the
thickness T of the pad 1. Hence, at the second surface Bthere is a
portion P2, which is substantially free fromthe abrasive particles and
the secondary binder. 5 Wen referring %o "portions", it is to be
under st ood aslesspohenohie ofhidreegact osf riueg weel of HaeCpadit takd not

portions of t I ndi fd her Ref erring 4,0 phi 9gn2anand 2b, there is
shown a sinipg?kﬁgdgk?y%%% diff%?ence b%?ng that there is a 10 portion P2’
al so at the fivdtstaotfatby A raghifciompohei oprafye psrsubbeamihlting free from
the abrasive p I.Cl the secondary binder. In both enbodinments, the
abr asi ve partf%%%?ﬁggg ggag%eht t hroughout the secondary binder, and the
fibers 155are bondbdnt oeeamotingt her “byral ord tarky Benderbandyidsr styedbei ng

mel t - bonded. scripti e pr i f d i;Ag to the

enbodi nent di?%ggégﬁrg}%ﬁgrgéé%ghggcﬁgg£€$%gﬂﬁgCgﬁéggbpéfl?qﬁgaﬁ%g gi ven

20 As a startipmgtmehner pal theirclilvaduadi Schehaped dit/Mcrotron(c) Tan

Fioor Polishing Pad_baylng, & dli:auel ot 08 AQ Idiehesit5dn Gl o a thi ckness of
0 grans

28 mm and a wei ght wasS used.” Such padS are avall able from
dit/McrotromirWlenspa@Al, USk diidestactingideridiaty théresis e pad was

ther eby 2%&$g/5g%ti%%gP23aai§5E%Hﬁg%%o§9999 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 te the embodiment discussed with reference to
Figs la and 1lb 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-



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

m xture was prepared, consisting of 200 g PA resin 52-68 phenol resin
(availa 18 ble from Perstorp AB, Perstoryy Sweden), 100 g of T-ROD(r)

et hanol (avail abl e Ar Cr anh kmAB, Broma, den). and 20 g of
LANDS LS600F 4%%%&??@%%5 - e SRR EHET a"ﬁdgenf)r‘o?‘r?@%ao_sfn T _%%@
Super abr asi ves,etOenolNéaw ¥ordo leNY rob BSAYrt Justrdpeébomespiceatsi,on of the

m xture, 60 g 9 - I i [d (RTS s _added as
har dener . Theoj'rweegi?réo) mQQ%iﬁérdé%s§§§¥“§$e§S§‘?1¢‘g PR i”%ns%@%rﬁ%’? p(?‘frttll’fie%rfaces
of the polishingvpadabusi frgpma I@maiﬁdangercyqneasmmprﬁssgﬁctqau wmgawggn
(normal ly used n s I 0g- it )., The pad . with e uncured resin

t hereafter aei gtj;l%(%' ﬁ[)%yg%gfn%% %ﬁ’”ﬁétééﬁ’éh?ff yo,DLat & B‘éHEV\}é‘%’ plh&edfi ﬁga hot
air oven at approdi:ratedwyl k20 cCatan abm)ox&amtaelldyed_ZQsmgtﬁxemﬁpeEh_e pad has
now assuned the app nce that.can be seen fromFig._3b, ichis a

m croscope phot ogr agﬁé aﬁ%sﬂ %&Itggeo"rqa%rs(’f)pﬁaé‘teéj f%]CBfgt?fe’fSrte&nﬁ/ 6‘a?{f| cle

m xture are fdheweduafargs edchihki bei ishls et weeinghe fideias'a-popats of

I t. | et distributed that  the fibers to which
Chey ar 6 adh chgr%gg%eg aglnsisr%%r%fg%i/z? ’a?aLiAynblrsgch%’érsmlaiydé‘ﬂr ation of

they are adhere _ _
this is fobfd irmeil0)Fi s 4eddlvithhinh showeal padias:Heseditkad wabgreqw th

reference to Fi la-1b, and an enl argenment of a rtion of that pad (Fig,
4b), wherein drlgél etd™1 %%bseﬁi“ﬁéiéull)’ parts &8 Wikt E?@C%? e'att hedifo the
fibers. In ordewvetoaevabpatenizhelperforaeiee apbrbhemPasly 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 jillustration of this is found in

20  Figs 4a-4b, which show a pad as described above with
reference to Figs la~1lb, 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



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

descri bed above: a first one, referred to as "yellow', having 7-12 pm
silver coated dianond particles, and a second one, referred to as 30
"green", having 3-6 pmnormal dianond particles. As a reference, tw
different comercially avail able pads were wused: a 20 inch (51 cm) 3M"
5200 Brown Stone Renew Pad 19 and a 20 jnhch (51 cm) 3M" 4000 Grey Stone
Polish Pad were wused, both available from3M St. Paul, M, USA. The tests
were nmade on tams di PPeiedl &Ur foaceMYpedlC keinartaen heakbie fvarBre from

the Kol mar den area gyt sl dey; SNar koRi a9, Sedan) and, kg, concrete. Each

test was carried out on a surface o ne, usi ng a Coor & Kleever
Crystalllzer 1250K@hé|b©$t%U%¥étmﬁéeww@HﬁﬁéCh@é@éﬁﬁéb?%ﬁ?%%ﬂﬂt®ﬁéﬁ &

