WO 03/ 034889 PCT/ US02/ 33120 -' SCRUB PAD W TH PRI NTED RI A D PLATES AND
ASSOCI ATED METHODS FI ELD OF THE | NVENTI ON The present invention rel ates
gener al | ywom3s/o3488¢r ubbi ng materials. In particular, the prezarsn2/3iiaventi on
relates without limtation to flexible scrubbing pads having rigid plates
for use in a variety of household and industrial cleaning and personal
care applications. 10 BACKGROUND OF THE | NVENTI ON There are many different
types and designs of scouring and scrub pads currently available in the
mar ket pl ace. Metal wool pads, such as steel wool, have |ong been produced
and used for household and 15 industrial cleaning. Al though these scouring
pads have excellent abrasion and scouring characteristics due to the
hardness of their nmetallic fibers, theyq_-have several significant

di sadvant ages. For exanple, netallic pads are overly abrasive for surfaces
that 20 are soft, scratch easily, or subject to oxidation. Another problem
associ ated with SARUBa®@ADs WIIHaHRINIED nRLGRP REATHS bAND have a
tendency to shed and splinter while being used. Mdrreover, netal wool pads
are harsh and unconfortabl e fASSOQLATEDe MEBHONEIS to grasp, and may | ead
to splinters enbedded in the skin of the user. Metal wool pads al so have a
relatively short useful |ife BRLDfPRNTHESINGEITEON r eadi | y.

The present invention relates generally to

5 scrubbing materials. In particular, the present
invention relates without limitation to flexible ,
scrubbing pads having rigid plates for use in a
variety of household and industrial cleaning and
personal care applications.

10 BACKGROUND OF THE INVENTION

There are many different types and designs of
scouring and scrub pads currently available in the
marketplace. Metal wool padg, such as steel wool,
have long been produced and used for household and

15 dindustrial cleaning. Although these scouring pads
have excellent abrasion and scouring characteristics
due to the hardness of their metallic fibers, they
have several significant disadvantages. For example,
metallic pads are overly abrasive for surfaces that

20 - are soft, scratch easily, or subject to oxidation.
Another problem associated with such pads 1is
durability since the metal fibers have a tendency to
shed and splinter while being used. Moreover, metal
wool pads are harsh and uncomfortable for unprotected

25 hands to grasp, and may lead to splinters embedded in
the skin of the user. Metal wool pads also have a
relatively short useful 1life and often rust quite

readily.



WO 03/034889 PCT/US02/33120 -2 In order to overcone the di sadvant ages of
nmetal wool pads, nmany non-netallic pads have been devel oped. Typically,
t hese padwoacmpsssse a non- woven web of synthetic fibers ®aalusay3pod yester,
5 pol yam de, polypropyl ene or nylon. Sonme exanples of this structure are
disclosed in U S. Patents No. 5,955,417, 5,786,065, and 4,949,417. O hers
conprise organic material such as sponge. These non-netallic pads avoid
many of the 10 shortcom ngs of netal wool pads, but nonet hel ess have
other limtations. For exanple, they may easily entrap food and ot her
debris being renoved fromthe surface being cleaned. This may occur
because the surface of these pads is a porous non-woven web of 15 fibers,
rat her than a nore inpenetrable surface-such as a tightly woven and/ or
liquid-resistant fabric. The accunul ation of food may have the negative
consequence of pronoting bacteria growh within the pad. 20 O he
scrubbi ng pads cofBi MmEFEHoVenTETRERS ﬁ@ﬁeﬁhﬁ§EWﬁqqﬁQﬁ%xﬁ%iHﬁtﬁéents

and/ or surfactants i.spers ithin t Pad - On h is ribed in
U. S. Patent %89E5,9§g§%17. $%3¥Lrg%g%s or ﬁ%nu ég#ﬁri%%quchggéﬁad

i ncl udes mandksellvpedy a 2Byphreetydi nehsisenabadkbof ¢cgmpatsand adding a
dried, cleansing conposition to the pad. These types of ads.rely on a
particul ar c"OARE ny< onﬁgsi?Y%Eh?Blcegﬂﬁﬁﬁgstﬁﬁi cP8anPRGY EFFS! mance.

Al so, thegr polyamide, polypropylene or nylon. Some examples of
thig structure are disclosed in U.S. Patents No.
5,955,417, 5,786,065, and 4,949,4171 Others comprise
organic material such as sponge.

These non-metallic pads avoid many of the

10 shortcomings of metal wool pads, but nonetheless have
other 1iﬁitations. For example, they may easily
entrap food and other debris being removed from the
surface being cleaned. This may occur because the
surface of these pads is a porous non-woven web of

15 fibers, rather than a more impenetrable surface, such
as a tightly woven and/or liquid-resistant <fabric.
The accumulation of food may have the negative
consequence of promoting bacteria growth within the
pad.

20 Other scrubbing pads combine a woven oOr non-
woven pad with cleansing agehts and/or surfactants
dispersed within the pad. One such pad is described
in U.S. Patent‘ No. 5,855,417. The process for
manufacturing such a pad includes manufacturing a

25 three-dimensional, lbfty pad and adding a dried,
cleansing composition to the pad. These types of
pads rely on a particular cleansing composition to

enhance their cleaning performance. Also, their



WO 03/ 034889 PCT/ US02/ 33120
the cleansing conposition is consuned. Sonme scrub pads,
i ndi cat edwby3/034889 Pat ent Nos.
pl acement of a repl aceabl e cl eansi ng conponent,

-3 cleaning effectiveness gradually wanes as
such as those
3,175,331 and 4, 190, 550 i nwpanaesor/bs20 5
such as a bar of soap,

within the pad to enhance cl eansing effectiveness. However, the user is
subject to the inconvenience of having to repeatedly replace the
conponent as it becomes consunmed. 10 O her scrubbing pad designs use
synthetic fiber protrusions to enhance scrubbing effectiveness. For
t he scrubbing pad described in U S. Patent No. 5,609, 431
conprises flat chisel-like tufts of synthetic fibers protruding fr
backing material. 15 One di sadvantage ok_this type of pads is the

protrusions have a tendency of losing their original shape after r
use thereby reducing the pad's cleansing effectiveness. There exists a
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placement of a replaceable cleansing component, such
as a bar of soap, within the pad to enhance cleansing
effectivenesé. However, the user is subject to the
inconvenience of having to repeatedly replace the
cleaning component as it becomes consumed.

Other scrubbing pad designs use synthetic fiber
protrusions to enhance scrubbing effectiveness. For
example, the scrubbing pad described in U.S. Patept
No. 5,609,43i comprises flat chisel-like tufts of
synthetic fibers protruding from a backing material.
One disadvantage of this type of pads is the
protrusions have a tendency of losing their original
shape after repeated use thereby reducing the pad's
cleansing effectiveness.

There exists a need for a scrubbing pad that
overcomes one, some or all of the disadvantages of
prior art scrubbing pads.

SUMMARY OF THE INVENTION

The invention relates to a sanding, gscrubbing,
or buffing material having a plurality' of plates
affixed to a flexible substrate. In one aspect of
the present inventions, the scrubbing material has a
firét component and a second component with different
properties. The firét component comprises a

continuous flexible substrate and a second component

onpri ses



conti nuous f

| exi bl e substrate and a second conponent WO 03/034889

PCT/ US02/ 33120 -4 conprises a discontinuous |ayer affixed to the

substrat ewobh@34$8scont i nuous | ayer is

pl ates. The

pl ates conprise a resin, such as epoxy that can be 5

flexible

typi cal ly enbodi ed pag/isopbue@l ity of

printed

on one or both sides of the flexible" substrate by conventional printing
can be subsequently cured. In another aspect of the present
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the substrate has two surfaces where a plurality of
0 each surface. Each substrate surface has a sel ected
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printed on one or both sides of the flexible’

substrate by conventional printing methods and can be
subsequently cured. '

In another aspect of the present inventions, the
gubstrate has two surfaces where a plurality of
plates is affixed to each surface. Bach substrate
surface has a selected abrasion level associated with
various characteristics of substrate material and
affixed plates.

In yet another aspect of the present inventions,
the flexible scrubbing material comprises a flexible
substrate and a compressible layer or, alternately, a
layer of soft, absorbent material such as terry
cloth. The compressible layer can be liquid-
absorbent materials, such as foam or sponge. As
another  aspect, the scrubbing material  Thas a
substrate and affixed plurality of plates. The
plates are spaced apart so that a plurality of gaps
are formed between adjacent plates. The gaps are
selectively siéed to provide desired characteristics
such as permeability, flexibility, and abrasion
level.

