|  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 paﬁticularly relates to a nmethod and
a tool for maintenance which are suitabfe 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
particul arly rehatg®r0 atip FRIROGSR! Ak IIBERRAEENGE WRARBN sBREaSELt alke hor

use on a daily basi imtai n ; ) ;
a floor surface. Backgroul@THOD FORKkMANHFRRTEBANECEUER di FRCEI eani ng or

light 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
circul ar, disc-Bapeddiodyielwhich is to be disconnectably nmounted on a
circular carrier plate, which in use is caused to rotate in a plane

parallel with the f1'GoPh céi_,lS OR "tRat e Spad® RhBRBPOUGRE iPnto 25
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is usually driveensnta , rastror zavd amgly dvenddentfddoon sardaceiser Mutard,sanhi ch
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relates to a method and a tool for maintenance which are

as

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, 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 is caused to rotate in a plane parallel with the
floor surface, such that the pad, when brought into ‘
25 contact with the floor surface, is slightly compressed 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



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 fibets to slightly nmelt and thereby

to bond to eacdr@ihpia W e BatdneR] Ybor QRuiaddi tiyonrahlayx itbe Jiiers iy be
interconnected at their nutual points of contact by the I5 pad being
i npregnat ed wi tHiCharapmere riegianggsers faftieableevetigdeto as a "prinmary

bi nder". Production i \. i |l frome.qg.
US- A- 3, 537, 121, US- A%‘f%ggfd 395,]5 éEg‘{O&-E%H \é%%’%gﬁ%g REL o548 r@%‘w&l‘nd EP- B- 0
562 919, and t mestadoesl 2@ .npt pregdnticleberfdriorhen laleatterat @ xard cidreeily.
US- A- 3, 537, 121 discl.gses pads for | i.shi surfaces of  alumnum plastic,
wax and si m%l arpos{ﬁ?tgygs?rp%%-eﬁe@t%%ﬂtf’zlr}g‘l ST SEI56Se sy %E?@t‘iso such
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applied to the pad by passing the pad between a pair of squeeze rolls, one
of which is parkiR84S immersed in a container for a mxture of binder
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outer part of the fibers to slightly melt and thereby to
bond to each other.

Alternatively, or additionally, the fibers may be
interconnected at their mutual points of contact by the
15 pad being impregnated with a polymer resin, hereinafter
referred to as a “primary binder”.
Production of this type of non-woven pads is well
known from e.g. US-A-3,537,121, U5-A-4,893,439, EP-A-0
397 374, GB-A-1 348 526 and EP-B-0 562 919, and thus does
20 not need to be further elaborated on herein.
US-A-3,537,121 discloses pads for polishing surfaces
of aluminum, plastic, wax and similar surfaces, US-A-
3,537,121 also discloses production of such pads. In US-
A-3,537,121 a binder mixed with abrasive particles is
25 applied to the pad by passing the pad between a pair of
squeeze rolis, 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 U$S~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 fer 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 poBishing 10 nmachines, which al so
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Pads of the above type are frequently used for so-

called “burnishing”, i.e. dry polishing (often on a daily
basis} of very lightly worn surfaces at high speed (1500-

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

20  little effect on very hard floor surfaces, such as
terrazzo or concrete, which have been subject to wear for
a longer period of time,.

EP-B-0 562 %19 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



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 r | 1 i.Qn .cherj.c the t .descri bed
in EP-B-0 562 919 ac uegﬁﬁ%engto@{%t tﬁjteé?aé{% \}I(ht (r%‘:%:‘ei alﬁsgn netc{%c#qﬁlslgﬁ with a
view to inprovigghtdinirgf & rsalasitmanies amddurability of a marble floor.

This nmethod is not suitab)e faor dail i.nt.enance purposes, since it
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al so contribute to maki ng t'he pgﬁ}gﬁ?ng
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 toco compli-
cated for being used on a daily basis.

Pads of the type referred to in EP-B-0 562 919 are
sold by 3M® under the designations “3M™ 5200 Brown Stone

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

The need for crystallization chemicals, and other

30 surface-improving agents, makes the polishing work more
complicated, since the chemicals are to be applied to the
surface, possibly followed by removal of excess

chemicals, which also contribute to making the polishing



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 suth elenents are fixedly nounted

on a usually raqtaf ?‘ﬁ)e L& Jc\%hrfégﬁrylr?g P%guéh@%% Lhey %@[ﬂliitc:%tti%ncg:?ﬁ%at e
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for cleaning purposes, conprising a nylon scouring naterial chis
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floor surface, or to scratching or staining of the floor
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 flocor surface. Finally, this type of toocls require
special machinery capable of applying a higher pressure
to the contact surface between the tool and the floor
20  surface.

W003/075734 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 tcol is complex and therefore more prone to breaking

30 and more difficult and expensive to manufacture.

Bence, 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 techniqmb whi ch whol ly or partially

elimnate the proRl eng Wothidife wh%odBr hek aéwengb@@qgla@@ E%Q%nlhg
particular, it is"an object to provide a nethod of treating a har surface

which is nore ei@pomosugéaéﬁdPWW@@HaﬁmQ@hdé@datb@nﬁﬁﬁébﬂeSh@Pldebﬁer result
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ot herw se intainin hard snoot h andﬁgrefetablg gloss urfaces, in
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20 inproving or cleaning chemcals. The invention is based on the idea that
abrasive particles in the formof dianond particles provide a polishing

effect which isSyagery sdpéhicodnventAan achi evable with those abrasive
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this polishing effeCt i'S so superior M nat 8 the nes
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drawi ngs. AccordbRgctotd Hirbstidespegbetnbher® k$eRtOWGd@dnadrd 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
polishing, cleaning or otherwise maintaining hard, smooth
and preferably glossy surfaces, in particular flocor
surfaces, with an eliminated or reduced need for surface-

20 improving or cleaning chemicals.

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

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

The invention is defined by the appended independent

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

According to a first aspect, there is provided a

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



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 di anond particjes The treatnent is perforned

using a pad c ft i |onaI non web of
fibers. 10 Theq%%#%lnatlon §ﬁ§Q¥F{% xﬁle %d% |an5h§ %&%—‘ﬁ%ﬁﬁ%lSt
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flexibility of"¢H¥ Bay Mesdu Ods Wive SHrhcsE ke & & s 15
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be abol - |shed 15 minat | i'ts Featment
per f or ned substpmﬁmaﬂlee i thtdqe:realts&me iaf p|elr€fld:lx€he@h udiegc antpaet surface
i.e. under substantially dry conditions; in the presence of water 25 on
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treat nent may beﬂpeigcggng}g n the presence of water and a cl eani ng agent
on the contact surface, thereby maki ng it conbine excellently with the
daily naln@@nance/CWQQMQQwQM%M%£m09§ a3@lenibde ortdodingedi amond abraS|ve
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surface, and distributes the pressure applied to the pad

evenly. Also, this combination, through the flexibility

of the pad, considerably reduces the risk of the diamonds
15 scratching the surface.