Kl eever, oﬁgr{a%%' nx?frkﬁ)e?'marblévfg&nat@é n@l%agaealgfeaolcﬁ;t%]agapt ed for

recei vi ng a 26( i nc oor pad and rotating at about 175 rpm The test
i ncl uded pdl i strIgtOphegsuW%ﬂ%i f endabét cangatiit-eFaeh Thet Y& f ace gl oss

was measured gl SGuer gl spots on-hie Bremmobeloke, andi Al Lekosach treatment

usi ng a Sanwal osschec e gl oss ue in the tables
bel ow 15 constﬁltaﬁvert ReyaveybigervaR68KE of Lemc Fuadeqaingl mprigingss is  rated

80-90. Sem ol 3%:hph 8t eRQoly: (SRILELLS IAUL pd0:dPonRubhRA T fect s

rated 20-25. Flat sheen 1I's rated 5 h surface was tested both dry
and usi ng wat gravasg 20sangbriganier Addiei atrniag folereontyete ss¥Pface was

tested using cf:LOnOcr Rasal %gdci tr%ltalt'.?tg? ggv%t%]\ﬂ:bllQSf 81'%{‘ 00T & Kl eever
alli

S. A., Barcel ona,  Spai n ant e cryst zati Qn chem cal
ment i oned in Emawe562091®1m thenpricSany Hemresiugmihexat i ot o8hei cate as

crystall- surface gloss was measured at several spots on the area

before and affer 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 5-157.
Each surface was tested both dry and using water as
20 a lubricant. Additionally, the concrete surface was
tested using Coor Rosa/K-2 crystallizer (available from
Coor & Kleever S.A., Barcelona, Spain) as lubricant, i.e.
the crystallization chemical mentioned in EP-B-0 562 919
as comprising magnesium hexafluourcosilicate as crystall-
25 ization agent.

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

Table 1: Tests performed with water as lubricant on

3G Kolmarden marble

Pad Brown Gray Green

Iinitial gloss |17 17 10

Ligquid Water Water Water




25 ization agent. \Wen testing the 3MI" pads, each surface portion was
first treated with the brown pad and subsequently with the gray pad. Table
1: Tests perfornmed with water as |ubricant on 30 Kol narden marbl e Pad
Brown Gay Geen Initial gloss 17 17 10 Liquid water water water 20

Final gloss 17 ~35 30 1 Table 2: Tests performed w thout |ubricant on

Kol marden marble Pad Brown Gay Geen Initial gloss 20 25 28 Liquid No No
No Final gloss 25 30 50 Fromtables 1 anghy 2, it can be concluded that on

5 marbl e, whi C{‘F hci ativety-soft—stone havi-ng—a—hardness of about 3-5
nmoh, and using vvar} er gas a lupri- cant,"the 3M/"|“pad conbj nation (brown and
gray) provide a slightly better effect, although both e gray and the
green pads achi eved va{ ues, | 1in W|th| n the "satin" 10 range. However,
during dry conditioh8 ¢ H &aé’éﬁ SGTCHRHT ViR tr dHBF k&HHe Fnpr ovenent
reachi ng the semlmaglj@ssnahaﬂge Tabl e 3: Tests perforned with water as

| ubricant on I/4Q concrete—Pad-Brown, Gay-.Yellow Green.. Initial gloss 30

29 24 35 Liqu ¢t er Wat er | SEEY \ad&F2Y Fi nal GgF68s 29/ 29 35 46 15
Initial gloss |20 25 28
Liquid No No Na
Final gloss 25 30 50

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

10 range. However, during dry congitions, the green pad
achieved a remarkable improvement, reaching the semi-
gless range.

Table 3: Tests performed with water as lubricant on

K40 concrete

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

15



21 Table 4: Tests performed without |ubricant on K40 concrete Pad Brown
Gray Yellow Geen Initial gloss 29 34 30 48 Liquid No No No No Final
gloss 34 35 48 58 From Tables 3 and 4, it is noted that in wet conditions
and on K40 concrete, having a hardness of 5 about 6-7 nob, the conbination
of brown and gray pads did not provide any neasurable inprovenent at all,
whereas the conbination of yellow and green pads provided a distinct

i nprovenent. In dry conditions, a small igprove- nent was noted for the
brown and gray pads, whereas a

surface treated wt 0 0 nation

maj or i nprove- nent m\ﬁ;bg ngt gge? T egosrﬂ‘FfjaEéuf?‘étatlé‘ﬁ’ gWPEeO‘(’:on’& nati on
of yell ow and gteencgrads. Table 5: Tests perforned with Coor Rosal/K-2
Cryst al | | Zer as luithreicant ohR KAQ fa¥aValals Mgl 0SS 41

9 T o artt

35 Liquid VMC Brfk VMG Pi nk | PEPHAI gl [(¥€Y45 51195 om {@BE 5, it is

noted that songrieifedl disssadhibevabl e W4t h a grpyp pad usihg Coor Rosal K- 2
crystallizer ag—tubricant—ontKA0 concrete. _and that a somewhat better

effect is achi évaB& with tha¥green pad® using BHor Rosallke 2 crystjal l'i zer

as lubricant. PBi A1 Jisal T, [y 1S congsuded thefgthe pagisgccording to the
present disclosure provides da noticeable inprove- ment _as conpared with the

prior art. The inprdvemeRePles pamd dul AEl §S novicbdbls durveyg dry
conditions and O8hqiGARGILELRd on K40 concrete, having a hardness of

5 about 6-7 moh, the combination of brown and gray pads did

not provide any measurable improvement at all, whereas
the combination of yellow and green pads provided a
distinct improvement. In dry conditions, a small improve-
ment was noted for the surface treated with the combi-

10  nation of brown and gray pads, whereas a major improve-
ment was noted for the surface treated by the combination
of yellow and green pads.