All of the embodiments may optionally have
substrate fabrics that have wvisually attractive

printed patterns or images that may or may not be

bi ng
ates are

et ween adjacent

eristics
t he



substrate fabrics that have visually attractive printed patterns or inmages
that may or may not be WD 03/034889 PCT/ US02/ 33120 -5 seasonally

appropri awe.o3hssenbodi nents can be used in wet or dry apgiusarsaes, i.e.
with or without a I|iquid. The scrubbing nmaterial nay be enbodied as a
scrub pad, sanding pad, floor buffing pad, and 5 sim |l ar products providing
an abrasive surface. Finally, the inventions also relate to nethods of
maki ng the enbodi nents of the present invention. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 illustrates an isonetric view of a scrub 10 pad having
cross-shaped. plates with substrate fabric in a seasonal pattern. FIG 2
illustrates a diagrammatic view of a plurality of plates affixed to a
substrate. FIG 3 illustrates a diagransatic view of a 15 plurality of
plates in a cross pattern. FIG 3A is an enlarged view of a cross-shaped
plate. FIG 3B is a sectional view taken alo ine 3B- 3B in FEl 3A. 20
FIG 4 illustFeR%¥al 0 agPahmet 2% ew GE ae“&%? TS G np%)%t S5

€S havi ng

plates in a dof patteyn. arfl Gpp2 ilcsracRisGt Ur & of weRe dlewdthauscrub pad
having plates I1n a cross pattéin with substrate fabric in a_seasonal

snowman pat t €riquizb. Fl Ghe5Acrsiblipgcmatershlanmash| e ge#perefoASof t he
scrub pad Sh%&@mh? Eééa,S'sanding pad, floor buffing pad, and
5 gimilar products providing an abrasive surface.
Finally, the inventions also relate to methods of
making the embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates an isometric view of a scrub
10 pad having cross-shaped plates with substrate fabric
in a seasonal pattern.
FIG. 2 illustrates a diagrammatic view of a
plurality of plates affixed to a substrate.
FIG. 3 illustrates a diagrammatic view of a
15 plurality of plates in a cross pattern.
FIG. 3A is an enlarged view of a cross-shaped
plate.
FIG. 3B is a sectional view taken along line 3B-
3B in FIG. 3A.
20 FIG. 4 illustrates a diagrammatic view of a
plurality of plates having plates in a dot pattern.
FIG. 5 is a picture of one side of a scrub pad
having plates in a cross pattern wiph gsubstrate
fabric in a seasonal snowman pattern.
25 FIG. 5A is a picture of an enlarged portion of
the scrub pad shown in FIG. 5.
FIG. 6 is a picture of the opposite side of the

scrub pad shown in FIG. 5 having plates in a dot



FIG 6 is a picture of the opposite side of the scrub pad shown in FIG 5
havi ng plates in a dot WO 03/034889 PCT/ US02/ 33120 -6 pattern with
substr at ewDab08488¢ N a seasonal snowran pattern. FIG 6A iP€TAIPL/BI1I20 € Oof an
enl arged portion of scrub pad shown in FIG 6. 5 FIG 7 illustrates an
assenbly view of a scrub pad having two substrate layers with two
different plate patterns, an internedi ate | ayer, seasonal patterns, and

sewn seans. FIG 8 illustrates major steps in making scrub 10 pad of the
present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS FI G
1l illustrates a flexible abrasive |layer enbodied as a scrubbing, sanding

or buffing material or pad 100 on which an optional autumm pattern 102 is
15 printed. The flexible abrasive |ayergl00 conprises a continuous
flexi bl e substrate 106 and di sconti nuous abrasive |layer or plates 108
adhered on the surface 110 of the substrate 106. The suhstrate 136 can be
a fabric or petthertd | ekibl 6UbsbsPESt LI abPad vES 2Pt at 8108 can be
formed froma zgjigified material such as ultraviolet or thermally curable
pol yneric materials, especially epoxy material, with or without _abrasive
particles enbeddedricnsi ée. iBl at gsid@rar efr elraté¢vkdnodd apoBREPR | §fd and are
25 designed to provide abrasive _cl eansing action. The design of flexible
abrasi ve | ay&cp &3dBiag ido FLG- ©- '

5 FIG. 7 illustrates an assembly view of a gcrub
pad having two substrate layers with two different
piate patterns, an intermediate layer, seasonal
patterns, and sewn seams.

FIG. 8 illustrates major steps in making scrub
10 pad of the present invention.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 illustrates a flexible abrasive layer
embodied as a scrubbing, sanding or buffing material
or pad 100 on which an optional autumn pattern 102 is

15 printed. The flexible abrasive layer 100 comprises a
continuous flexible substrate 106 and discontinuous
abrasive layer or plates 108 adhered on the surface
110 of the substrate 106. The substrate 106 can be a
fabric or other flexible substrate. The abrasive

20 plates 108 can be formed from a gsolidified material
such as ultraviolet or thermally curable polymeric
materials, especially epoxy material, with or without
abrasive particles embedded inside.

Plates 108 are relatively flat and rigid and are

25 designed to provide abrasive c¢leansing action. The
design of flexible abrasive layer orlscrub pad 100
utilizes two indépendent components, abrasive
cleansing plates 108 and a flexible backing or

substrate 106, to provide a scrub pad with maximum



utilizes two i ndependent conponents, abrasive cleansing plates 108 and a
fl exi bl e backing or substrate 106, to provide a scrub pad w th maxi num WO
03/ 034889wbB@3/08i88®2/ 33120 -7 design flexibility. Hence, treTdisoysyiat e and
plate characteristics my be chosen independently to neet various
performance requirenents. In FIG 2, plurality of plates 108 are 5
positioned such that a plurality of gaps 205 are fornmed between adj acent

pl ates 108. The gaps 205 can be relatively large conpared with the

di rensions of each plate 108. Having a |large gap 205 relative to the

di rensi ons of each plate 108 is advantageous by 10 provi ding increased
flexibility and confort and increased perneability to soap and |i quid.

Al so, for nost cleansing applications,;plates 108 having relatively |large
gaps 205 provi de adequate abrasion |evels. In one enbodi nment, flexible
substrate 106 is 15 |iquid-perneable but inperneable to ngii fﬂod

particles or detsiem debexibilfifese charaeeribei 680Sprarede eBnebfig ability
while | essening th otential_for ba i 0 paeticl es or
ot her debris‘?ﬁ%ﬁﬁﬁi?ﬂ%s AR fﬁ%yséfub f%%hgagﬁg$%§n§%H?ngﬁg7e substrate
106 can conpri=se dighlhfovtuere eetidmreaentet.t on- pol yester blend fabric,

but other fabrics having simlar characteristics ﬁag be %gﬁp. g eFIG. 2
plates 108 are il |lustr&i@d ag: paPtiaptytBenétr at PrgtFFexible stbstrate 106

to 25 SEEUFGIDIJSiq_J‘il‘()irféde gﬁgﬁ %ansu%ih&%tL%t%OGofT%ps 205 are

formed between adjacent plates 108. The gaps 205 can

be relatively large compared with the dimensions of

each plate 108. Having a large gap 205 relative to

the dimensions of each plate 108 is advantageous by

10 providing increased flexibility and comfort and

increased permeability to soap and liguid. Also, for

most cleansing applications, plates 108 having

relatively large gaps 205 provide adequate abrasion

levels. In one embodiment, flexible substrate 106 is

15 liguid-permeable  but impermeable to  most food

particles or other debris. These characteristics

provide cleansing ability while lessening the

potential for bacteria growth from food particles or

other debris trapped within the scrubbing péd. The

20 flexible substrate 106 can comprise tightly woven

cotton or cotton-polyester blend fabric, but other
fabrics having similar characteristics can be used.

In FIG. 2 plates 108 are illustrated as

partially penetrating £flexible substrate 106 to

25 securely affix plates 108 to gubstrate 106. The

manufacturing process can utilize conventional

printing methods, such as screeh—printing, for

printing plates 108 on flexible gubstrate 106.

However, other methods may be used, such as roller-



manuf acturing process can utilize conventional printing nmethods, such as
screen-printing, for printing plates 108 on flexible substrate 106.
However, wDha/3438¢ hods may be used, such as roller WO 03/ ®848892/33120

PCT/ US02/ 33120 -8 printing or ultra-violet (UVY) etching. During printing,
the plates 108 may penetrate partially or conpletely through substrate
106. The plates 108 are made of a printable naterial 204 that can be 5
subsequent|ly cured or solidified. For instance, the printable material 204
is a paste-like resin that at |east partially penetrates and bonds with
the fibers of flexible substrate 106. One exanple of an appropriate resin
is heat-cured epoxy resin. Another 10 exanple is ultra-violet cured
acrylate. Utraviolet or heat curing or sone conbination thereof is used
to harden plates 108. The hardened pl ates8108 resist delaminating from
flexi ble substrate 106 due to the integral structure forned between fibers

of substrate 19,00 and the platesalo8o1Zbe opsypl ! atupsion | evelngf

scrubbing pad 1 may be nodi f by the conposition of printabl
mat eri al 204, h@mmtmg;.o tbheemplederso B8 r meyn. penitsmte hBaablaL‘honOIrevel

part i cul ar 1 es) S G NG B7BEBc B aPFERrE (AE-ariice BT ol ¥pPEGi ded
by plates 108. Imadwe efbodi ﬁ@&ﬁntb‘b&%— elaed-i@Roxy20£si thaas baan beund to
have the necessary toughness as well as_hardness for effective
5 subsequently cured or solidified. For instance, the
printable material 204 is a paste-like resin that at
least partially penetrates and bonds with the fibers
of flexible substrate 106. One example of an
appropriate resin is heat-cured epoxy resin. Another
10 example is ultra-violet cured acrylate. Ultraviolet
or heat curing or some combination thereof is used to
harden plates 108. The hardened plates 108 resist
delaminating from flexible substrate 106 due to the
integral structure formed between fibers of substrate
15 106 and the plates 108.