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

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

The treatment may be performed substantially in the
absence ¢f 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 bhonded
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 treatment may be perforned using % pad, having di anond
particles of an perage, mrambemehrﬁtlj oF 3Bep@dontpief enalfarhetrnaen i@, 1
and 15 pmand nost preferably between 2 and 15 pm 10 The treatnent may be
performed using 3 FH0 HRAYTY Sdin&ifortd paREHES ©ampricdisty Parsedks i nofd cof
natural = di amond, pard i e 'p%‘éiustth':a'tal e%@nqnpeehlt%'&Sﬁgl $RaKEd 4

di anond particles. The pad may have a density of |ess than kg/ m8, 15
preferably 20-33ukgfar® dthuot thvd fddd eonprhfiusesian Iaelldattlhﬁe?lef-olr@r genamunt
of voids, in o mhlch dust, as%%rls and particles may migrate during the
treat nent. dh§¥3is“ﬁo a’l arge extent contained in the pad rather

t han being di st ri but ethd it riche manea msiebe e foreatinentings a2@aldakiarg npl ace
elimnating the need for additional dust collecting equipment. Al so,
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rel ati on to thetsdrdesuef ace. 1Phetmpad, while in contact mnth the hard

surface, be causged tq rotate at a,rotational speed Q0 .rpm
preferablga%? 100-153% 6ﬁFa%6@P% oye gﬁb@&Fﬁgﬁpedtﬁglgﬁ%Fhég V&Sﬁprise
a diamond particles comprising at least one of natural

diamond particles, industrial diamond particles and
coated diamond particles.

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

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

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

The hard, smooth surface may be a floor surface.

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

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

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

be performed using a pad having diamond particles of an



pol ymer material, such as polyvinyl and the treatnent may be perforned
using a pad having dianond particles of an 9 average di aneter of between
0,1 and 15 pm and 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 p'nand nost preferably between
3 and 6 pm |In ygicraned herarerdeadide e thdae it rogat et 1ss ppersfer medt using a
pad havi ng di anond particles of an average 10 di aneter of between 0,1 and
15 pm pr ef er abIBFH&RaEy Petyren P ﬁr’ﬁdaﬁ@ n¥st preferably between 3 and 6

pm The hard, snooth guriags Bl dar #essuhaste Rapabey 3 nohs,
preferably | ess than about 2 nobhs and nost preferably |ess than about 1

moh. .15 The tr eatimeriteumy el géref dmeedriontt e alssdivoment vaingefsf eed ve
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the surface nore glossy. As exanples of_ surface-inproving agents can be
ment i oned, waxeé‘}osgi IRE S Ee G, %F&N‘ﬁe% 3ap@d g M-ar products. Soap,
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i s under st ood asismg @amman hawind disufchidcivemt itad esctvifevd &vesasifr abl e
Qont ai ni g A5 SORPIEE o ) Rge 2t Bl 115 3 TS e i o, °
effective anpuntartaylvamy drd most preferably between 3 and 6 um.

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

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

The term “surface-improving agents” 1s 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. Socap, 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



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-inprovi ng agent chosen and 5 to thé0Otype of surface that is being

treated.  Accorginghdo- aidemAsIadot t hele: i RHVilded thenetfaad for
mai ntai ning a hard, snooth surface, the surface conprising a materi al

sel ected from PgFicupnetotisilstdnd réferyadelcdoane girass fand daysonsit weren
|, the 10 i s f o1 f i f1 exi bl
ha 1 e pr dhoiBE POIPARAR WLORLIL O LS AMEREE M Loty (e O e

pad, in the presence o rasive pa s, bon
cont act surfacelxetmegredthergpdgpeand tshe flaared isynfcadegy Ehenabrasise® and

particles conpris i anond. particles. The treatnent is perfornmed in the
L5 absence §f ar :?%‘feegﬁwae O%rr&ﬁ‘rﬁtjaé:fe Hietadés |br?r}|n(§\/| §2t&5ent s on the
contact surface, anchddgrdirRat®Rndthe PSRRI thsiRg i3 vaQERY 151 Ng an

open, lofty, three dinmensional non-woven web of fibers. Furthernore, there
is provided a MAH®S i madaticdd1nE0 SoMamsl, ntsdiosithy sa tiace - s Gihfeace

conprising a stQne ﬁ%ﬁﬂﬁ"i terial.y t ri.si treat nent
of the surface wt E% f X|%ﬁ§ pgg?w?ﬁrﬁﬁé S?gggﬁ%gng%gg%r 3?&
particl es, bondethgicttiheg pdd.a arlacednt adiasssurfdee thetotder thamedd ame t he

and the | (FGat METPACE GSARFaRHRd o SPNE s Giic e 6T A feFPest o= ampunt of
crystal i zati orf 1agam10pad)e iGORHRAC I rewlhaee o FThe eive daaward'ed,s
understood to include natural dianond as well as synthetic dianond, and
di anond 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.
Furthermecre, there is provided a method for treating
20 or maintaining a hard surface comprising a stone or
stone-like material, the method comprising treatment of
the surface with a flexible pad, in the presence of
abrasive particles, bonded to the pad, on a contact
surface between the pad and the hard surface, wherein the
25 abrasive particles comprise diamond particles, and the
treatment is performed in the absence of an effective
amount of crystallization agent on the contact surface.
The term “diamond” is understood to include natural
diamond as well as synthetic diamond, and diamond
30 particles being coated with any suitable coating, e.g.
silver.
The term “effective amount” is understood as an

amount that is sufficient to achieve a measurable gloss



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. gj_nagnesiunlhexafluorosiIicate)

per 50 n2 of fl e_fo Sl treat nent r n.
anmounts known f@gﬁ%ééejrﬁ%@%t?%e&o allne% {h%ay S r%ﬁegaet%%erngcm a 0 4 g
of magnesi um hexadhiwreshtd tatrey pe:r d‘]ﬂ_,fsfﬂa)bllmimeagdrby\mtﬁrallm | ut ed

crystallization . at a ratio of 0 is alsq known t
effective when %@‘gﬂnt? elﬁ%‘g‘t’%dﬁ‘? bee egffei%%‘b‘?lr%%? |63?1°% th ddiiye Q/éekl y
nai nt enance. H%E%t@@ﬂ?&@l&ﬂ%ﬂ@ &%neﬁ:fﬁﬂwezi:m 4330 Ql&ﬂﬁﬂ?%@n a

regul ar basis range from about 0,004 g magnesi um hexafl uorosilicate per
m2 floor sufface:d{ tmﬁ.l_%ﬂf?%ll@hdﬁ?@%mnml%%‘%@ arer dthar pfpédosr

crystall- izat L{g&ﬁ_ﬁg@ fu]é e, Oy 1%0 g}eg%agnll ??#}%Sfactait% q{& falnld%d:c acid

and oxalic aci s giv above may nee Be Hdj Ust
apply to the respeatitve beypeffafticrey siraldn zad-+torn: agesits o_’rmsﬁ"n fﬂﬁn Tah:esut

conbi nati on of erX|bIe ad and di anpnd artjcles rovi,d conpensati on
for unevenness 9n?the® Tt U iRt Sk %%9?4&?;#%%§%rgigﬁﬁlled to the

pad evenly. Algorrddds @&Mé&at |0 Y Qughs tdeL £1 exidN |ddant ofe the Pad,
consi derably reduces the risk of the di anbnds 25 scratching t'he surface.
Usi ng di amBAd paridtlescas! amfaﬂf’vealmt}twvés here gidigative e wisthe

surfaces provi des, Ay £11£5%e SAUAn {GonrlchEL 81 LA USP S gt onal

abrasive parti
maintenance. Hence, amounts known to be effective for

maintenance on 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 hexafluorocosilicate, 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 fiexible 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 whgg
polishing hard stone surfaces provides an effect egqual to
or better than use of conventicnal abrasive particles,
both in wet and dry conditions. In particular, the use of