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

crystallizer as lubricant on K40 concrete

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

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

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

concrete.



22 Fig. 5is a sectional

pad 1 according to the present disclosure is nounted so as to define
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

4, which is typically journalled in

to a machine body 5, on which a notor unit 6 is arranged. In this

enbodi nent ,
hel d/ push
enbodi nen

t he machi ne has a handl e 7,

ed/pulled hy a . ki ng operatqr. It i
ts the fl ogér/lgs'u\g?é%i hg™® aﬁfevéﬁwnﬁg b teo

 SHTFEGHM e veh

view of a floor surfacing machine 20 on which a

a

pl ate

bearings and thus rotatable relative

and is thus adapted for being 10
recognized that in other

icle

fitted with a mackirer 20l ahewdithat dast adaptegdiny veeeeievihngséhe pad 1. The

pad 1 and nethogiggfcribed above %gn be used f
cl eani ng/ mai nt ehance F “pofi SREY H

15 everyday

;
=9 St FACEREING Fo fF OBESLE oher Eadsndr

terrazzo floor sitrt aces hagbingurgadd @or wauehach Ngh MBERIaRG18UEH ASf1dor
scrubber/dr¥§r co inatign na%uigg%égm%F the Nilfisk CRL300; a single

fl oor mai nt ehante wechi i

§ P °fi gh 2075YE8d) FeBakEPihe Nil

ete or

di sc
fisk

510B or 545; a barnieshenazte. g, wnﬂuhstlt@gkc§gﬁﬁgzgmn§uhgalgg or BHS7014,
of which are available fromNilfisk-Advance, Stockholm Sweden.

treatment of theSHIEF &0Ff BRes iLTAFPLS FELlabbts drnmedmBghénmsiofly the
when in contactomidiidihe mdbof haort surikageraf@dotiat enkl anpbangfarall el
with the floor
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rpm

However,

%ﬁrfac . Typical rotational speeds are from50 rpm to 3000
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The
pad,

is

cl ear fromihe lehaveusaetiipstiamadiameat kohy S4hepadraggording to the
present disclosure conprises an open, |lofty, three dimensional non-woven

%ec%“drr{gri‘i t02br g e, eRhrdhnattle ddKefelCt oS et igther at
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i ncl udi ng

15

20

25
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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
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
speed}, e.g. the Nilfisk 510B or 545; a burnisher, 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
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 net excluded.

As is clear from the above, a first embodiment of
the pad according to the present disclosure comprises an
open, lofty, three dimensional non-woven web, including a
plurality of fibers, which are adhered to each other at

their points of mutual contact by means of a primary



their points of mutual. contact by neans of a primary 23 binder, and in
whi ch abrasive particles are mxed wwth a secondary binder and applied
only to a first surface of the pad, such that the pad is only partially
i npregnated by the binder/particle mxture. Alternatively, or 5
additionally, the fibers nmay be nelt-bonded to each other. In a second
enbodi nent of the pad, binder/particle mxture is only applied to parts of
said first surface. This can be achieved,hy masking those parts of the 10
surface to which.the binder/particle mxture should not be applied. In a
third enbodinenE}E?%%’ﬁﬁﬁzfg 3% T e%%faﬁlﬁﬁrgaﬁ tedWdHs CrEeHi At /Particl e
m xture, e.g. byecusisny $ucHesqueedzeppldledeprsiastare daserishedadsd &P-B-0 562
15 919. In a vagjant_of this, enbodi nent, .a relatively thin inpregnated
woven or non-mo%gﬁlﬁgg Fg”gtfgggegw?&ﬁﬁilfhPB LretEr ey pRAFERDWEr to
provi de the flekybihd thindeAdpordiae tdxtarkankst&fnddive1§nbedi nent, a
nop-woven web is attached to a 20

substanti al | - di mensi on ven or

t hi cker carr?ergﬁé&leQ?qufog$?mggﬁﬁﬁﬁﬁﬁﬁn © L PR GihERsPHRAl |y woven

or knitted pad oayebe used, whereby the binder/particle mxture is applied
as descri bed above.]kp a fifth enbodi ment, the abrasive particles are 25

t, / A
present in the material 5F°the PRPUFEPE PErEte d1a%r PiRder{RartifdSpad is a
non-woven fi bermpadisubst ant i adhpy: st tdeperi besr ahove £ 1wkt hst e i anond

particles incluged in he fj ber terial. In a second alternative, the pad
is a polyner ?g%hﬁﬁﬁﬁ etﬂC%h m%?ﬁﬁbﬁﬁsﬁéP?iEW%ﬁﬁiﬂﬂﬂtﬁdéé 9 30 the foaned

pol ymer natleri aburfarea tsi ¥hhoenhodivm®atr /phet pad: inf x@ wRel ¥ABE1d Qam
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

15 918, 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.