‘ The overall abrasion level of scrubbing péd 100
may be modified by the composition of printable
material 204, herein also referred to as resin.
Also, the abrasion level is influenced by the curing

20 process used. Therefore, selecting a particular
resin and curing process affects the abrasion level
provided by plates 108. In one embodiment, heat-
cured epoxy resin has been found to have the
necessary toughness as well as hardness for effective

25 household cleaning, and yet is not prone to leaving
scratch marks on many surfaces. Another example of an

appropriate resin is ultra-violet (uv) cured

acrylate.



25 househol d cl eaning, and yet is not prone to |eaving scratch marks on
many surfaces. Anot her exanple of an appropriate resin is ultra-violet
(UV) cureaooamsasBat e. WO 03/ 034889 PCT/ USO02/ 33120 -9 Opt ipcmaisoy331abr asi ve
particles 202, for instance materials such as alum na or titanium dioxide,
can be added to and dispersed within printable material 204 before
printing. Abrasive particles 202 tend to 5 elevate the pad's abrasion | evel
and durability and are often used for enhanced cl eansing capability,
particularly when the surface to be cleansed is not prone to scratching.
Optionally, plates 108 may be coated with a top coating 206 to reduce or

i ncrease 10 the abrasion | evel and/or otherw se nodify surface texture of
pl ates 108. For exanple, a top coating of silicone reduces the abrasion

| evel of the plates 108. Qther variables-3or controlling abrasion |evels
15 of plates 108 include shape, aspect ratio, gap size, and coverage area

of plates 108. The pogsible,shapes,. ofi.pach plate 108,) ncude ;g bexagon.

dot, cross and otheereone non-geonetric shapes.

illustrates a phatalditay sofsydhatasss S0therer eettardup! @i ex882, hésn aber 0ss
shape and the plates 302 ar arrayed in_hgéizontal and vertical_rows in a
sﬁ%g

r epeat i ng patjtelélﬁi.de§_ont'éD e§1,is§§ Feds witsda dHEfeRbIf el hale been
found to provi dgegHadhpr-indRhgsi on Asvel i dbanJEmcidendshapesq sesh as

5 elevate the pad's abrasion level and durability and
are often used for enhanced cleansing capability,
particularly when the surface to be cleansed is not
prone to scratching. Optionally, plates 108 may be
coated with a top coating 206 to reduce or increase

10 the abrasion 1level and/or otherwise modify surface
texture of plates 108. For example, a top coating of
silicone reduces the abrasion level of the plates
108.

Other variables for controlling abrasion levels

15 of plates 108 include shape, aspect ratio, gap size,
and coverage area of plates 108. The possible shapes
of each plate 108 include a hexagon, dot, cross and
other geometric and non-geometric shapes. FIG. 3
illustrates a plurality of plates 300 where each

20 plate 302 has a cross shape and the plates 302 are
'arrayed in horizontal and vertical <rows in a
repeating pattern. Some shapes, such as cross-shaped
plates 302 have Dbeen found to provide a higher
abrasion 1level than many other shapes, such as

25 plurality of plates 400, where each plate 402 is
elongated and dot-shaped. Plates 402 are illustrated
in a repeating pattern in FIG. 4. It is noted that
each plate 402 may be identical but oriented

differently. For example, some plates 402 may be



25 plurality of plates 400, where each plate 402 is elongated and

dot -shaped. Plates 402 are illustrated in a repeating pattern in FIG 4.
It i s notwo oBloa4sso each pl ate 402 may be identical but ori ecrawso2/33120
differently. For exanple, sone plates 402 may be WO 03/ 034889

PCT/ US02/ 33120 -10 flipped over and/or rotated so that plates 402 forma
repeating pattern, such as plurality of plates 400. It is believed that
cross-shaped plate 302 has a relatively higher abrasion |level due to the
plurality 5 of sharp corners 308 on arns 306 as illustrated in FIG 3A
which is an enlarged view of plate 302. Further, in plates 302 the
abrasion level also increases as the ratio of armlength 305 to armw dth
303 increases. However, if the armlength 305 to arm 10 wi dth 303 becones
too large, plates 302 will tend to delamnate fromthe substrate.
"Therefore, selecting particular shapes for plates 108 will also vary the
overal | abrasiFoappedebvet sexi/brpadtiféd @nebhﬂhxﬁhanﬁstﬁﬁﬂrﬁpnmwasurfaces
500, 600 with 15 different abrasion |evels | a seaso sn n. pattern
i s shown in appPERFAREePPUFPTE! 28UFR #F RLUER éﬁﬁ ®" f%%? 5& and 6A are

enl arged views of 1poLly QRS jRQ24 @@i%tOfcr%rsf—%%iae@O 1:/Q0 32 seddibs pad
showmn in FIGS. 5 and 6, respectively. FIGS. 5A and 20 6A show the detail of

t he abrasive pbéaE$VhéV|hgghdrfﬁ@r@ﬁﬂOQhé§§§laﬁﬂmaBKas¢%% PR S1E fi xed to
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FIG. 3A which is an enlarged view of plate 302.

‘Further, in platés 302 the abrasion 1level also

increases as the ratio of arm length 305 to arm width

303 increases. However, if the arm length 305 to arm

10 width 303 becomes too large, plates 302 will tend to

delaminate from the substrate. Therefore, selecting

particular shapes for plates 108 will also vary the
overall abrasion 1ével of scrub pad 100.

One embodiment having two surfaces 500, 600 with

15 different abrasion 1levels 1n a seasonal snowman

pattern is shown in approximate full size in FIGS. 5

and 6. FIGS. 5A and 6A are enlarged views of

portions 502, 602 of surfaces 500, 600 of sgcrub pad

shown in FIGS. 5 and 6, respectively. FIGS. 5A and

20 6A show the detail of the abrasive plates having

different shapes and abrasion levels affixed to a

substrate. It is noted that other embodiments

include abrasion levels that may be equal on both

sides, such as a pad 100, 500, 600, 700 having the

25 same pattern of plates 108, 302, 402, 708 printed on

both sides of pad 100, 500, 600, 700. In FIG. 5,

higher abrasion side 500 is shown with cross-shaped

plates in a repeating pattern similar or the same to

the pattern shown in FIGS. 3 and 5A. Lower abrasion



si des, such as a pad 100, 500, 600, 700 having the 25 sane pattern of

pl ates 108, 302, 402, 708 printed on both sides of pad 100, 500, 600, 700.
In FI G 5wo0 ohiostsey abr asi on side 500 is shown with cross- foapsd2/3pbkat es in
a repeating pattern simlar or the sanme to the pattern shown in FIGS. 3
and 5A. Lower abrasion WO 03/034889 PCT/US02/33120 -11 side 600 has

dot - shaped plates 402 in a repeating pattern simlar or the sane to the
pattern shown in FIGS. 4 and 6A. Substrate nmaterial is showmn with a
snowran pattern. Providing high abrasion side 500 5 and | ow abrasi on side
600 within one scrubbing pad is advantageous due to increased flexibility
in use for wvarious situations because a user would be able to scrub one
surface not particularly prone to scratghing with high abrasion side 500
and turn the 10 scrub pad over to scrub a nore delicate surface with | ow
abrasi on side 600. However, in other situations having two abrasion |evels
that are the safe 600 adwant dgbobbarsdciplaf-amheORhelPad wrePedelySed for

t he sane scrubbi ur e Wth b ides..1n e asgs, ving two
equal abrasio%gkg%gﬁssﬁs Jéw%éggdeh?o%%&%bﬂz tE%Quzgﬁéﬁrﬁﬁfe ofpt:% pad.

Gt her techni qeessf.or4 vaidi 8g.t heswliytasiten hevetriadf ieachosindeviarhe ai scussed
bel ow. However, it should be noted that plates 108 nmay be identical or non

20 identical, ?&ﬁ&’“‘?ﬁer@?‘b?%‘fnconb?ﬁ%fﬂw o#lgf‘?ap%}—s‘_r%% 1 alSg e_beS%(? ovi ded
on the sang sifg. 18SARIAES iR JBRY PE B aned Lor-@rereaiddaipattern,

a non-
advantageous due to increased flexibility in use for

various situations because a user would be able to
scrub one surface not particularly  prone to
scratching with'high abragion sgide 500 and turn the

10 scrub pad over to scrub a more delicate surface with
low abrasion side 600. However, in other situations
having two abrasion levels that are the same is
advantageous, such as when the pad will be used for
the same scrubbing purpcose with both sides. In these

15 casesg, having two equal abrasion levels is believed
to extend the useful life of the pad.

Other techniques for varying the abrasion level
of each side are discussed below. However, it should
be noted that plates 108 may be identiéal or non-

20 identical, and therefore, combinations of shapes can
also be provided on the same side. Also, plates 108
may be arrayed 1in a repeating pattern, a non-
repeating pattern, or positioned randomly on
substrate 106.