30 diamonds enables the c¢rystallization agent to be abol-
ished, thexreby 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 ftEeatnment nmay be perfornmed in

the presence ofswaintand 18 SR :399Ms ;0 He ¢RRt 3¢l sl ¥ CQater
thereby making it conbine excellently with the daily naintenance/cl eaning
operations. |In oie Ehoginaat, stidagienasi-wve parting estacenddndeds .t dnt he

pad by neans of N y (hin . e, .no, abrasi need be added
when treating tﬁ%if%borgﬁiotégégﬁkﬁg§%$§,n?ﬁébgbggg?eg%%grggcfég may be
bonded to the pact=Eroe iof tdaderi ainpl ty cdfearhiagcankact cauthaceonthics i s

advant ageous, since the abrasive rticles present in the arts of the pad
that are not°in THMEESy ﬁﬁfﬁePﬁé“%§F@g §GrF§E§188 ﬁ@?ehﬁﬁpﬁﬁﬁ Moy 0f GRE i on

and therefore camibg nbarseeRnRs /21Wslieg Dperakiasisve particles may have
an average dianeter of 0,1 to 30 pm preferably between 0,1 and 15 pm and

nmost preferably bet wd@nhong gABCUESMBRL , ThEeabBPaspkEepRRTtélcds smayecbapdiese
at |east one of . 2Q.pa %B?Bgd%%%%%doga%tE%E%%dakgd8§55%§t %g%@%pdngarticles
es. The r

and coat ed di anond partic tréeat ment nay bBe perforned using a pad
havi ng di anond gparatsiicless nekedahcaver ageledi atenetrebt@ny the3E Lpmyr .

pref erably Briveen Qe 1d 100 2t Tust peboratly, 20 Belyeeh b and 4
three di mensi onglagn@miyoven tweb vakihiiRer $f the contact surface. This is
advantageous, since the abrasive particles present in the
parts of the pad that are not in contact with the hard
surface do not fulfill any function and therefore can be
15 seen as a waste.

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

The abrasive particles may comprise at least one of

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

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

25 Dbetween 5 and 15 um.

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

30 machines.

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

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

relatively large amount of voids, into which dust, debris



Such webs are available at a relatively low cost and in standard sized
adapted for the existing surfacing 30 nachi nes. The pad nay have a density
of | 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 distfibuted in the area where the

treatment is taki@aHtaceesehiali paliraget Rarnagdeher taddickiepral Tdust 5
coll ecting equipnent. Al so, by allow ng debris to mgrate into the pad,
the risk for scristhiifg tef at K8 rg6r f4Eentscopéaiiped. iThshgephed rpgher

particularly suifgabl ¢ .fiofL U§e+Q b%teh'ggrtﬁgréégs-wﬁgrlh%h@E%Qggfbgnt is

particul arly applicable ere the surface is a stone or stone-
mat eri al havi ng takinar giess, ok labdngtingohher naede fopr efigiabloyab- dusbh.

Exanmpl es of such rfaces are.concret terrazz ranite etc. 15.The pad,
whi 16 in contactUiEsRE RAPAPRIIFace! Shay CVpalAqHSRH FEPFFare Biogate
rotational speedrab 5®e38@a,r@ﬁb rRe&f ebabkyrat c498g18@0 thpmsulteckr gat ment

may be perforned on a substantially regular basis, such as daily, weekly
or monthly. 20 F&§€fnore, there is provided a tool for treating a hard

surface, the tool compLisLidod fLexbbhe -03d,hoving, 30 agtiveLr gl gent

surface presenting abrasive particlfes bon to the pad. The pad presents
a first portionflwber eumfasaied abrasive particles are present in a first 25

concentratigp. and a,second,partion.naving 2 5eeands coh9uel egiceptrati on
surface 1is a stone or stone-like material having a
hardness of about 5 moh or more, preferably 6-7 moh.
Examples of such surfaces are concrete, terrazzo, granite
etc.

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

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

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

25 concentration, and a second portien 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 effeci4 that dianond abrasive

particles could 0th@h@”§§eh@ﬁ@l@@yt8% baédp§aré§§@1n§€@§eortb@da@@g By
be used for any hard surface, such as surfaces of wood, 5 | am nate, marble,

granite, concr ethermfadr gf£6Ctet shatHghenend ahsasbue Pérba@ﬂﬁéuPaﬂﬁQ
effective for hang. gtaaey gesssn%ﬁ% ggﬁgﬁgtgggée 5gncas Qﬁé”t§81 may

concrete, terrazzo efc. one e con§ists o
di sc-shaped 10bkodgeha¥bmgaayt heeknessfand, ashchsassanfaeeesmhéreondsald
abr asi ve parélcles are presegh on said first surface and own to a depth

fromsaid fivst 1@V PaLe: BRFEASdeBERDISS | E8BCERER" SEFErFHFERng §; such

that said first jReetk@n kie 8bosakd bhkstciUblageeandcsaid $6€O0RErHOT ti 0N
is at a 15 second surface, opposite said first surface. By |leaving the

second surface Btesef psneabrasitkenstafrarsSanduchi AdeBraphEcat CABRREAE of

the pad to a VEE% 9 Eggk gannector on a carrier plate is facilitated. In a

second enbodi ment, fhe ba consists of a disc- 20 shaped body having a

t hi ckness and a f|rsmnsunéaembodmmeneLnthalﬁadbcaesvetpaoflaléssarehppeSent
sai.d first and se 8nd

over |ess L@anFﬁgg gg&hre firﬁt gugface 4Syc %t c nd C
portions ar PecentRd5EReGEhaPdas éFﬁ PRFEECEur FREES 1 PhFE
second enbodi meahhaghki pakescikar ardSphkaBndf odushiandidebr karirate kthe
pad. down to a depth from said first surface, which depth is
less than said thickness, such that said first portion is
at said first surface and said second portion is at a
15 second surface, opposite said first surface. By leaving
the second surface free from abrasive material and
binder, the attachment of the pad to a Velcro hook
connector on a carrier plate is facilitated.

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

20 shaped body having a thickness and a first surface,
wherein said abrasive particles are present over less
than the entire first surface, such that said first and
second portions are situated adjacent each other at said
first surface. This second embodiment facilitates migra-

25 tion of dust and debris into the pad.

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

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

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



I n one enbodi nent, the pad conprises an open, lofty, three dinensional
non-woven web, including a plurality of fibers, which are adhered to each
other at their points of nutual contact. 30 The abrasive particles may be
bonded to the fibers of the pad by a secondary bi nder. Hence, the bonding
of the fibers of the pad does not in any way need to be 15 negatively

af fected by the fact that the abrasive pargicles are only present at the

contact surface. no ampl es, econdary bi nder may be
sel ected from &GHup e@é’nﬁr?s%qcﬁ%cgé}bﬁéﬁolfarcg&tﬁ (;C | BR5EYEsin, urea
resin and epoxxparlec%!crleé e A oidmiy attth%eQ,@ﬂﬂ%rc)t kividericd.orns a
plurality of distinct droplets having a maxi num di aneter which is smaller

than an average Iené’tsh wﬂ,ééﬁttw GRS Sof thEt @&ICO@Qﬁtra’ctblé‘ldeé fiefer .
Thus, the fibeng, V.. 60 e
e m gr at| ?ro 3}0%%1 &tng;ebrl ] %'e'“sm,

facilitating fur ust an |ntothe The
abrasi ve pabti mtee]szmﬁaye mmm,semhaarmuirpamd clrestyhaneisrigy .an aver age

di anmeter of 0,1 to r. ef tween 0,1 an Jmost
preferably .15 bet r‘?r*oe fl%ﬁ’ f@ S &F SRR ?’ﬁé‘%efo se *second
abrasive part Igpﬂ&saislejyec‘d@dﬂﬂsnﬁmca: gf&iaﬁﬂét@fﬂaiiﬂd@g 0fmagriaii tB.amdtdy
oxi de, silicon carbide and al um num oxi The pad is preferably provided

in the shape ofwh <D i rstaldreitd@han r?g"eéa(ﬁear%@tr@rthb@te\ﬁé‘@?%(?%d 100 cm
and an uncorrp[?%}sr} qd t h." hetueen ]ofa'}sg AP, TR, hetrr{@dﬁbéﬁeraeré S

provi ded a net acturing a pad for treating 'a har urface. The
met hod cofrpri sest: epm\ma:hyng:c&’qmd b},artdhearthlrydarg regrina flacsitlidqatir2b f ace
of the pad, a @uréﬁéi‘¥£é1£¥é¥§¥uﬁpq> %hé% 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 pm.