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

descri bed above. 24 The present disclosure is not limted to the use of
phenol resin. Qher exanples of suitable resins are nelamne, urea, epoxy
and pol yester resins. Furthernore, the hardener nay be selected fromany 5
har dener suitable for the type of resin selected. Also it is possible not
to include the hardener, e.g. by allowwng the pad to cure at a higher
tenperature and/or for a |longer period of,tinme. Also, the solvent (ethanol

was used in the exanple 10 is.praovided nerely to reduce the viscosity of
the mixture and th(ra@éab%r%g?%c? 3 Olé’ﬁé”?pf‘ﬁyﬁ"?% PREESF CoaREE st 861 e
sol vent may be pismtl arditheOsiody entampaysab s osbe: 8X6 wdedss pravi ded t hat

t he net hod of ?f,pepi i %%tei on.so é';llol_ovvs. 15 The abrasive particles preferably
i ncl ude di anond. wever 1 oot 4 nBRt Y PR &P BE - produced accor di ng

to the principles sétrftbetihoabovehelsiangent hefia WreSse0kctarasdwveanparticl es,
or conbi nati0 t hose nentioned in EP-B-0 562 919.

ns, thereof , a | 1., . 0. _
In particul ar glbarscﬁaln\%r Sgég?k\é\ge aﬁoarrﬁﬁ‘& b¥PEi ¢t e HAVECpRObRN o r é¥i de
good resul ts asimeldssibatunat |yy itrhe vdeatnachpaddred, es . gmayy he 1erhyned
wi th other type i s understood that the pad 1

&eof aadbr asive parti ?\I}eﬁ. It
havi ng secondary'® BI?AdéP SREE abr &i'VaRGar EPRrYs Q¥ eda8e! PhetPalfove may be
25 attached to krdjescperipliab® thand.ng an arbitrary connector for being
connected to a carri E%gpl g}t]ee of. the surfacing machine, or that the pad may
"t t

be directly connecté e ST AEF R TacH het B ABahe gxaapdel cr o- t ype
hook arrangeneint ppoovbdednor:he cactibes pPhate,sddigchooksyaf BQcwhich
engage the flb%ﬁ%ﬁ%&egggypgg gﬁcfﬁ%@%ﬁé ggggying 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 hooks of
30  which engage the fibers of the pad 1. Hence, the
maintenance tool may be composed of the pad with the
primary binder, the secondary binder and the abrasive

particles, possibly with the addition of dyes or printed



mai nt enance tool may be conposed of the pad with the primary binder, the
secondary binder and the abrasive particles, possibly with the addition of
dyes or printed 25 areas providing information on the type of pad,

manuf acturer, trademark etc. Alternatively, or additionally, the pad may be
provided with a backing layer. 5 Further tests were perforned using
applicant's vyellow and green pads, described above, as well another pad,
referred to as "white", having 15-30 pm.dianond particles, but otherw se
corresponding to the yellow and green 6§ds descri bed above. As a
reference, a 3kkr} HIQO0.diGgRed{BofderorPad, taeakyabl & faadm 3M St. Paul , M,
USA, was usedé1 uPagtfr'errSt &gg }ngg?aétct est, the applicant's pads were
tested on an oOfléd>%a qguet surface.” G oss values of the floor was
nmeasur ed, before amitcarfrtae:rwterleatnenac#dianolﬁlﬂwvetls@a@@d rgyabe poi nts using
the gloss neter referre to 1% ereby an average gl oss val ue was

cal cul at ed apferl%?%cessq ngbvmg?hg% f\lh pad type. The results are shown in
Table 6. Table 6: ®uytipod itghitﬁgwefeogsé}e‘hbzm@ld panqgleztpplpmnsl\/(sr) red white

ol oss 20, 2 17Y6058 06 50 FRaR Thbi @ R ARl b SEUR PRal TR gl ogs
i nprove- nent pfaﬁonrafsnz}éd et bsstinhace” ( Gia0)inigs lack? avalliepond  particul ar
SUrface. he RAFEEBaY Broviaed e Sy Sorrace] Bhariad TRETSEd) red pac
provi ded a 25g$hbnypacﬁshoia3slm&@nreMIa®v@J OtPCSh}B saftacece,| ta R&® HhobPced
190 Red Buffer Pad, available from 3M, 5t. Paul, MN, USA, was
used.
in a first additional test, the applicant’s pads
were tested on an oiled ocak pargquet 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 ciled oak parquet

Pad 3M® red White Yellow Green
Initial gloss (6.0 6.0 6.0 6.0
Liquid No No No No
Final gloss 20.2 17.90 26.0 31.4
20 From Table 6, it can be seen that a gless 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 ocak parquet



that the white, yellow and green pads provided a very clean floor. In a
second additional test, the applicant's pads were tested for wet polishing
of an oiled oak parquet 26 surface. d oss values of the floor was
nmeasured, before and after treatnent, at five spaced apart points using
the gloss neter referred to above, whereby an average gl oss val ue was

cal cul ated after processing with each pad 5 type. The results are shown in
Table 7. Table 7: dry poli shi ng of oile éak parquet Pad Wite Yellow
Geen Geen Initial gloss 6.8 6.8 6.8 quid Water Water Water No