25 As mentioned above, shape and aspect ratio of
plates 108 also influence the abrasion Ilevel of
plates 108. FIGS. 3A and 3B illustrate enlarged top
and sectional wviews, respectively, of cross-shaped

plate 302. A scrub pad 100 with plates 108, 302



repeating pattern, or positioned randomy on substrate 106. 25 As
ment i oned above, shape and aspect ratio of plates 108 also influence the
abr asi on wewalo34sBy plates 108. FIGS. 3A and 3B il l ustrat epremhimoyad2d op and
sectional views, respectively, of cross-.shaped plate 302. A scrub pad 100
with plates 108, 302 WD 03/034889 PCT/US02/33120 -12 having a relatively
hi gh aspect ratio is associated wth a higher abrasion | evel. The abrasion
| evel of scrub pad 100 can be nodified by selecting a different aspect
ratio of plates 108, 302, 402. 5 A plate's aspect ratio, as defined in the
present application, is the ratio of the plate's nmaxinmumlinear dinmension
to the plate's nomnal height, where the maximum|inear dinension is
defined as the greatest |inear distance between two points on 10 a
correspondi ng surface. Therefore, for}ﬂ%ﬂe 302, the aspect ratio, as the
termis used in the present application, is the ratio of maxi mum|inear

di mensi on 307, 1.0 the, phabers ven9ni madn hekghtt30%t 1 i Be seaseiefed ate 302,
the 15 naxirnﬁéﬁﬁ'ﬁgd? é%nens?gnggBZﬁ%s thg di stance between opposing
corners 308 agitlt|ashighed pbrEEGon3Aeviel. sohee epbbasheRt 4eVEhe Odspect

Can al o bo EGH HoREver T0Bhe Ao ia MESHESF 207 pl ares S08cgeneral Iy

does not excegfrthenmddpunt ldateas off mEnsiean 1367 dwe ,t ddche greater

t endency of . _ .

5 A plate's aspect ratio, as defined in the
present application, 1is the ratio of the plate's
maximum linear dimension to the plate's mnominal
height, where the maximum linear dimension is defined
as the greatest linear distance between two points on

10 a corresponding surface.

Therefore, for plate 302, the aspect ratio, as
the term is used in the present application, is the
ratio of maximum linear dimension 307 to the plate's
nominal height 309. In the case of plate 302, the

15 maximum linear dimension 302 is the distance between

opposing corners 308 as illustrated in FIG. 3A. In
some embodiments, the aspect ratio for plates 302 is
approximately 1 to 20 although other aspect ratios
can also be wused. However, the nominal height of
20 plates 302 generally does not exceed the maximum
linear dimension 307 due to the greater tendency of
plates 302 to delaminate as height increases.

The abrasion level of scrub pad 100 can also be'
adjusted by varying the coverage area of plates 108

25 on surface 110. In FIG. 3, surface area coverage is

computed by dividing total surface area of all
plates 302 by a particular substrate surface area 304
including the substrate area beneath plates 302.

Higher coverage areas are agssociated with higher



pl ates 302 to del am nate as height increases. The abrasion |evel of scrub
pad 100 can al so be adjusted by varying the coverage area of plates 108

25 on surweaa/0im8? In FIG 3, surface area coverage i s compmtusd2/ssi2di vi di ng
total surface area of all plates 302 by a particular substrate surface
area 304 including the substrate area beneath plates 302. Hi gher coverage
areas are associated with higher WO 03/034889 PCT/US02/ 33120 -13 abrasion
| evel s. In this enbodi nent, coverage areas range from5%to 80% al t hough
ot her coverage areas can be used. Gap size 205, 301 (shown in FIGS. 2 and
3) also 5 affects the abrasion |evel of scrub pad 100. Gap size is the

cl osest di stance between adjacent plates 108, 302. In one enbodi nent
illustrated in FIGS. 2 and 3, gap 205,-881 is greater than 1/3 the maxi num
| i near di nension 307 which is defined above For 10 exanple, for a
cross-shaped plate 302 _havi.ng four arns 3 t he maxi num | i near di nensi on

is |IIustrateﬁ brgsipaf dedsds - numder §1397 S oﬁP@?n§A QGRS 2Erodi nent s,

the gap 205, 301 mBye e, 162, 20ugbst Q) cHfuddl €8Lieir t RaRel e atddge-ti mes,
five-tines, and %5 ten-ti mes the maxi num | inear di mension 307. The

f eat ures desccabebdeabeed.such as abrasive particles, resin conp05|t|on,
aspect rati o, cove e area, ap ze allo L bra ! vel of the
scrub pad to ngagflé& agog &daa §k9%$e%?f$% gpp?lcgt Hence,
variations OfafhécﬁéeSﬂﬂi §§£§§1@ﬁdjﬁﬁMﬂbeof scrub pad 100. Gap

gize is the closest distance between adjacent plates

108,:302. In one embodiment illustrated in FIGS. 2

and 3, gap 205, 301 is greater than 1/3 the maximﬁm

linear dimension 307 which is defined above. For

10 example, for a cross-shaped plate 302 having four
arme 306, the maximum linear dimension is illustrated
by reference numbers 307 in FIG. 3A. In other
embodiments, the gap 205, 301 may be 1/2, equal to,
or gréater than twice, three-times, five-times, and

15 ten-times the maximum linear dimension 307. The
features described above such as abrasive particles,
resin composition, aspect ratio, coverage area, and
gap size allow the abrasion level of the scrub pad to
be modified as required by specific application.

20 Hence, variations of the present scrub pad may be
marketed as heavy-duty, normal, or non-scratch scrub
pads for industrial and household cleaning. Also, it
is contemplated that the scrub pads of the present
invention can be wmade gentle enough for human use

25 such as cleansing skin and removing make-up.

Another desirable feature of scrub padé of the
present invention is flexibility. Scrub pad
flexibility, 1like its abrasion level, is influenced

at least by plate shape and size, aspect ratio,



mar ket ed as heavy-duty, normal, or non-scratch scrub pads for indu
and househol d cleaning. Also, it is contenplated that the scrub pa

t he presewD osiosusent i on can be nade gentle enough for

stri al
ds of

humarcaaso2/2826uch as

cl eansi ng skin and renovi ng make-up. Anot her desirable feature of scrub
present invention is flexibility. Scrub pad flexibility, l|ike

pads of the
its abrasion

|l evel, is influenced at |east by plate shape and size

rati o, WD 03/034889 PCT/US02/33120 -14 coverage area, resin compos
gap size, and substrate fabric. Therefore, gap size and pl acenent
as the substrate fabric may be selected to manufacture a scrub pad
flexibility to neet 5 perfornmance requirenents. One benefit of gap
301 (shown in FIGS. 2 and 3) between piates 108, 302 is a relative
area of surface 110, 304 is left exposed and visible. Therefore, i
possible to print a visually 10 attractive pattern or inage on %g%g
304 or sel ecEOBEEDHPer BFGRIYy APELPabCeTPPEpFiiRTed 8B i S12%o0r

ccrub pad 100,700, 5 | ldugSLIAl e L A.. SULNEN paLs eERd TFl Gyelia

snowran 1nmage 1S s

in FI'GS. 5 through rate 106, 706 ca

, aspect

ition,
as well
havi ng
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t is
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nd a

n be 15

printed in vassowsldolas s thpatd@rsissatandfabhages ey blee dedeakbkg dpwpeal i ng

to consuners.

The_desi gns can be. seasopal, such as,.autumm | eaves .or a
Wi nter snowraPPTPEEERMRS Gt SErHBpﬁE%fig?giFgr ?%%E%ﬁ%'%u R d5%%Tnri st mas
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Pérformance requirements.

One benefit of gaps 205, 301 (shown in FIGS. 2
and 3) between plates 108, 302 is a relatively large
area of sﬁrface 110, 304 is left exposed and visible.
Therefore, it 1is possible to print a visually
attractive pattern or image on surface .110, 304 or
select a commercially available preprinted fabric.
For example, scrub pad 100, 700 is illustrated in an
autumn pattern in FIG. 1 and a snowman image is shown
in FIGS. 5 through 7. Substrate 106, 706 can be
printed in wvarious colors, patterns, and images to be
vigually appealing to consumers. The designs can be
seasonal, such as autumn leaves or a winter snowman
pattern, or be appropriate for holidays, such as
Christmas or Thanksgiving.

Scrub pad flexibility is also influenced by
substrate 106, 706 particularly the type and
thickness of fabric material selecfed. Some
potential fabric types include without limitations
wovern,, non-woven, or knit fabrics but having the
ability to permit at least partial penetration of
resin during printing. Fabric materials include
without limitations cotton and cotton-polyester
blends and other natural and man-made fabrics having

similar properties.