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 concentraition of said abrasive

30 particles. In one embodiment, the second portion is
substantially free from said abrasive particles. The

abrasive particles may be provided tc 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 1di pping. 16 Brief description
of the drawings Figs la-1b show a pad according to a first enbodinent. 5
Fi gs 2a-2b show a pad according to a second enbodinment. Figs 3a-3b show
enl ar ged phot ogBaphs oésar patiocmcedr dhagdtavimes present discl osure, before

and after the binde[, and. abrasive particles haye been applied. 10 Fig.
4a-4b show a diagran#b?sa;%a at ey of g o§?$ﬁfg' 8 APRLLEL

A

19 st enbodr rent, and an
enl argement of appostheRcof the pad. Fig. 5 is a sectional view of a floor
surfacing machine on which a pad according to the disclosure is 15

mount ed. Destri pti onFd8s ef®odh neheY TheadedcrPpitdn W1 e $RFLEYf ocus on a
tool suitable £8%03§ﬁe%9,the nmet hod for naintenance of hard surfaces, 20
subsequently on the nethod for manufacturing the tool, and finally on the
use of the tool for Fagst@aaboesbbwaenhardedpfiacegrfeherefng padFig. |a,

non- woven veb of ba5iters bhe A FRrERtsarTake ot Heohaee 12MEeT ko8 £ s
P1 presenting abiagk¥eaparibehesvbopdeditbes heawebpbynneppsied.

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 subseguently 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 Pl
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. lb, a cross section along the line
S1-52 in Fig. la is shown. As is indicated in Fig. 1lb,
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 SI-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 segond surface B there is a

i

portion P2, whicch is substantially free fromthe ahrasive particles and
t he secondary]6?ﬁﬂéﬁﬁn5t&ﬁéﬁ%ﬁ€#€ﬁﬁﬁn§ £ g%rFﬁgng“,iﬁpcﬁs F% %ge
under st ood as QI ST 0l tENenREr a5t KUGHLYE] o@f pRhewpadnl jand not
portions of the individual fibers. Referrlng to Figs 2a and 2b, there is

shown a sim| @&ubsdantiadiey direkefente thei agragavet rarsicdes #0Cp&PEi on P2
also at the firgst r.face A ich portion P2' is substantially free from
t he abrasive pﬁ%%f%#%%ghﬁﬁé fﬁg secondary binder. In both enbodi nents, the
abrasive pabticl es @hen pedeentinghtoufboutithe”sedaondar yobbrdendeandothe

fibers 1.5 are bonded to eac her by a_ primary binder an r b bei ng
nel t - bonded. Aq§e§cFPﬁFP6ﬁ“%Fﬂi%éeppéﬁéP§FF8ﬁt8F%aOgag%f p&%é@r&?ﬁg“? t he
enbodi ment di sgssednW WF referiene® itRa1Fiftdpekd . and I'b will now be given
20 As a starting material, circular, disc shaBed @it/Mcrotron(r) Tan

Fl oor Pol i shing PadRedeiragng dicaféoer 2aopnd02pPnc KBSTE5ESCcHOWA Bhi ckness of
2 T\ g 350 LI N AR oSl i eypeg Ll {1 om
t hereby 27189/ mBrtRiog P24 iadsa mitcrascdpest 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 lb will now be given.

20 As a starting material, circular, disc shaped
Glit/Microtron® Tan Floor Polishing Pad having a diameter
of 20 inches (51 cm), & 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 mnutual
contact by a 30 primary polymer resin. The pad is flexible and resilient
and conprises polyester and nyl on flbers A honobgenous pol yner resin

m xture was prepared, consisting of 200 % PA resin 52-68 phenol resin
(availa 18 bﬂe ffrom Perstorp AB, Perstorp, Sweden), 100 g of T-RODGr)

et hanol (avai bIe from t Cro | m AB, Bro . ..oweden and 20 g of
LANDS LSgSOOF @“8911 4fg A#\ﬁgé)ﬁr ?Fi?i"egrfgi’%af'l gs%“"?an%&anago
Superabra3|vs%ed§h) athQﬁbgkothhNﬁsUﬁé%OOQUSLBbﬁﬁoﬁeaﬁﬁﬁ&lﬁéthBl@E t he

m xture, ﬁ of 65% p-toluene sulfonic acid (PTS) was added as a
hardener. THEVRédRrR1f kFORelRBESsPrRGEAPHAEEVASTi Fot - oNEWAYEEK: hl¥Ysur f aces

of the inisbbﬂ?OpégstuﬁbEBré é%ﬁﬂ@éégl ﬁDSf EH@pﬁﬁ§?ﬁ9e?'Eos ray gus

(normal ly used sprayi ng 10 pal nt ad wt e uncured resin
t hereafter werghédenda78ugfansc sqbéeqaéatIyasthédpadaaaa phadedeirn a hot

| _ o
now aseuned t no AERRat Stk TAATCERNBE CREERCAr B FI 9. | ShoCuREnki Bra

i croscope pbhtognaphcedSof ohyl p610EhIRGPHLES &ém@ éhgtéﬁgaﬂapeybecl e
m xture are fornmed along each fiber, also between the fibers' points of
mut ual cont aEPTPTRESAF oREEL SPEPE BN dIBPFIBLE RAUERAEL LOEhEPERBERS to whi ch

t hey arqoadhﬁaﬁgtgr emgtpsaw%@hyth@ﬁﬁ%ﬂ’ed%g@iﬁ Eh@ééatglégsggﬁghga of

this is found in Fi gs ow a pad as descri e wWwth
ref erence t olFBggrams| bfuhndgaanthyar ghaepédoaa pdatedninoé hbat apad (Fig.

D) ot D BE S St PSS LA oo LR A, R0 L (e

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 avallable 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 commercially avail able pads werejgused: a 20 inch (51 cnm) 3M

5200 Brown Stone Reneyy, Pa 9 nd .a i (51 ¢ 3Mr_ 400 ey Stone
Pol i sh Pad wer ean%s%d?\b b%’g%%a{/‘%a' 1Lbl eﬁ%r oﬁ%éﬁy r%aciﬂ‘:‘: Ph?lﬁl,l%sga%ﬁ"ee’feest s

were made on twaseltf flies emta vl face taees: 3M Kayargan ml exgavar bl e from
t he Kol marden area outside 5 Norrkoping, Sweden) and K40 concrete. Each

test was carried out™™h It e FRMOSR eI UGG T SEEGRE PSS Ver
Crystal lizer 1250KG fhoQrmstiiacingdmehing, (ayaid sl idd dPLO0U &k ide

Kl eever, S. A, Barcelona, Spain) having a single carrier plate adapted for
recei vi ng as20 NOrikahifid ooswesahlamhd dt4ht ignnatetaboacty T agfmwakhe t est

i ncl uded polishing the surface for. about 1 mnut . T sur e gl oss
was neasured atc%’g%%erélo%%oa% aons%nnfgacaer eoalc %eéh(%ggﬁd 52?8 gaéﬁgﬁ g‘at ment

usi ng a Sanwal /Keseree + @& r3dih A 0sscNFOHG fThe 19|08 avdlnge rachtibe t abl es
bel ow 15 constitute the average value for each area. H gh gloss is , rated

80-90. Semi gl 053V3 %l #Rat@dtBUT APorSHt ik §%V e % ett A 30-BEF CRMFed FHF L, i s
rated 20-25. Fha{,sheen 48, I@t@é}ﬁ-é&g- Rach sface aas destied Rpth Ay y

and using water as 0 a lubricant. itionally, the concrete surface was
tested usi A§ CobrciRoBapdc 2 ad yestchlddtadrinavei | &bt fYIdmrmoorThe Kiesdver

mont | oned 1 EPieD et Gis RIS itk g A o T el T B5e as
crystall - surface gloss was measured at several spots on the area
before and after each treatment using a Sanwal/Cenma IG-
310 Glosschecker. The gloss value in the tables below
15 <constitute the average value for each area. High gloss is
rated 80-90°. Semi gloss is rated 50-75°. Satin is rated
30-45°. Rubbed effect is rated 20-25°. Flat sheen is
rated 5-15°.