Fi nal gl oss 0.0Fage0. 6199 g Fruem TAbtke 7f1thf @éﬁ peasersrt Rattogearti ng
froma silk "Bl a%legéa@,@eaén@,tmgte ARd xsgwav e)ro%tgegsm% entirely
matt surface, sorme grinding residue being noticeable in the water.
The green pad,tfmwgtlhésom%“eﬁfr Haf@¢rrpeovp delep e na’@?feéMtéim elsegWsot h surface.
Dry poli shing WL L be. aF enhad peey! ded A hiax-and ¢l aan-ahr bage,
entlrelyfree%romm Fil was noticed that white, yellow and
green pads uprdxz&ip@ed'raevw%mlcﬂfeaﬁef Bborn 1% TIBtDI\P?ia§ aI so noted that dry
polishing of the f n : I o] pads subsequent
to the wet poli shfrgg?ép?ov egglgggé}q@a ﬁe%lngdmg\ggrﬁ?g&t? ose.of . Table 6.
Hence, it is doncl uded that Whigepad d¥sktlosed |Beeeinn Zﬁw be used for
grindi ng and/ R 1al d an'fa ste—-as—wood r—strflaces, deck
surfaces (on g.4. at ¥0%° or| boat s) | z]!s surfdces, interior noldings,
doors, baSEbOHﬁﬁtﬁlleitC I n a Watierd ad leat@xnal tiestert he applicant'js pads

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 vellow pads provided an
entirely matt surface, with some grinding residue being
10 noticeable in the water. The green pad, on the other hand
preovided a matt, entirely smooth surface. Dry polishing
with the green pad provided a shiny and clean surface,
entirely free from o0il film. It was noticed that the
white, yellow and green pads provided a very clean floor.
15 Tt was also noted that dry polishing of the flooring
using the white, yellow or green pads subseqguent to the
wet polishing, provided gloss values similar to those of
Table 6.
Hence, it is concluded that the pad disclosed herein
20 may be used for grinding and/or polishing wood surfaces,
such as wood floor surfaces, deck surfaces (on e.g.
patios or beats), wall surfaces, interior moldings,
doors, bhaseboards etc.
In a third additional test, the applicant’s pads
25 were tested for dry polishing of an Amtico® vinyl tile
flooring, available from Amtico International, Coventry,
UK, processed with flooring wax to a shiny finish.
Initially, the surface had multiple scuff marks. Gloss

values of the floor was measured, before and after



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

d oss values of the floor was nmeasured, before and after 27 treatnent, at
five spaced apart points using the gloss neter referred to above, whereby
an average gloss value was calculated after processing with each pad type.
The results are shown in Table 8. 5 Table 8: dry polishing of Amico(r)
vinyl flooring Pad G oss Comment None 24’8 Shiny surface, nultiple scuff
marks 3Mr) redfedtshihyl 5 fsgeeedsephft rmnlw—sr eranai hl@e dfristse 16. 4
Clean, matt s e, f Yel o0 scuff
mar ks G een 2%5&% re@gﬁ%g g%lr%gjr@éur k rom gﬁﬁag%a%;?g%r%{%ed t hat
the 3Mr) red vp@‘.dca/l/lwlietecr}raatl?ﬂ%fl mr@geshemsmm felaotr psdr $aee, Thied not
remove all sc [ enoved the scuff marks, at a |oss
i n shininess. r][E!tashlé% %ﬁbowmad%a%%%orge shiny 10 surface was obtai nabl e,
with all scuff rrar I&s:bbel Blg dirserrwﬁsdshlﬂqeogrismm:@ Vpanl fedoairsur f ace

havi ng practise s—t-he stir-face;—af Lhuugﬂ t he
scuf f mar ks wet t t+-he—white—yel | ow
and green padsNiﬁ}f‘mu_de [ Z84(Ei onal
test, the appli¥arieds had@4.fer dSPERY epP EiHCONEFCRAL | BN iy TOIAERA0 A | co(r)
vinyl tile fli¥vortieng, prodésded Hideanf oo B IRARE L DA Ssimfrfymﬁifhﬁsh
Initially, therslirdwace; had®miltipleascedffarmrkso Stebs ksl ues of {he
fl oor was neastweah, beforedand aftey skiegt neetp atrfiame spaced apart
poi nts using the gligss 7able 8 it is noted that the 3M® red pad, while
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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 cobtainable, 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 <¢lean floor.

In a fourth additional test, the applicant’s pads
were tested for wet polishing cf 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.



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 perfornmed. The results are shown in Table 9. 28 Table
9: wet polishing of Amico(r) vinyl flooring Pad Liquid doss Conment None
None 24.0 Shiny surface, nmultiple scuff arks 3Mr) red Water 24.8 Shiny
surface, sone scuff marks remaining Wite Water 15.2 Cean, matt surface,
no scuff arks Yellow ater 19.0 C ean s%éace somewhat nore shiny G een
ater 20.4 Cean surface Green one 26.8 y shiny, clean surface From Tabl e
9, it is noted thatTathi@ 3M ¥yt rm?cil;i@dn@meé Ampre® Fiipgd fboeeimsve al |l scuff

mar ks from t hg-fl-oor utr-f-ace; thqugh IUVIUIHQ a bHIHy bUITdCe The
white 5 pad pr& qdﬂd at-ef calé‘i’i G.lllo(fsts :E&Qmel’ | | Wz pad