20 Scrub pad flexibility is also influenced by substrate 106, 706
particularly the type and thickness of fabric material selected. Sone

pot ent i alwofoalos4889 t ypes i ncl ude without limtati ons woveRrCTNSN2/8K12€N, Or
knit fabrics but having the 25 ability to permt at |east parti al
penetration of resin during printing. Fabric materials include w thout
limtations cotton and cotton-pol yester blends and other natural and

man- nade fabrics having simlar properties. W 03/034889 PCT/US02/ 33120
-15 I n one enbodinment, the fabric is a tightly woven cotton-polyester
blend. In this enbodinent, this type of fabric is used because heat-cured
epoxy resin has been found to seep into and bond well with this 5
substrate fabric. The tightly-woven cetiEen-pol yester blend, also resists
penetration by food particles and other debris but permts soap and |iquid

to perneate through the substrat fq%{ic f.or. cl eansi ectiyeness.
Fi nal |y, coIorfuIIEafF@?ﬁ§ﬂ€§h“E§l'0 § Mo thi s ngpgggbgkgége it
absorbs ink, dhgod ple1geesRotptiend. to bigedmhen axpesedting wahes, and
printed patterns have relatively good resolution due _partly to the

fabric's tightyosoveh fabatisurs acecd Teghesy We9encEseeoRPPEYYyESEER al so
assenbly of 4L padHo0 CAE T FE° 1 e P hal 700 Rag A teubst rat 6
106 and aspl wadinatef flmaties. 108hshewghady-woven cotton-polyester
blend. also resists penetration by food particles and
other debris but permits socap and ligquid to permeate
through the substrate fabric for cleansing
effectiveness. Finally, colorful patterns can be
10 printed oﬁ this fabric because it absorbs ink, the
ink does not tend to bleed when exposed to water, and
printed patterns have relatively good resolution due
partly to the fabric's tight-woven flat surface.
Tightly woven cotton-polyester also does not readily
15 shrink when washed.
FIG. 7 illustrates a diagrammatic assembly of a
gscrub pad 700. As in FIG. 1, scrub pad 700 has a
substrate 106 and a plurality of plates 108 shown as
a separate layer. Plates 108 are affixed to
20 substrate 106 by printing as discussed above. Scrub
pad 700 further comprises a second substrate 706
illustrated in a faliing leaf pattern. Plates 708 are
shown in a dot pattern similar to the pattern shown
in FIGS. 6 and 6A. Plates 708 are affixed to
25 substrate 706 by the printiﬁg process described for
substrate 106 and plates 108, 302 above.
Intermediate layer 702 is inserted and sandwiched
between substrate 106 and substrate 706. 1In one

embodiment, intermediate layer 702 is a compressible,



a separate layer. Plates 108 are affixed to 20 substrate 106 by printing as
di scussed above. Scrub pad 700 further conprises a second substrate 706
illustratwoosm3esdal | ing | eaf pattern. Plates 708 are sheoem/isa2/as1dot
pattern simlar to the pattern shown in FIGS. 6 and 6A. Plates 708 are
affixed to 25 substrate 706 by the printing process described for
substrate 106 and plates 108, 302 above. Internediate |ayer 702 is
inserted and sandwi ched between substrate 106 and substrate 706. In one
enbodi ment, internediate |ayer 702 is a conpressible, W 03/034889

PCT/ US02/ 33120 -16 liquid absorbent material that is flexible and soft,
such as foam or sponge. Substrate 106 and substrate 706 can be | oosely
coupled to internediate layer 702 by oggnos such as sewing 104 or
conventional heat 5 sealing (not shown) along perineter edge portions 701,
703. In another enbodi nent, substrates 106, 706 can be tightly coupl ed to
i nt er medi at e [Layqeuldﬂﬁzvﬂxyrberman@ais@ciﬁhstham n§t |fdr$leleI rBithof REE

enbodi nent , |nte nmedi ate | ayer 702 10
substrate 106° % e at 8 1 8y8re702 may Q%V%‘%%uggﬁ a%sor bent

material, but 7oet qecessalbbyeTopmpoepsell eo mtcdrrmlmxe nodyds nvoed to,
woven or non-woven fabric wth or wthout |oops such as fougd interry
cloth. 15 AnoblerMeRBfpl B ¢hclafdesHiaANel 04 St CRIWCT66°88h B2Foosel y

or tightlyg Cogegﬁqnéo Iaber nedbphp | Sy 1% inRielk agaber r¥oft Obfs by
means such as sew n
701, 703. In another embodiment, substrates 106, 706
can be tightly coupled to intermediate layer 702 by
means such as lamination..
In another embodiment, intermediate layer 702
10 may Dbe joined with only one substrate 106.
Intermediate layer 702 may be a soft, liquid
absorbent material, but not necessarily compressible,
such as but not limited to, woven or non-woven fabric
with or without loops such as found in terry cloth.
15 Another example includes flannel. Substrate 106 can
be loosely or tightly coupled to intermediate layer
702, such as terry cloth, by means such as sewing or
lamination bﬁt other means for coupling may be used.
In one embodiment, the substrates 106, 706 are
20 tightly woven cotton-polyester generally permeable to
liquid but impermeable to most food particles. The
abrasive plates 108, 708 comprise heat-cured epoxy
which are printed on both side of pad 700. Heat-cured
epoxy resin inherently inhibits bacterial. growth,
25 further reducing potential bacteria growth on the pad
and hence the need for a separate anti-bacterial
formulation. The structure of the scrub pad 700
allows“'éoép and liquid to soak through substrates

106, 706 and be absorbed by intermediate layer 702.



| am nation but other nmeans for coupling may be used. In one enbodi nent, the
substrates 106, 706 are 20 tightly woven cotton-polyester generally

per meabl ewD®3/0B48§ui d but i nperneable to nost food particl @€T/UBa®3312br asi ve
pl ates 108, 708 conprise heat-cured epoxy which are printed on both side
of pad 700. Heat-cured epoxy resin inherently inhibits bacterial grow h,
25 further reducing potential bacteria growmh on the pad and hence the
need for a separate anti-bacterial formulation. The structure of the scrub
pad 700 allows soap and liquid to soak through substrates 106, 706 and be
absorbed by internediate |ayer 702. WD 03/ 034889 PCT/ US02/ 33120 -17 The
scrub pad structure is easy to rinse and clean after use. The substrates
106, 706 may be printed wth attractiye-patterns, prints and colors. Also,
they can be stitched together along their perinmeter 5 edge portions 701,

703 to encl ose conpressible |ayer 702, In another enbodi ne substrate

t
106 can be FBEdedrBiker PRAL e‘%‘%?‘éﬁ?td%l’@ | 55 ePaFE2 ’T‘ﬁelréﬁf'e ofpt g™

i ntermedi at e l-ayer (02 %ﬁg§t%%b%t%9§e§amihﬁ |@@%£|MayCQ%p|§Qlﬁ@e&he
envel oped |nterned|ate | ayer 702 by 10 sewi ng al ong edge portion 701. It

i's noted thatwithe anbndcneme|ﬁanﬁﬂrmaedprnntslcami|Q?hﬂn8|nﬁéﬁ@ed to be
limting. Oh

struct ural gﬁ@hggggﬂ %EQ%%iéﬁE§£e98§%§£%$?f EEHSt %BPE %glﬁ%ﬁer thgge
sew ng ors he%@ig%e%ic!xpcgtor@rmi nstanceo ariEldde pasmpiysHaEe obeysubstrat e
106 702. In another eﬁbodiment, substrate 106 can be
folded over intermediate layer 702 thereby enveloping
intermediate layer 702. Substrate 106 can be loosely
coupled to the enveloped intermediate layer 702 by
10 sewing along edge portign‘701.
It is noted that the embodiment illustrated in
FIG. 7 is not intended to be limiting. Other
embodiments can be c¢onstructed with some or all of
the structural elements shown in FIGS. 7 and affixed
15 by means other than sewing or heat sealing. For
instance, a scrub pad may have one substrate 106
laminated to intermediate layer 702. A scrub pad may
have both substrates 106 and 706 laminated to
opposite sides of intermediate layer 702 .
20 Intermediate layer 702, substrate 706, and plates 708
are features that may be eliminated as necessary for
performance standards as well as cost considerations.
Intermediate layer 702 may or may  not be
compressible. - Substrate 106 can be loosely or
25 tightly coupled to intermediate layer 702, substrate
706 or both. Similarly, patterns and images printed
on substrates 106 and 706 are variable and optional.
FIG. 8 illustrates steps of a typical

manufacturing process 800 for manufacturing



|l am nated to internediate | ayer 702. A scrub pad may have both substrates
106 and 706 |am nated to opposite sides of internediate |ayer 702. 20

| nt er rediwDa3loa4sey 702, substrate 706, and plates 708 ar @Cirasoesxago t hat
may be elim nated as necessary for perfornmance standards as well as cost
considerations. Internediate |ayer 702 may or may not be conpressible.
Substrate 106 can be loosely or 25 tightly coupled to internediate | ayer
702, substrate 706 or both. Simlarly, patterns and inmages printed on
substrates 106 and 706 are variable and optional. FIG 8 illustrates steps
of a typical manufacturing process 800 for manufacturing WO 03/034889
PCT/ US02/ 33120 -18 enbodi nents of the scrubbing or sandi ng pad of the
present invention. Step 802 involves sehgcting fabric for one or both of
substrates 106, 706 shown on FIGS. 1 and 7. The selected fabric has a
texture 5 that is liquid perneable, generally resistant to food particle
penetration, esmbodimemksadefuabhe prysitking penetseadiew apagl &fe ¥2=2in into

substrate fabric to,_ develop.a_strong,adhesjVve bo i t iC.
Typi cal |y, suPF&SF@tsuﬁgy?ggéopabric%q%ﬁﬂtﬁegZi%#ﬁ%¥&%% m%%%%gg%%ﬁon or
cotton- pol yestrebrbbemds, dnd ethejorif abf i sebuttdcssnilbar, pragpeshowns are
contenplated nmay be used. The fabric may be_printed in various colors

with attracti ¢& pgiid-s TangRdndgestnest epl8oued ﬁ_éfﬂaa*ég ha& ect Prg-appropriate
resin mtegialpLhat of 90 15 RAULHI0B g Aok Ay aghan | evels.

particle penetration, and allows adequate physical

penetration of plate resin into substrate fabric to

develop a strong adhesive bond with the fabric.