Each surface was tested both dry and using water as

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

25 dzation agent.

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

Table 1: Tests performed with water as lubricant on

30 Kolmé&rden marble

Pad Brown Gray Green

Initial gloss [17 17 10

Liguid Water Water Water




25 ization agent. \Wen testing the 3M" 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 Table 2: Tests perforned w thout |ubricant on

Kol marden marble Pad Brown Gray Green |nit2@l gloss 20 25 28 Liquid No No
No Final glosqrdpz30430sEromiaabres I ang 2, 1t ¢gp be conpluded that on

5 marble, which_is a relativelly soft stone havingla. hardness of about 3-5
noh, and using water as a lubri- cant, the 3M'1 pad conbi nati on (brown and
gray) provide a sligh et ffec al t.hou hot e.gray_and the
green pads achi eved gﬁ%%ésgfa %%%g é?f ?ﬁm?%ew;gg Pﬁ"yﬂ%p%%%ﬁg.o wever,
during dry condikbileasdehhgfagbeen pad achieved a remarkabl e i nprovenent,
reaching the sem-—gloss.rangeTable 3. Tests perforned-wiih water as

| ubri cant on K&8%oncrete PadPBPHRn G af*%¥l | ow (FEBR™ Initial gloss 30 29

24 35 Liquid V%h@%&EQtsioygt Hrovatrer fhgat gioss,g9 29735 46 15

Liquid No No No
Final gloss 25 30 50

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

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

Table 3: Tests performed with water as lubricant on

K40 concrete

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

15



21 Table 4: Tests perforned w thout |ubricant on K40 concrete Pad Brown
Gay 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 noh, the conbination
of brown and gray pads did not provide any nmeasurabl e i nprovenent at all,
whereas the conbination of yellow and greeiipads provided a distinct

i nprovenent. In dry ifigqan [P + HERL - d for e
surface treated Wth%%etcénb?ef%ﬁ%i%#%gcﬁ}@&n and l‘gﬁ‘igg‘gﬁs?f“mﬁéiogas a
maj or ‘i nprove- nentcmedse noted for the surface treated by the conbi nation

of yell ow and greep—pads—Fablte5: Tests(?erfsrne Tﬁ%%*k%&%ﬂ-4%ﬁﬁﬂ+@é?
crystallizer as| Baibri cant on KEOF¥Bher et |6 Pwd G ay ‘GE&Y 1 APEFER gl o3s 41
35 Liquid VMC Rk (MNC-Hidde qal gl os[s3A5 51 I8 Fgrom tabliegh, 11 19
noted that soneleffect is achievable with a gray lpad using!Coor RosafK-2
crystal lizer as/hibricant on K@ concretldio and t hatica somewdat bett er
effect is achi em'th the eenpat——pstag-—Coor Rosar K2 cgrystattijzer
as lubricant. 20 A9~ i l%ﬁﬁ, i?gfs concldgid t hat ﬁﬁgupad acggrding tto the
present disclosure prawndgaba g30t3 eeablse Iirprieyerot@ntthas donpared W th the

prior art. The inprovenent is particularly noticeable during dr
condi tions and &iPnddHGs &nd 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 211, it is concluded that the pad according
to the present disclosure provides a noticeable improve-
ment as compared with the prior art. The improvement is
particularly noticeable during dry conditions and on

concrete.



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

enbodi ment, the machiing FAS 2 aharRte charaRd elws otthds radapt edrfracibgi ng 10
hel d/ pushed/ pul | ed by a wal ki ng operator. It is recognized that in other
enbodi ment s t he Ta@vrn& T £ 1§ 1 GPachitse! 10 3epPrHéng. 8.0 &hei @asIsenFehi cl e

fitted wth a g?fdgéftgs Atg fdhdld %ani%pg(gd de®fi neeCel- Wi Lhepad L oThe
pad 1 and et ho escri bed above can be used for 15 everyday
cl eani ng/ mai nt enande dfe galds ved faared Ssunfhdeds ,in shdbk asastpdre,iscendrietoe or

terrazzo flopr surfaces in fl.oor,  surfacing chine such as
scrubber/ dry8r cso“}ﬁ)?%caﬁ'i gﬂlengj&%a&e,lse@.uqtﬁgcﬂnl P{T?%l&ﬁfso&"t %saibg[éﬁ e disc
fl oor maintenancesrBicdy nESsHd avw spaed arls iyl c2Q 19pgedkrnad.1@d tike Nil fisk

510B or 545; a burnisher, e.g. the NIfisk SDH5120, BHS5120 or BHS7014,
al | of which ar@eadidamng NotRitSIeAd @ 1 VSt 0k RoMRChSREd SR aYTIe

treatment of the,f '»ﬁPir PY hRaed ili¥Piald Y r Relker, med Q%i%alé%iﬂ&gii%&ad’
when in contact w th the 25 I oor surface, to rotate in a plane parallel
with the floor sihd agehihgited ar dteatdlendl, speeds dahesf pRo@BES fror tei3E00

Fear from the g P B IaRE0R Nt =i 90 PRESR4 ‘acdordi ng to the
present di scl oswa-HIYdBahaan iropehed Gibbdiihes dheeFicdials urdRINeN
web, including a plurality of fibers, which are adhered to each other at
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.qg.
the Nilfisk SDH5120, BHS5120 or BHS7014, all of which are
available from Nilfisk-Advance, Stockhcelm, Sweden.
The treatment of the flcor surface is typically
performed by causing the pad, when in contact with the
25 floor surface, to rotate 1n a plene paraliel with the
floor surface. Typical rotational speeds are from 50 rpm
to 3000 rpm. However, lower or higher rotational speeds
are not excluded.
As is clear from the above, a first embodiment of
30 the pad according toc 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 & 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
enmbodi ment of the pad, binder/particle mnix€ére is only applied to parts of
said first surfagederThiahdcan beiathizevediby paskingethase parks efithhe 10
surface to which the blnder/partlcle m xture should not . be applied. In a
third enbodi nentSeHEFad igdent AREl fPPLifAeGRaY edonRt AiERéE ﬁPﬁé@FFp&ﬁtlcle

mxture, e.g. bynhdigieg SUeh %qgee%gerglheag @ﬁl?r§a§%§8&HQGmeQe§Ba§e@ 562
15 919. In a variant of this enbodi nen a relatively thin™ inpregnated

woven or non-woveh tyed bisderyaekéd cle mlxﬁhwékeﬁ1§§WﬁﬁenV§é&:l@rorder to
provide the Llexibiliiy, 1 Accand ng,Lo vaclanks,oh LRLg eIbed o

substantially WO di ITeRsi Onal Woven or I's attacheg to a 20
t hi cker carrier qu@agkr.ln a fourth enbodlnent a three dlnen5|onally woven

or knitted pad may be used, mhere t he blnd r/parti mxture is gpplied
as described above. N & PPFORYeRBBALTERAT Phet8BrRe ve PARAEE P€§téF

present in the patani@l ;Qf ohh? eegllb@ aof btk sabkekaipatdivetr therpad is a
non-woven fiber pad substantially as described above, with the di amond

particles includéds gant he ﬁpbeﬁVﬂét@W|&BSkﬂﬁgatbeeenﬁaéﬁﬁepﬁaﬁﬁ@e t he pad
s 2 polyrgs foamaad Wl ipkhe dharand parilelesEnglydRdd 0,30the foared

pol ymer materi al”. enbo
be applled

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.