provi ded a cl dlone s | ghery mofe hi 1 Sélégac?’h ls,‘:)u]1et Sﬂlom the g¢reen
pad, when used-f.or..wetipolishi-ng g a..uder at-el Y better thar—that—ef-t he
yel | ow pad. O¢¥® 5fst e ¥afRé gr?eﬂ\gr‘ﬁ3 eﬂ‘Wer?"ﬁgé‘ﬁ i n*drs di PRORS provi ded
10 a very shiny,.cleanisurface |t \Eﬁm@ﬂﬂ%QQQH that the —white_yellgw and

green pads prd¥hided a yetgrcl ¢hn 4 | dorean:| ma&tt PRER2GdiNG 6REELt est, |t he
applicant's pgds were tested flor dry®$ots shing of .a linoleumfloor
surface. The inéticl sMetace Ml bhednlearesuad et hsongHatoarragShaRY |A oss
val ues of the [ftoor waSlameasurnai,4 betbran and fakeer treatnent. at five
spaced apart poirddrs U$iong t he2@liosgvemt exhimef eriednt suabewe, wher eby an
aver age gl oss val uerwas tepl eud ated iaf herepr oeessiheg et hed 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

i5 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



each pad type.
pol i shing of
3Mr)

The results are shown in Table 10. 20 29 Table 10: dry

| i nol eum surface Pad Liquid d oss Conment
red None 21.0 No noticeabl e change
matted Yell ow None 21.5 The surface is perceived as nore
reference Green None 26.3 Very shiny and clean surface

is noted that whereas the white
red pad only provides a slight
processed with the yellow pad is percei vt as nore shiny

shiny than

whereas the surface 5
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. None None 19.
White gone 12.8 The surface is
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oyvia,ouwhenehy an (25 Savetiages glfess val peravds edabeukated after
h each pad typeé. The lgreisuyl tthaar eefhoswcd n Table 11. Table
neakeumizaurd adee ryPathikbiyquind & ess sCofeent  None

Wat er

pad

provides a slight improvement,

3.5 scourin
provides a matter surfac

el Loy e

whereas the surface

processed with the yellow pad is perceived as more shiny

than the reference surface.

shiny and clean surface.

The green pad provides a very

It was noticed that the white,

yellow and green pads provided a very clean floor.

In a sixth additional test,

surface.

flooring

before and after treatment,

the applicant’s pads

were tested for wet polishing of a linoleun floor

The initial surface had been treated with

wax.

Gloss values of the floor was measured,

at five spaced apart points

using the gloss meter referred toc above, whereby an

average gloss value was calculated after processing with

red” Vat efrom/ T30 VEr Yo Nalt isunbace ﬁﬁé@nﬂ&ﬁﬁﬂsiﬂ@e Wittee Wat er The
%rpggeogfgished surf ace

each pad type. The results are shown in Table 11.
Table 11: wet polishing of linoleum surface

Pad Ligquid |Gloss [Comment

None Water 19.0

3M® red Mater 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

provides a matt surface, and completely removes the

polished

while removing the polished surface.

surface.

The yellow pad provides a matt finish,

The green pad



7.0 scouring, matt finish maintained G een Water Somewhat nore shiny than
after 9.8 yellow pad, matt finish From Table 11, it is noted that the 3Mr)
red pad provides a very matt surface, while the white pad 20 provides a
matt surface, and conpletely renoves the polished surface. The yel |l ow pad
provides a matt finish, while renoving the polished surface. The green pad
30 provides a slightly nore shiny finish as conpared with the yell ow pad.
It was noticed that the white, yellow and green pads provided a very cl ean
floor. It was also noted that dry poIiS‘m ng of the flooring using the
white, 5 yell oo dgeeans piist lsubssquehiny of trHeshwas perpatrichg ithprovi ded
gloss values sigy lan,bR bhose ©f, Labbes 104 oG Lhe.pAd dmk.he sed for
grinding and/or polishing |inoleum and plastic floors, e..g. floors having
a surface conpHiesitngadenytovishidygr ehdneleapoiyporacayl ves alFoomoseHer
plastic material.: LR,P | o ar .t p LS. i t-abl of,. pol i shi ng of
such surfaces.@{la% gggegé%%%ﬁar%iotfi gﬁgl g?%%]fsfnfl#é"alg%plg?%awﬁq%{pads wer e
tested for >dr WdlowshiEngrefn @adsc gubsedupral duetthef hebrpslivdhdea., In this
test, an additd ls.pa r 5.5 0x " ayi-n i d particles of
2-4 mcron wasélgjt}gggg %%ig J\%%Sésség?ﬁgew gg‘g)s\%a\sélfrrgaakg%%e , before and
after treatnent, atefige dpadced aparbeposed sfasiorgnthes gidss neter
referred to a .‘ | Ny Tahl e 12. Tabl ;

pol i shing of ?%?3&8?2% %g’?%hu‘%?“ e gggg\@bﬁm?l&%&ﬁ &ghgépﬁ%gggv%ﬁ?ti al

gl oss 40 40 4% $S0OrfprquienNorsg ndonénNonepo Fiurathghessedd=hl &58v80c56- 59

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 parqguet

floor surface.