Typically, suitable substrate fabrics include tightly

.10 woven cotton or cotton-polyester blends, but other

fabrics with similar properties are contemplated may

be used. The fabric may be printed in wvarious colors

" with attractive prints and images. - Step 804 includes

selecting appropriate resin material that forms

15 plates 108, 708 with adequate abrasion levels. The

selected resin has properties that allow plates to

form that have a suitable shape and size, aspect

ratio, gap size, coverage area, resolution, abrasion

level and liquid and bacteria resistance as discussed

20 above.

In one embodiment, the selected resin is the
family of one-part heat-curable epoxy resins
available from Fielco Industries, Inc. of Huntingdon
Valley, Pennsylvania. One-part heat-curable epoxy

25 does not cure at room temperature but must be heat-
cured. Heat cufing is advantageous over = room
temperature curing due to the longer shelf life of

unused resin. The one-part formulation i1is also



selected resin has properties that allow plates to formthat have a

sui tabl e shape and size, aspect ratio, gap size, coverage area,

resol uti owp oaloses on | evel and liquid and bacteria resistramasoz331dé scussed
20 above. In one enbodinent, the selected resin is the famly of one-part
heat - curabl e epoxy resins available fromFielco Industries, Inc. of

Hunti ngdon Vall ey, Pennsylvania. One-part heat-curabl e epoxy .25 does not
cure at roomtenperature but nmust be heat- cured. Heat curing is

advant ageous over room ,tenperature curing due to the |onger shelf life of
unused resin. The one-part fornulation is also WD 03/034889 PCT/ US02/ 33120
-19 advant ageous because it can elimnate the need for mxing prior to
printing. The resin material of one enbgedinent has an approxinate
viscosity of 1.61x106 cps at a shear rate 5 of 0.6 sec-' neasured using a
visconeter at a tenperature of 87 F. This material is highly shear-

t hi nni ng si nced¥gpniagresf rka@usie 12t6 e - elipdnafpsddis t Pe8fop=Hore than
one order of aptude. p imptely 1.5x105 cps. At rest, it has an
apparent 10 yﬁggghétggéégoFga%%$%§?B fely 75 Pa. This resin material can
be printed using cTheentéesimal mstreeiral prait iong t ecbniduestw hids good
definition in a variety of patterns, sizes,-and shapes. Step 804 al so

i ncl udes sel eepbngxabeasi wéscoBipar tafcl b6120¥ i ¢puset aredHaRrFIGED to

i ncrease Eye

of 0.6sec” measured using a viscometer at a
temperature of 87° F. This material is highly shear-
thinning since at a shear rate of 12.6sec” the

vigcosity drops more than one order of magnitude to

approximately 1.5x10° cps. At rest, it has an apparent
10 vyield stress of approximately' 75 Pa. This resin
material can be printed wusing conventional screen
printing techniques with good definition in a wvariety
of patterns, sizes, _ and shapes.
Step 804 also includes gelecting abrasive
15 particles 202 illustrated in FIG. 2 to increase the
abrasion level and/or durability of the scrubbing
pad, if desired. Also dincluded in step 804 1is
selecting coating 206, if any, shown in FIG. 2 that
may modify the surface texture of plates 108, 708
20 shown in FIG. 7.
Step 806 is the step of printing the plates 108,
708 onto substrates 106, 706 shown in FIG. 7. A
conventional screen-printing technique can be used
but other techniques, such as UV etching and roller-
25 printing can also be used. An adHesive, such as
commercially available off-the-shelf spray mount
adhesive, (not shown) is sprayed on the fabric. In
conventional screen-printing, -a template or sgcreen

(not shown) having shapes punched out is placed over



abrasion | evel and/or durability of the scrubbing pad, if desired. Al so
included in step 804 is selecting coating 206, if any, shown in FIG 2
that nmaywoodioB4sse he surface texture of plates 108, 708 2aTrdatsomssien Fl G
7. Step 806 is the step of printing the plates 108, 708 onto substrates
106, 706 shown in FIG 7. A conventional screen-printing technique can be
used but other techniques, such as UV etching and roller 25 printing can
al so be used. An adhesive, such as conmmercially available off-the-shelf
spray mount adhesive, (not shown) is sprayed on the fabric. In
conventional screen-printing, a tenplate or screen (not shown) having
shapes punched out is placed over WO 03/034889 PCT/ US02/ 33120 -20 each of
substrates 106, 706. The punched out shapes |eave voids identical in size,
shape, and spacing as plates 108, 708. Paste-like resin, such as heat-

curabl e epoxy or_  UV-curable acrylate, is spread over '5 the screen to
produce pl at e§2@it P& hFERPESIEGENELEN | / 0Gar olind POUEhes | QUt TRB2BRFeen can

use a 200-m cf gy CRRLLANsdid ;L0 dovelop t R pH MadatLertypangein  one

enbodi ment produces abrasive plates I ckness™ “around The

screens may belabtde o108&api T0&ary HfktfadInkkeor yealiyest encieshes. h&at - nass
producti on, rolleiﬁprinting al so used.%gginth can be on one or

b
both sides of “FhaPsfb§PPAYe. 0%t BY - 868275 t RETELBH 0f T UrFGEdhe ¥ ®Ein ' by
heat, ultra-viptekckadhatiPhrdiuce GIHHNALG O thickness generally

around 10-20 mils. Thé screen can use a 200-micron
capillary film to develop the print pattern, and in
one embodiment produces abrasive plates of thickness
around 10 mils. The screens may be made of capillary
10 films or polyester meshes. For mass production,
roller printing may also be used. Printing can be on

one or both éides of the substrate.
Step 808 4is the step of curing the resin 'by
heat, ultra-violet radiation, or a combination
15 thereof. The resin plates solidify and harden on the
substrate fabric during the curing process. In one
‘embodiment, the printed resin is first individually
pre-cured in an oven at 120° C for 4-5 minutes. After

pre-curing, individual substrate layers are stacked

20 and fully cured at 120° C for approximately one hour.
Step 810 involves assembly of individual
elements into a complete scrub pad. One or two
substrate layers 106, 706 with abrasive plates can be
' combined with an intermediate layer such as foam or a
25 sponge to make a scrubbing pad. Alternately, a soft,
liguid absorbent material such as texrry cloth or a
wash cloth may be used as an intermediate layer
instead of the compressible layer. Typical exampleé

of a compressible material include polyurethane or



15 thereof. The resin plates solidify and harden on the substrate fabric
during the curing process. In one enbodinent, the printed resin is first

i ndi vi duawby3/optses cured in an oven at 120 C for 4-5 m nut @€T/USD2/83120
pre-curing, individual substrate |ayers are stacked 20 and fully cured at
120 C for approximately one hour. Step 810 involves assenbly of i ndividual
el enments into a conplete scrub pad. One or two substrate |ayers 106, 706
wi th abrasive plates can be conbined with an internediate | ayer such as
foam or a 25 sponge to nmake a scrubbing pad. Alternately, a soft, Iliquid
absorbent material such as terry cloth or a wash cloth nay be used as an
internedi ate | ayer instead of the conpressible |ayer. Typical exanples of
a conpressible material include pol yurethane or WO 03/ 034889 PCT/ US02/ 33120
-21 regenerated cellul ose. A scrubbing pad can be assenbled by stitching
or sealing two substrates 106, 706 together to enclose internediate |ayer
702. Al ternatebgnesasedr towllbress ve SubscrabBingos,rarbe S hmy Phe

| am nat ed on one or -bath side f. inter i er f orymm a scrub
pad. Substrat@sfﬁgkéﬁﬁ %@'E%f?f%ﬁgg o %%ggﬁ%gfEégyg?%%géﬁggssggﬁuas terry
cloth to forppa sewdlhirg cltet h.epMlvheughntkempresert ilawent i Go2has been

10 described with reference to preferred enbodi nents,  workers sgilled in
the art will PéESEARPEELYhatOR Hthge¥e Nty Rl RdEUPREFBFRTand®det’dP wi t hout

departi ngSf r O%&h%es @.iarn{.itna%ré% %%O%%eogrt %%tihmé%@teiso%f intermediate
layer 702 to form a scrub pad. Substrate 106 can be
stitched to an intermediate layer such as terry cloth
to form a scrubbing cloth.
Although the present invention has been
10 described with reference to preferred embodiments,
workers skilled in the art will recognize that
changes may be made in form and detail without

departing from the spirit and scope of the invention.