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 allowing 2%#e pad to cure at a higher

tenperature and/or feheaprkeager apacied ot tsMBotAL$ALtERersokuenhiséebhanol
was used in the exanple) 10 is provided nmerely to reduce the viscosity of

the mixture andhehedebystio-f QEhkirt akemppeayPAgsrhepbef. rARYNSURFADI e
sol vent may be H%%gmiggd h@ga§0%p%%g TRY gh§9eg€e§xgggq§gu provi ded that
[ile) al'Fows. e

t he net hod of applica n-"so abrasive particles preferably
i nclude di anond. Howaveherfboe, theathmedenpadsagapebeeprotiedefirancangi ng

to the principles set forth above _using other types of abrasive rticles,
o conby nat | s TEHORBEF SHATEBLE T8 GherhUSE REnEEoABASEACEBeR: RL8Y S
I'n particular ZQsSHo\é%&bQ@ah%@ dbanmedypar thel Bsrhaverpreven L9 RLOYIERg

good results as we Natural |y, the dianond particles nay be conbined
with ot her typeshsf pabr &si earpapti @&l B4ghpt FempRYaLsrBodnenat £RE Pad 1

havi ng secondar i.nder rasi.ye particles as descri bed above nmay be
25 attached to gogggg %Frgﬁgtgghgéhﬁg an arbitrary connector for being

connected to a carrialsplatacokollhensuribabengl washused an that ekhsppad nmay
be T ect Ly, fonnectable L e sy faca IELne B Eans ol B ke g LIPe
engage the fibersqohntheppadol rabl@Ne@atbh@praying 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 t ool
secondary binder and the abrasive

may be conposed of the pad with the

primary binder, the

particles, possibly with the addition of

dyes or printed 25 areas providing information on the type of pad,

manuf act urer,
provided with a backing |ayer.
yel | ow and green pads
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Red Buffer Pad, available from 3M, 8t. 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
five spaced apart points using the gloss meter referred

to above, whereby an average gloss value was calculated

pad

20

25

after processing with each pad type.

The results are

shown in Table 6.

Table 6: dry polishing of oiled cak parguet
Pad 3M® red White Yellow Green
Initial gloss [6.0 6.0 6.0 6.0
Liquid No No No No
Final gloss 20.2 17.0 26.0 31.4

From Table 6, 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

beoth provide a very shiny surface.

a shiny surface,

shiny,

that the white,

clean floor.

The white pad provided

whereas the 3M® red pad provided a

In a second additional test,

though somewhat blotchy surface.

It was noticed

yellow and green pads provided a very

the applicant’s pads

were tested for wet polishing of an oiled oak 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 pgtype. The results are shown in

Table 7. Table 7: dry p f 0|Ie Qa q P W

G een G een Irﬁutrf(agléégl ggsls)ssg 37%& § ghg l§Ith%itgjﬁl gg%afne {%?olrg
Final gloss 0. Grd GG 2265 thicom, Taéat{ ef tkje idpaoasd mapaeterpd;hais stsinig ng
froma silk matt surface, the white and yell ow pads provided an entirely

matt surface, Witeh GG 5@?@&]ﬁ&fﬁésﬁéuéobépﬁﬁelowHSFﬁ dable 2VRTPHE wat er .

The green pad, QQ%stsh%athéerwa@a@@lc@rl%\tf'e@egf%e?ab‘%oc%'gtshh%' Yisapehkbnsprbace.
Dry polishing wth the green pad provided a shiny and clean surface,

entirely free fiyom.oilhef imepulits @é@ sooeednt Rablenhd . mhlte yel | ow and
green pads prOV|dedT%h&%rﬁ cbg lggwﬁn§50ktoﬁ?§da E ﬁg Ehat dry

polishing of the flooring USI oW OF gre pads subsequent

to the wet pdlgsshi ng, provi da'ellgleoss \abmeswm m|Gakeeho t hoseeeh Taljl e 6.

Hence, it is goncluded that tihe pad. digclosed henel for

grinding and/ drlngéiEshiatesfogd - Sur faceg - Ssuch ag®wdod floge-8urfaceq, deck

surfaces (on €g: tros—or Ygats), wal(} f-aces eT T Ol oI dimgs,

doors, basebogr sgugiac. In a tﬁ?r A:addi tIWSEg t est, _Itt%g applji ggnt' S 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 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 c¢lean 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 subseguent to the
wet polishing, provided gloss values similar to those of
Table ©.

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, basebecards etc.

In a third additional test, the applicant’s pads

25 were tested for dry polishing of an Amtico® vinyl tile
flooring, available from Amticoe 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 Antico(r) 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 calcul atedzafter processing with each pad type.

The result s (o] i n-:Tabl e 8. Tahbl.e _8:. dry palishin f Antico(r)
vinyl fl oortl%:r?gat%ﬁzﬁ:’vé%gss%%%m%ﬁtceﬁgr? %‘ﬁf g%éﬁ)iqr?y ussd‘rnfgactél,egrgaotslspl e scuff
mar ks  3M mjetread r24e8 rShi myo siovage whecwbly Bar ks eremg rilngs While: 16. 4
Clean, matt surfagce, no scuff marks Yellow 19.4 C ean surface, no scuff
mar ks G eerf2%4 4 \‘?élrlftsarﬂs |‘#Tte5| IR CEEE-EGe VELITRED €38 itWPSs ddted t hat
the 3Mr) nedunad W lshowrmiint &zmirg gt he shiny floor surface, did not
renove all scuff marks. The white pad renoved the scuff marks, at a |oss
in shinPness. WIElhlenhd iy nvowopdshingnefe Aalkilep®l o iswyilf £deowdsobt ai nabl e,

with all sguff—markssberng—renpved —The green—pad-provi-det—-a—surfac

haVI ng pr =Wo M WS~ Nl RV Glhor\ssﬁf\’m d Iorgir(tlegg thao it.niti.al curfaca al t hg”gh t he
e Troart y L9 L W L 2™ J LA .I\/ (== e T T T AT T OUT T AT T

scuff mar kNORSre ent. F endvRHY | $URARC ot Pebbip Rt S?Htt\f\/\milfhs yelil ow

and green P& reovided b 8 15 |Seiyy chenfa¢toopsufh matbar ramaiibingondl
test, the @bplticcant|s plils? waCkedestedtt osuneicppl nshsogf 6f mbhes At ijco(r)
vinyl tilefyefilieari ng, processead: swhhshl poes NOnyexckoOr amghksy finish.
Initially, chRenpsurface figdy muligl pl e REMY ] IPLLS s P3se 20 Varues of tihe
f1oor was MEASTREHy, WEhTee gl 91" Hor el EAETThe 3hel rEd PR SRt
poi nts using the gloss

maintaining the shiny floor surface, did not remove all

scuff marks. The white pad removed the scuff marks, at a
loss in shininess. With the yellow pad, a more shiny

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

15 very clean floor.