In this test, an additional pad, termed

15 ™“Crange” and having diamond particles of 2-4 micron was
used. Gloss values of the floor was measured, before andg
after treatment, at five spaced apart points using the
gloss meter referred to above. The results are shown in
Tabie 12.
Table 12:

20 polishing of lacquered parquet surface

Pad Green

25

Orange

Orange

Initial gloss

406

40

47-50

Liguid

None

None

None

Final gloss

47-51

58-60

56~59

From Table 12,

it is noted that the pads can be used

for c¢leaning/polishing lacquered surfaces as well. Using

the orange pad provides an additional gloss increase,

regardless of whether it is performed on a surface having

an initial gloss value of 40 or of 47-50.

Hence,

it is concluded that the pad disclosed herein

may be used for grinding and/or polishing lacquered

surfaces, e

.g.

lacquered wood surfaces,

su

parquet floor and other lacquered surfaces

ch as wood

{on e.qg.



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

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

provi des an additional. gloss increase, regardless of whether it is
performed on a surface having 25 an initial gloss value of 40 or of 47-50.
Hence, it is concluded that the pad disclosed herein may be used for
grinding and/ or polishing | acquered surfaces, e.g. |acquered wood
surfaces, such as wood parquet floor and other |acquered surfaces (on e.g.
31 patios or boats), wall surfaces, int¥€rior noldings, doors, baseboards
et c. Accor di ngpddcanethesaembodiatgntsprfhee pad mmeyibe uskdind=or pol i shing
pol ymer surfaggs, e.g. SQ-c8 | ed "gelcoat” 5 surfaces, that are found on
fi ber-reinfor &Y PrastFe St lctUres, such as boats etc., and which
typically conprisaceesgdhn@and> aptdtdeal bEybdgment, s thAcped ding Heo weetl anot her
enbodi nent, th ad .may, be ed for grinding and/or | i, shi l.ass
sur f aces, sucrforg@oéésé.lﬁ(? %ﬁ%isluégﬁmcﬁﬁbv&g‘/% ﬁ&sg?gg%%, qenrl%g%&er to
renove smaldl saratselhes ehst #HAoCofadinggohof yiedr-ardhfercedboistent , t he pad
may be wused for grinding and/or .polishing aut bil e bodies, and even for
pol i shi ng paiﬁféﬂggﬁfFﬁceﬁmgﬁEﬁhﬁ%ﬁﬁBiFthb&Vgg?%lfé FYRI“Hiitonot i ve

enanel . \Wer easonidia seekbods sisclosedaheyepigmmessui table for regul ar
treatment or naintenancg, th@é can a%&g be u%ﬁdé& r ggehQ§jngi§ging or
gri ndi ng treat nent AC59TCERN W YT APRECROATTOI MG it aimnF N A Kar - snoot h
floor surfaceysdd&osull:a6ei eI //NGodi saiey idlasseseefeded r amcha group
ConSIStln%IPf ﬁ?%ﬂ@ADQLngébgﬁﬁ%ﬁk@%usbﬁgﬁgggrégké, 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 automoblile bodies,
15 i.e. automoiive 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.



|l i nol eum the nmethod conprising treatnent of the surface with a flexible
pad (1) conprising an open, |lofty, threg¢ dinensional 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 conprise dianond particles. 2. The method as clained in
claim1, wherein the treatnent is perforned substantially in the absence
of liquid on the contact surface. 3.“HhE¥frethod as claimed in claim1
wherein the treatnent is performed in the presence of water on the

contact surface. 4. The nethod as clainmed in claim3, wherein the

treatment is perforfketetimncd hecprresencei nfngatd erantd aroctleahliogragent on
the contact_supface. 5. The_.nethod as.clainmed in any,one. of clains 1-4,
wher ei n the“tF EATRENE F s° REFTOF ned 6o Y d Pali® (35 FhvF RECCLERalT v

particl es bgngegupocbhsby: iB@nst ofioddsegondacy mbtades:, 61adhgerethad as
claimed in any one of clains 1-5, wherein the treatnment is perfornmed using

a pad (1) hav#®§ed8, abrasive particles bonded to it only in the vicinity
of the contact Mfr%@ﬁog'c%rgﬁr{%fﬁtgdt?éa%@ﬁgegg' ﬁh@.ngupf]gcgfwfjaﬁ' ms 1-6,
nmed u n

wherein the treatnent 1s per ing a pad ( aving drano
particles oéd Aheavielageadi ahketeonpofifidgtan30ppm ipfeferabkyebetween 0,1

and 15 pm and nost preferabl between_3_and 15 pm 8. The nethod_as
clai med i n AIHCORECS L CPan REC 127, YERner of AOERE: ¢ 1 Bak RENPTFESREFT Bfmed usi ng
a pad (1) havifngive particles, bonded to the pad, on a contact

surface between the pad {1} and the hard surface,
wherein the abrasive particles comprise diamond

particles.

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

liguid 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 2, wherein the
treatment 1s performed in the presence of water and a

cleaning agent on the contact surface.