WO 03/ 034889 PCT/ US02/ 33120 -22- WHAT IS CLAIMED IS: 1. A flexible
scrubbing material conprising an integration of at |east two discrete
conmponentwp oBl084884 | exi bl e scrubbi ng nmaterial conprising: @&cCiusst/3zenponent
conprising a continuous flexible substrate; and a second conponent
conprising a discontinuous abrasive layer affixed to the -flexible
substrate, wherein the abrasive |ayer conprises a plurality of abrasive
plates formed froma material different than the continuous flexible
substrate material, wherein the plates are spaced apart so that a
plurality of gaps are forned between adjacent plates, each gap being the
m ni mum di stance between adj acent plates, wherein each gap is greater
than one third any maxi nrumlinear dingpsion across a correspondi ng
surface of either adjacent plate. 2. The flexible scrubbing material of
claim1 further conprising: a third conponent conprising a second

conti nuous f IWeRIIbIIE SUBIMEAt éS:and a fourth conponent conprising a second

plurality Of]PIates afgiXffgéfbfgescéuqgﬂ%gC%QEEQEQHSc%bﬁ%&giﬁgSHHStrate’

integration of at least two discrete components, the

flexible scrubbing material comprising:
a first component comprising a continuous
flexible gubstrate; and
a gecond component comprising a
discontinuous abrasive layer affixed
to the flexible substrate, wherein the
abrasive layer comprises a plurality
of abrasive plates formed from a
material different than the continuous
flexible substrate material, wherein
the plates are spaced apart so that a
plurality of gaps are formed between
adjacent plates, each gap being the
minimum distance between adjacent
plates, wherein each gap 1s greater
than one third any maximum linear
dimension across a corresponding
gurface of either adjacent plate.
2. The flexible sgcrubbing material of claim 1
further comprising:
a third component comprising a second
continuous flexiblé substrate; and
a fourth component comprising a second
plurality of plates affixed to the
second continuous flexible substrate,

wherein the first-mentioned plurality



wherein the first-nmentioned plurality WO 03/034889 PCT/US02/33120 -23 of

pl ates and the second plurality of plates are opposite facing and forned
of a nat ewpaB/osisBd erent than the second continuous fl exi pica/ssabsdeat e
material. 3. The flexible scrubbing material of claim1l further conprising
a second plurality of plates affixed to the flexible substrate opposite
the first- nentioned plurality of plates, wherein the second plurality of
plates is formed froma material different than the flexible substrate
material. 4. The flexible scrubbing material of claim1l further conprising
a conpressible layer coupled to the continuous flexible substrate. 5. The
fl exi ble scrubbing material of claiml1l wherein the continuous flexible
substrate conprises tightly woven cotbgn-polyester. 6. The flexible
scrubbing material of claim1l wherein the plurality of abrasive plates is
formed of cured polyneric material. 7. A flexible scrubbing

mat eri al -conprising: a flexid epkalisst raneé ke rfge%PfthpP%HWgHéY 9hd a

surface of the flexibie  subertdbe “The PEPSTCR Gra ity 57° Brares having
associ ated therewith a of a material different than the
second continuous flexible substrate
material.

3. The flexible scrubbing material of claim 1
further comprising a second plurality of plates
affixed to the flexible substrate opposite the first-
mentioned plurality of plates, wherein the second
plurality of plates is formed from a material
different than the flexible substrate material.
4, The flexible scrubbing material of claim 1
further comprising a compressible layer coupled to
the continuous flexible substrate.
5. The flexible scrubbing material of claim 1
wherein the continuous flexible substrate comprises
tightly woven cotton-polyester.
6. The flexible scrubbing material of claim 1
wherein the plurality of abrasive plates is formed of
cured polymeric material.
7. A flexible scrubbing material comprising:

a flexible substrate having a top surface
and a bottom surface;

a first plurality of plates being affixed
to the top surface of the flexible
substrate, the first plurality of
plates having associated therewith a

gelected first abrasion level; and



selected first abrasion |level; and WO 03/034889 PCT/US02/33120 -24 a
second plurality of plates being affixed to the bottom surface of the

fl exi bl e woubms4sae e, the second plurality of plates havi rgTasezsiiai ed
therewith a selected second abrasion |level. 8. The flexible scrubbing
material of claim7, wherein the second abrasion level is different than
the first abrasion level. 9. The flexible scrubbing material of claim?7,
wherein the second. abrasion level is the same as the first abrasion

| evel . 10. The flexible scrubbing material of claim?7, wherein the

flexi ble substrate conprises a tightly woven fabric. 11. The flexible
scrubbing material of claim 10, wherein the fabric conprises
cotton-polyester. 12. 'The flexible scrybbing material of claim?7, wher ei n
the first and second pluralities of plates each conprise a printable
material, the first and second pluralities of plates each at |east
partially penetrating 4 hsetbedi blersibsyr atfe. pl18teThbetihaxipbiEéx8er ubbi ng

material of claim 12 wherein the fg%EEBEL%hgf%éécgfpgﬁ%e?%g§gglgave a

first shape associ at ed mﬁth'T%et Tr eve e second
plurality of plates each havq&isegend ghapesassagi abedrwiibya sécond

abrasion level. 14. The flexible scrubbing material of claim.1l
plates having associated therewith a
selected second abrasion level.

8. The flexible scrubbing material of claim 7,
wherein the second abrasion level is different than
the first abrasion level.

9. The flexible scrubbing material of claim 7,
wherein the second abrasion level is the same as the
first abrasion level.

10. The flexible scrubbing material of claim 7,
wherein the flexible substrate comprises a tightly
woven fabric. ‘

11. The flexible scrubbing material of claim
10, wherein the fabric comprises cotton-polyester.

12. ' The flexible scrubbing material of claim 7,
wherein the first and second pluralities of plates
each comprise a printable material, the first and
second pluralities of plates each at least partially
penetrating the flexible substrate.

13. The flexible scrubbing material of claim 12
wherein the first plurality of plates each have a
first shape associated with the first abrasion level
and the second plurality of plates each have a second
shape associated with a second abrasion level.

14. The flexible scrubbing material of claim 13

wherein the first and second shapes each have an

aspect ratio in the approximate range of 1 to 20.



wherein the first and second shapes each have an aspect ratio in the
approxi mate range of 1 to 20. WO 03/034889 PCT/ US02/33120 -25 15.. The

fl exi bl e woroalobiseyg naterial of claim 13, wherein the fir®crasoz/adieey of

pl ates are spaced apart so that a plurality of gaps are forned between
adj acent pl ates, each gap being the m ni mum di stance between two adj acent
pl ates, and wherein the gap is greater than one third any maxi mum | i near
di mrension across a corresponding surface of either of the corresponding
adj acent plates. 16. The flexible scrubbing material of claim 12, wherein
the printable material further conprises a plurality of abrasive particles
di spersed within the printable material. 17. The flexi bl e scrubbing
material of claim 12, wherein the prinjéble material is epoxy. 18. The
flexible scrubbing material of claim12 wherein the printable material is
acrylate. 19. The flexible scrubbing material of claim7, wherein the

fl exi bl e subst?ate conpFireestieyinieal isorubbingaympsergal A0f| exdiagine

Scrubbing i oSOl e s o e SPsLicietan 18R S gu oo,
substrate, whaeset nsbhehplateplaralsipacest apapt s@e tfdinedl Patvaddid y of
gaps are for@%%acent plates, each gap being the minimum distance
between two adjacent plates, and wherein the gap is
greater than one third any maximum linear dimension
acrogss a corresponding surface of either of the
corresponding adjacent plates.
16. The flexible scrubbing material of claim
12, wherein the printable material further comprises
a plurality of abrasive particles digpersed within
the printable material.
17. The flexible scrubbing material of claim:
12, wherein the printable material is epoxy.
18. The flexible scrubbing material of claim 12
wherein the printable material is acrylate.‘
19. The flexible scrubbing material of claim 7,
wherein the flexible substrate comprises a plurality
of lavyers. .
20. A flexible scrubbing material comprising:
a flexible substrate having a top surface;
and
a plurality of plates being affixed to the
top surface of the flexible substrate,
wherein the plates are spaced apart so
that a plurality of gaps are formed
between adjacent ©plates, each gap
being the minimum distance between .

adjacent plates, wherein each gap is



bet ween adj acent plates, each gap being the m ninum di stance between

adj acent plates, wherein each gap is WO 03/034889 PCT/ US02/ 33120 -26
greater twern3/ssedthird any maxi mum |inear di mension be &CTA®82/33120
correspondi ng surface of either adjacent plate. 21. The fl exi bl e scrubbing
material of claim 20, wherein the flexible substrate is |iquid- perneable.
22. The flexible scrubbing material of claim 21, wherein the flexible
substrate is a tightly woven fabric capable of preventing penetration by
good particles or other debris. 23. The flexible scrubbing material of
claim 22, wherein the fabric conprises cotton. 24. The fl exible scrubbing
pad of claim23, wherein the fabric further conprises polyester. 25. The
flexible scrubbing material of claim 20,  wherein the plates conprise a
printable material. 26. The flexible scrubbing material of claim 25,
wherein the printable material conprises epoxy. 27. The flexible scrubbing
material of claim 25, wherejredter prittrablonematidrizal  conpr imegdmuzcr yl at e.
28. The fl exi bl e scrubbing terial of .claim 25, ﬁherein t he printable
material further conprises - dralify 5P a6 asi vB par tiFEE di sfer sed

W t hin corresponding surface of either

adjacent plate.

21. The flexible sgcrubbing material of claim
20, wherein the flexible substrate is liquid-
permeable.

22. The flexible scrubbing material of claim

21, wherein the flexible substrate is a tightly woven
fabric capable of preventing penetration by good
particles or other debris.

23. The flexible scrubbing material of claim
22, wherein the fabric compriseé cotton.

24. The flexible scrubbing pad of claim 23,
wherein the fabric further comprises polyester.

25. The flexible scrubbing material of claim
20, wherein the plates comprise a printable material.
26. The flexible scrubbing material of claim

25, wherein the printable material comprises epoxy.