In a fourth additional test, the applicant’s pads
were tested for wet polishing of the Amtico® 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
4one 24.0 Shiny surface, multiple scuff arks 3N(r) red Water 24.8 Shiny
surface, sone scuff marks renmaining Wgte ater 2 Clean matt surface,

no scuff parks .Yel, 0w.( er nmare shiny

Green ater 20.4 GE\)elan\@su>(*\<‘§e{a{:c é}%esg‘r% o%g g\gﬁ %\9% Vlﬁ?’ ny, col *&d¥ surface
From Tabl e{hg it isgnefied t [AbsshecaMentred pad once nore failed t0

remove al | GG T Takkhd TOMANg THioer,, SIEFARSs, kL JONgT: PLOYFRTNg 2 shi ny

surface. The white % pad pravided:ﬁégﬁgan natt surf ace, ereas t he jyel | ow
pad pI‘OVid Crgd >||g1'T Iy ot SHI-TTy ne from-tihe
green pad, %C%Irf tﬁis:e 13EE e 5681 TR ?’ %\‘)éfflacd(ﬁ,*rﬁ?r@?ys%‘éﬁerfla’f}ﬁ%n t Hat of
t he yel | ow-pad ror-e-the—giedi  Ha hhen “°ed—+n_d#ym@gndLLLgns

provi ded 15‘ﬁ%it\?ery Water c|ldad sirierie, W%t*%\a%uﬁ%??%edn?h%‘t:ufﬁe whilt e,
yel | ow and|.green pads provitded a Wed¥K%| ean floar In a fifth additijonal

test, the fdllicomnt "W tpads 1ier.@ t ¢Cleah four fage pososavhgt aficre | shoheum
floor suri@esn TheWatdd al 2ounf ajdel dag Heepatseated with 15 flooring wax.
G oss val ugs- e, Thelfdmor Wag measid 8d, s el 9F ec pbdnh akf pFa L €atent, gt five

spaced apall' POTFGH THHTD of M tOUSTORELER LRl S P paa WHESDY an
average gl oss value was caldul'ated after processing w
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



each pad type. The results are shown in Table 10. 20 29 Table 10: dry
polishing of |inoleumsurface Pad Liquid doss Conment None gone 19.0
3Mr) red one 21.0 No noticeable change hite one 12.8 The surface is
matted Yell ow one 21.5 The surface is perceived as nore shiny than

ref erence Green None 26.3 Very shiny and clean surface From Table 10, it
Is noted that whereas the white pad prQMides a matter surface, the 3Mr)
red pad only proyj sld Sl face 5
processed w th tﬁgéggiélgow p% |%dl§2°{rgleﬁ;‘s as rmre shéldnlyelf an the
reference syPddce. Theiguben Padpriovindeata very shiny and clean surfpce.
It was noti geené hat thenahit @,s.¢yelll ow and green pads provided a Very clean

floor. In a sugTRe@dqiLhoNal [TESf . [RBC,APRELSRTE & agg Towere rested for
rféafghlafir rﬂeil::ﬁ8§§9”‘;$§§% JEnBeSusEarka e BAFEGA. roacurod, L fore
and after trdE&tHeht, g?n?lve:%bgkechﬁa?PrEBFﬁtés BErRgiYRE @Fo@@rﬁetgf
referred totabove, \Akr:\rt:\hy ah 15 _audPapx §ha8sre¢ieHenGAs cal cul ated affer
processi ng WB¥een eac Nerel 1y AThdVeegubhénsar andhohpannsTabhee1l. Tabl e
11: wet polishi ngFMMITamlleeLﬂxﬂrsurtf dce ndRaet Uitpti dvi@messs Goremsititone Wat er

19.0 3Mr) red Water. 7.3 Vér natt face aft ite Water The
pol i shed surfacd ey <geesd at)y &fﬁa\ m%eé{ pIagje ¥ shed surface

removed by prov1des a slight 1mprovement 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,
vellow 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 158.0

3M® red MWater 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 vellow pad, matt finish

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

while removing the polished surface. The green pad



7.0 scouring, matt finish maintained G een Water Somewhat nore shiny than
after 19.8 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 | ow pad provides a matt finish, while renmoving the polished surface.
The green pad 30 provides a slightly nore38hiny finish as conpared with
the yel | ow padpddyieRs @ogllqutabaho&BeSMh? ,fm@lshowsaeempgE«@@nwszeqs
provided a very clean floor. It was also noted that pol i shing of the
f1 ooring usi ng thife YaHilo#, pedyellfonasr ngfcé@ﬁdpéagtsﬁbgeq ehe .t gelhewwand
pol i shi ng, d glQs aky i h f Fab 1 t he
pad may be usegﬁég$l |nd§ﬁé éngﬁor GEE? |né ??%8 eun?ahg géé?rggggoo
e.g. floors hawihag mxgupbadehdogpbfsthg fﬂnyk;ngohymngtbheewhépexy, acryllc
10 or other_plastic material. |In_partjcular, the lLe for dry
pol i shing of sU&HiSH PicdseepnPgd e§8h§ﬁq888tt gﬁetgﬁF p? gbBPrcant s
pads were tesieéialeddigyopal vshi:Bg @&m@lb@cqgetﬁ@lseawwéb1&IQor surface.
In this test, an additional pad, termed 15 "Orange" and havi ng di anond
particles of 2-4 ni &edsewasheupad. mayobs vardedost 9rhadingopnAdsmeasur ed,
bef ore and I 2 oi hg SsS
nmet er referred%gglé 3§h€+hgl§g§ukﬁa ggggg ow§§%%rg %Fg 1§h8gﬁg v@k%
pol i shi ng of Iacqmeﬁa@epabmpeu8$ugfamaylPaﬁoGyeeatﬁhaageeﬁbaggeabmyﬂual
gl oss 40 49 47- 50 %i ? ne No Te Fi nal $S 47- gl 58 60 56- 59
0 or ot astic ma erla In part ar, 1s
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 parguet surface
Pad Green Orange Orange
Initial gloss |40 40 47-50
Liquid None None None
Final gloss 47-51 58-60 56-59

From Table 12, it is noted that the pads can be used
for cleaning/polishing lacquered surfaces as well. Using
the orange pad provides an additional gloss increase,
regardless of whether it 1s 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 lacguered
surfaces, e.qg. lacguered wood surfaces, such as wood

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



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 discl osed herein may be used for
grindi ng and/ or poli shing Iacquered surfacgs, e | acquer ed wood

surfaces, such as mood uet fl oor and. ot her cquered surfaces (on e.qg.
31 patios or bBALYYS W q'iﬁ‘ 'ac‘“é%lfrsrrﬂ%ﬁcbersfrrd'gieﬂg‘é’ “Hb]d"r{%’g%aseboar ds
etc. According @@oﬁgotmemr@m the pad may be used for polishing

pol ymer surfaces, g. so-called "gelcoat”" 5 surfaces, that are found on

fi ber-reinforced pIa%@@?ﬁ@&GQKﬁQMQﬂptQﬂﬁﬂ?@ﬁ94ﬁﬁﬁ%¥4%%?8 Lt WA die used
typically —conpgis 5f§§rgleﬁaﬂga§}¢@pagdf/f LN 1 LRy fRlo ANOL her

enbodi nent, the pa or grin |ng angror po |s I'ng gl'ass
surf aces, s@ch stlf)fzase@, g- hatutaome b ¢duen v ard dins/am -nasicrieertsed iplaortder to

renove smal | scratches etc. According to yet anot aodi nent_,. t he pad
may be used for-grs nth Hy a%‘%ﬁc}b ot?‘?as %Ut&%[; remg'gcﬁ@sl S even for
pol i shi ng parnt@@hgiggéuggsiﬁrgﬂﬂ(&gﬁudﬁhjmyh gmenkds J . €. autonotive
enanel . Wereas the nethods di scl osed herein are surtable for regul ar

treatnent or naint en“a?ﬁfefdlt%yt%a&rﬁtalwwr @8@4@6% Hdte pd gMhdor
grinding treatng &%1 -arty ! dejﬂ fsq{JL snrsgg_.%géasrd,sé(gpot h
floor surface, e surface co rrsing naterr ect rom’ a group
consi stinglé6f wood. guﬂaunnmohmkﬁ|wﬂnddWﬂjnmndannkens, in order to

remove small scratches etc.