5. The methed 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 1s performed using a pad (1) having



di anond particles conprising at | east one of natural dianond particles,

i ndustrial dianond particles and coateg3di anond particles. 9. The nethod
as clainmed in any one of clains 1-8, wherein the treatnment is perforned
using a pad (1) having a density of |less than 40 kg/nB, preferably 20-35
kg/ n8. 10. Fheagbvhodaasiclabnkdniadahy dhecofychiai hbelvdcinwhegr eifn t he pad
(1), while [p_c Lth.the hard surface, is caused to nove in relation
to the hardLE%uggégggtl FI%%%ehethod as clainmed in any one of clains 1-10,
wherein the pad, while in contact with the hard surface, is caused to
rotate at a rotational speed of 50-3000 rpm preferably of 100-1500 rpm
12. The method a&- ctaf mBE-hec iy ohelBedclai #BY 1014, oL whkr&lh thés surface

conpri ses ayROLYIE! + ARt eLb g meARd; sWEL 8) B Lhe Lk gat i g perforped using
a pad (1) having dianond paT?iclégmgg ag g%@rgégﬁgigﬁg%gr§%$ Eé?&ggn 0,1
and 15 pm aftamosd peefecabbyobetneencB8agaddidmpher34f 131 Thelfenheod as

claimed in an n f clainms 1-11, erein the surface c rjises |inoleum
and mhereingf%ggrg?gﬁt%%ﬁve?g 8eif%$aeégu§Wnang Baag(ﬁfe gg?hgydianond
particl es obetmrcaverageddi anmgher of between 0,1 and 15 pm preferably

between 3 and 12 pm and nost preferably between 3 and 6 pm 14. The net hod
as clainmed in claim2, wherein the surface conprises wood, and wherein the

treatent i s pesfongedsiag 2 pad. (Hahayi ng, damond paiicl es,of an

average di aneter of between 0,1 and pm pre ween 3 and 12 pm
and nost preferabhythet veeatBeandié ppnfoibed Theinet hodads (th ahaednyn cl ai m
1 or 2, wherein . s

dramond particles comprising at least cone of natural

diamond particles, industrial diamond particles and

coated diamond particles.

9. The method as claimed in any one of claims 1-8,
wherein the treatment is performed using a pad (1) having

a density of less than 40 kg/m’, preferably 20-35 kg/m’.

10. The method as claimed in any one of claims 19,
wherein the pad (1), while in contact with the hard
surface, is caused to move in relation to the hard

surface.

11. The method as claimed in any cne of claims 1-~10,
wherein the pad, while in contact with the hard surface,
is caused to rotate at a rotaticnal speed of 50-3000 rpm,

preferably of 100-1500 rpm.

12. The method as claimed in any one of claims 1-171,
wherein the surface comprises a poelymer material, and
wherein the treatment is performed using a pad (1) having
diamond particles of an average diameter of between C,1

and 15 pm and most preferably between 3 and 12 um.



the surface conprises |acquer, and wherein the treatnent is perforned

using a pad (1) having dianond particle34of an average di anmeter of between
0,1 and 15 pm preferably between 2 and 12 pm and nost preferably between
2 and 6 pm 16. The nethod as clained in any one of clains 1-15, wherein
the hard, snoothldurfheenhbBod hardhesseiess ehancnabobt c3ammhs]l—pieferably

| ess than a n t referab | ess than ,about 1 . 17. The
net hod as chgﬁggnrgﬂgngugﬁggéfcg gfﬁéef-;é?0§ﬁﬁgfeﬁﬁdtngfﬁéﬁrﬁgﬁt i's
perfornmed i nrthemabsensepot rarmeef htechyve paaunt )ohastunkaseat@prOVi Ng
agents on the contact surface. 18. A nethod for maintaining a hard, snmooth

surface, tHBTEUFt8EeCEofpPr PYPAGIE RECEETET Sl RASEST dhnla anft obp 1,

conprising grgebegpiy gkagscand QHaoﬂﬁthMeaﬁﬂaﬂsét g?eég?s qgthod__
conprising treatnment of the surface wth a flexible pa 1? onprising an
open, |oftybetheere 3dénensi phal 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 conprise

dianond particles, whereéthéheatreatteat is pesf@rppduharthe ahsence of
an effective anount of surface-inproving agents on the contact surface.
19. The net AdAfaSecrarRBdSEh HAYTondnef WeEarkE theotreghBeefnithe fl oor

surface is g.pkastis fLopr surface; . The 4t -akned in.¢laim 13,
wherein thea?loor sur?acegis gn e%o%ygggﬁﬁglfggﬁggﬁi?36?H§%E§u95tﬁ§ne
floor surfageerage diameter of between 0,1 and 15 pm, preferably

between 3 and 12 pm and most preferably between 3 and 6
urm.

15. The method as claimed in claim 1 or 2, wherein
the surface comprises lacquer, and wherein the treatment
is performed using a pad (1) having diamond particles of
an average diameter of between 0,1 and 15 pm, preferably

between 2 and 12 pm and most preferably between 2 and 6
pm.

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

preferably less than about 1 moh.

17. The method as claimed in any one of claims 1-16,
wherein the treatment is performed in the absence of an
effective amount of surface-improving agents on the

contact surface.

18. A method for maintaining a hard, smoocth surface,
the surface comprising a material selected from a

group comprising a gelcoat, glass and automotive enamel,



35

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,

wherein the treatment is performed in the absence of
an effective amount of surface—improving agents on the

contact surface.

19. The method as claimed in any one of claims 1-12,

wherein the floor surface is a plastic fleoor surface.

20. The method as claimed in claim 13, wherein the
floor surface is an epoxy, vinyl, acrylic or polyurethane

floor surface.