According to yet another embodiment, the pad may be
used for grinding and/cr polishing automcbile 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.



|l i nol eum the nmethod conprising treatnent of the surface with a flexible
pad conprising an open, lofty, three dinensional non-woven web of fibers,
in the presence of abrasive particles, Bdnded to the pad, on a contact
surface between the pad and the hard surface, wherein the abrasive
particles conprise dianond particles. 2. The nmethod as clained in claiml,
wherein the treatnent is performed substantially in the absence of Iliquid
on the contact surface. 3. The nethod as, ghgined inclaiml, wherein the
treatment is perforned in the presence o% water on the contact surface. 4.
The method as clainmed in claim3, wherein the treatnent is perforned in

the presence of water and a cleaningga%ent on the contact surface. 5. The
met hod as cl ai med fi'n®aR¢ 8RE SPTCMELREALILANY GhBREFN FREOTPeALRBAL s

performed usigig & dead thavisng rRR" 28 1RAN 6l §9tReNd8d sk9 ot BY rFRANS of a
secondary bi nder. 6. The nethod as clai ned in any one of clainms 1-5,

wher ei n the tar gdomentcons isdrihgr wdd wesidng pe lyad rhawvitey 133, dlbcagsiere and
particles boqﬂg&)%gﬂﬁt only in the vicinity of the contact surface. 7. The
met hod as clalne&'ln’any one of clainms 1-6, wherein the treatnent is
performed using atpadmkavioagcodbaiendgpartaehestobrfanhavenagacdi ameher of
0,1 to 30 pm referably between 0,1 and 15 pm_and nost preferably

bet ween 3 and f@eﬁﬁpi§.pﬁﬁecﬁ€5ﬁ6§1§§ Ehaiomed /i A&y - ofE€X6f cl ai ns 1-7,
wherein the t{igaiBRhaS R hevaRd WS B &iPRGsNaYNGhe presence of

abrasive particles, bonded to the pad, on a contact
surface between the pad and the hard surface,
wherein the abrasive particles comprise diamcond

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 c¢laim 1, wherein the
treatment is performed in the presence of water on the

contact surface.

4, The method as claimed in c¢laim 3, wherein the
{reatment is performed in the presence of water and a

cleaning agent on the contact surface.

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

binder,

6. The method as claimed in any one of claims 1-5,

wherein the treatment is performed using a pad having



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

i ndustrial dianond particles and coated dianond particles. 9. The nethod
as clainmed in any one of clains 1-8, whgsein the treatnment is perforned
using a pad having a density of |ess than 40 kg/ nB, preferably 20-35

kg/ n8. 10. The nmethod as clainmed in any one of clains 1-9, wherein the
pad, while iabcestaet parthcfihe handesucbade, onilg taused vochpveyiafrel ation
to the hard rface. 1%. The nethod as clainmed in any one of clainms 1-10,
wherein the %gﬁ,cﬁHFﬁg iﬁUEEHFﬁct with the hard surface, is caused to
rotate at a rotational speed of 50-3000 rpm preferably of 100-1500 rpm
12. The nmethod as_clained in any one of clainms 1-11, wherein the surface
conprises a pol ymér fateRfalodapd chhérefninhanyreatnehtcizdiperiofned using

a pad having [ n art| f.an dj,anet e bgtweep 0,1 and
15 pm and nnngége egg%I§E%%%&%gg égaﬁ%¥%%§%%$ %%gﬁ§35 @%g n%?ﬁog as
clai med i n anyaopedobacktaciesloflanwherekbnet HeasatfaceicOnprtsesll pnol eum

and wherein the_treatnment is perforned._using a pad having di nd
e ti el o of PARTAVEFage SATAREDRD: bf B8 AdeHFInHAS o FEeS BRaFor abl y
between 3 angclZepm a3ndnAost preferably between 3 and 6 pm 14. The nethod

as clainmed in claim2, wherein the surface conprises wood, and wherein the
treatment is performed using a pad having dianond particles of an average

di ameter of betwegn Q,1 and, 15 p P .%gga?hy geg ens3.an¢, 12, pm and nost
preferably between 3 and % pm g%? %ﬁe fret hod' &s %%alnea Thiclaim 1l or 2,
wherei n thewhgrktace chenpreseschacquepe randmeteneingt heptreatment

diamond particles comprising at least one of natural

diamond particles, industrial diamond particles and

coated diamecnd particles.

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

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

10. The method as claimed in any one of claims 1-9,
wherein the pad, while in contact with the hard surface,

is caused to move in relation to the hard surface.

11. The method as claimed in any one of claims 1-10,
wherein the pad, while in contact with the hard surface,
is caused to rotate at a rotational speed of 50-300C rpm,

preferably of 100-1500 rpm.

12, The method as claimed in any one of claims 1-11,
wherein the surface comprises a polymer material, and
wherein the treatment is performed using a pad having
diamond particles of an average diameter of between 0,1

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



is perforned using a pad having dianond particles of an average di aneter
of between 0,1 and 15 pm preferably between 2 and 12 pm and nost
preferably between 2 and 6 pm 16. The ggthod as clained in any one of
clainms 1-15, wherein the hard, snooth surface has a hardness | ess than
about 3 nohs, preferably |ess than about 2 nohs and nost preferably |ess
t han about 1 noh. 17. The nethod as clained in any one of clains 1-16,

wherein the treatnent is perforned in the absence of an eifectiﬁg ﬁnount
of surface-inprovitdg AGEnt§TBAYt A8 Cédniadt 18uPficee18" Alfbfhod tor

mai ntai ni ng gphakdy $MROLNFLeAr corlhiaes, 13R01k0R, SHhEAGRCRARN LEENG 2
material selected froma group consisting of a gelcoat, glass and

autonotive démamshentheé sneehiddroedprisdinggat pedt hertngf diheosdrface with a

f!ex|b|e_pad %%%EE&%En%fa%nOp%%Tg(gté@aﬁéy§¥ao§M&§p%%§?qL}RQQE W?Wn%Fb of
fibers, in tRe presence o abrasi*ve particles,” bonde o ‘t'he 'pad,” oh a
contact surfaegchabwegenctheepad and thepharddstibkacerctbeneiy the abrasive
particles conprise diianond particles, wherein the treatnment is perforned
in the absen®&T¥Fenand éffeét Mfe anount of surface-inproving agents on the
contact surface. 19. The nethod as clainmed in any one of clains 1-12,
wherein the floor surface is a plastic floor surface. 20. The nmethod as
clainmed in claim119, Bher®ehhtHeasf boermsdrfiacelasmad, epbgyeivi htk, acrylic
or p0|yureth%ﬁ%fazgoggm%%EE%%eWOod, and wherein the treatment is

performed using a pad having diamond particles of an

average diameter of between 0,1 and 15 um, preferably

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

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

between 2 and 12 pm and most preferably between 2 and ©

um.

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

preferably less than about 1 moh.

17. The method as claimed in any one of c¢laims 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, smooth floor

surface,



35

the surface comprising a material selected from a
group consisting of a gelcoat, glass and automotive
enamel,

the method comprising treatment of the surface with
a flexible pad comprising an open, lofty, three
dimensional non—woven web of fibers, in the presence of
abrasive particles, bonded toe the pad, on a contact
surface between the pad 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 floor surface.

20. The method as claimed in claim 18, wherein the
floor surface is an epoxy, vinyl, acrylic or polyurethane

floor surface,