27. The flexible scrubbing material of claim
25, wherein the printable material comprises
acrylate.

28. The flexible scrubbing material of claim

25, wherein the printable material further cdmprises
a plurality of abrasive particles dispersed within
the printable material.
29. A flexible scrubbing material comprising:

a first flexible substrate having a top

surface;



the printable material.

substrate; and a internedi ate | ayer

29. A flexible scrubbing material conprising: a
first flexible substrate having a top surface; W 03/034889 PCT/ US02/ 33120
-27 a pl uwelosiy4ssd pl ates affixed to the top surface of tla/fsor/si12d | exi bl e

| oosely coupled to the first flexible

substrate opposite the plurality of plates. 30. The fl exible scrubbing
material of claim 29, wherein the first flexible substrate is |iquid-
perneabl e. 31. The flexible scrubbing material of claim 30, wherein the

internediate | ayer is a conpressible

| ayer. 32. The fl exible scrubbing

material of claim 29, wherein the internediate |ayer conprises a |iquid
absorbent layer. 33. The flexible scrubbing material of claim 30, wherein
the first flexible substrate conprisess7cotton-pol yester fabric. 34. The

fl exi bl e scrubbing materi al

of claim 31, wherein the conpressible layer is

| i qui d- absorbent. 35. The flexible scrubbing material of claim 34,
wherein the first flexidbl pluubsiEst ©fenvépbpes akhekbnpresdidl ECPayer .

30.

The

surface

of the first flexible

substrate; and

intermediate layer loosely coupled to

the first flexible substrate opposite

the plurality of plates.

flexible

scrubbing material of claim

29, wherein the first flexible substrate is liguid-

permeable.

31.

The

flexible

scrubbing material of claim

30, wherein the intermediate layer is a compressible

layer.

32. The

-flexible

scrubbing material of claim

29, wherein the intermediate layer comprises a liquid

absorbent layer.

33. The

flexible

scrubbing material of claim

30, wherein the first flexible substrate comprises
cotton—polyestér fabric.

34. The flexible scrubbing material of claim
31, wherein the compressible layer is liquid-
absorbent.

35. The flexible scrubbing material of claim
34, wherein the first flexible substrate envelopes
the compressible layer.

36. The flexible scrubbing material of claim
29, further comprising a second flexible substrate,
the second flexible substrate loosely coupled to the

first flexible substrate wherein the compressible



36. The flexible scrubbing material of claim 29, further conprising a
second fl exible substrate, the second flexible substrate | oosely coupl ed
to the fwoaB/0848exi bl e substrate wherein the conpressi bl e PADUGE2/034889
PCT/ US02/ 33120 -28 | ayer is sandw ched between the first flexible
substrate and the second flexible substrate. 37.. The flexible scrubbing
material of claim 36, wherein the second flexible substrate further
conprises a plurality of plates affixed to a surface of the second

flexi ble substrate opposite the first flexible substrate and facing
outwardly. 38. The flexible scrubbing material of claim37 wherein the
first and second flexible substrates each having a perineter edge portion
are attached along the perineter edge,portions of the first and second
substrates. 39. The flexible scrubbing material of claim38 wherein the
peri meter edge portions of the first and second flexible substrates are
attached by hegbr seal i ngpndidiclité fbekivbee s&bhgbbifigsiat efta¥idiecl ai m

e e nchadompeLnb s S, ERA"RBRRGAC R ublE PhgSteatnd Socony STl
obtai ning a fkexibl e aprasi FeeRBbBEi adcrimimy amatepisir f ade ahdim
plurality of plates arrayed in a repeating patterntrggg p%g%gﬁegeing
affixed to 36, wherein "the second flexible subs
comprises a plurality of plates affixed to a surface
of the second flexible substrate opposite the first
flexible substrate and facing outwardly.
38. The flexible scrubbing material of claim 37
wherein the first and second flexible substrates each
having a perimeter edge portion are attached along
the perimeter edge portions of the first and second
substrates.
39. The flexible scrubbing material of claim 38
wherein the perimeter edge portions of the first and
second flexible substrates are attached by heat
sealing.
40. The flexible scrubbing material of claim
38, wherein the perimeter edge portion of the first
and second substrate are attached by sewing.
41. A method of scrubbing a surface comprising:
obtaining a flexible abrasive material
having a top surface and a plurality
of plates arrayed in a repeating
pattern, the' plates being affixed to
the top surface of the flexible
substrate;

orienting the plates against the surface to

be scrubbed; and



the top surface of the flexible substrate; orienting the plates against
the surface to be scrubbed; and WO 03/034889 PCT/ US02/ 33120 -29 applying
pressure wo odloaisamt eri al to engage the plates agai nst thecyurshzasH2a 0 be
scrubbed and sinultaneously displacing the plates across the item 42. The
met hod of claim4l wherein the step of applying including using a |liquid

bet ween the pl ates

and the surface to be scrubbed. 43. The nethod of claim

41, wherein the first- nmentioned plates have associated therewith a first
abrasion | evel and wherein the flexible substrate includes a bottom
surface opposite the top surface and a second plurality of plates being
affixed to the bottomsurface, the second plurality of plates having.
associated therewith a selected second abrasion |evel, the second abrasion
| evel being different than the first abrasion |evel of the first-nentioned

pl ates, wherein the

step of orienting includes selecting which plurality

of plates to apply agaiasplyide suvetacest bobéhscmabkedald4o Bregass hod of -

claim4l, wherein a

conpressi bl e_layer is couypl to the flexible
substrate on a surface opposti® Pljré%lsur%‘if?ﬂ/s fggﬁl a?tLB%f?aCa%d?éovvrPeer ein the
step of applying includes corprgsshnaniihe GRITREASSURNG |@Y®Slacing

42.

the plates across the item.

The method of claim 41 wherein the step of

applying including using a liquid between the plates
and the surface to be scrubbed.

43, The method of claim 41, wherein the first-
mentioned plates have associated therewith a first
abrasion level -and wherein the flexible substrate
includes a bottom surface opposite the top surface
and a second plurality of plates being affixed to the
bottom surface, the second plurality of plates having .
associated therewith a selected second abrasion
level, the second abrasion level being different than
the first abrasion level of the first-mentioned
plates, wherein the =step of orienting includes
selecting which plurality of plates to apply against
the surface to be scrubbed.

44 . The method of- claim 41, wherein a
compressible layer is coupled to the flexible
substrate on a surface opposite the plurality of
plates, and, wherein the step of applying includes
compressing the compfessible layer.

45. The method of claim 41 wherein the plates
are gpaced apart so that a plurality' of gaps are
formed between adjacent plates, each gap being the
minimum distance between adjacent plates, wherein

each gap is greater than one third any maximum linear



45. The nethod of claim41l wherein the plates are spaced apart so that a

plurality of gaps are

formed between adj acent plates, each gap being the

m ni nrum dwetoansssbet ween adj acent plates, wherein each gapTisoysaad er than
one third any maxi mum |inear WO 03/034889 PCT/ US02/ 33120 -30 di nmension
across a corresponding surface of either adjacent plate. 46. A nmethod of
maki ng a flexible scrubbing pad conprising: selecting a flexible substrate

having a top surface

and a bottom surface; selecting a first printable

material and a second printable material; printing the first printable
material on the top surface of the flexible substrate formng a first

plurality of plates,

the top surface and the first plurality of plates

conbining to have a first abrasion |evab: and printing the second

printable material on
pl ates, the bqgttom .s

to have a secORHCREDPRsiSH I%eP, WREFEFROT

different frogufheens
flexible scrubblng pa

the bottom surface formng a second plurality of
urface and the second ﬁluraJth% glates conblnlng
i st

Contevet i

Sﬁpggeabra5|on | evel . 47. A nethod of making a

A method of making a flexible scrubbing pad

comprising:

477 .

selecting a flexible substrate having a top
surface and a bottom surface;

selecting a first printable material and a
second printable material; .

printing the first printable material on
the top surface of the flexible
substrate forming a first plurality of
plates, the top surface and the first
plurality of plates combining to have
a first abrasion level; and

printing the second printable material on
the bottom surface forming a second
plurality of plates, the bottom
surface and the second plurality of
plates combining to have a second
abrasion level, wherein the first
abrasion level is different from the
second abrasion level.

A method of making a flexible scrubbing pad

comprising:

selecting a flexible substrate having a top
surface;
selecting a printable material;

selecting an intermediate layer;



conprising: selecting a flexible substrate having a top surface; selecting
a printable material; selecting an internediate |ayer; W 03/034889

PCT/ US02/ 88120348881 printing the printable material on thecrarso2/sied ace of
the flexible substrate formng a plurality of plates affixed to the top
surface; and coupling the internmediate layer to the flexible substrate
opposite the plurality of plates. 48. A nethod of making a flexible
scrubbing pad conprising: selecting a flexible substrate having a top
surface; selecting a printable material; selecting an internedi ate |ayer;
and printing the printable material on the top surface of the flexible
substrate formng a plurality of plates affixed to the top surface,
wherein the plates are spaced apart sozthat a plurality of gaps are
formed between adjacent plates, each gap being the m ninmum distance

bet ween adj acent plates, wherein each gap is greater than one third any
maxi mum | i near di nensi gprinting the printable material on the top

surface of the flexible substrate
forming a plurality of plates affixed
to the top surface; and
coupling the intermediate layer to the
-flexible substrate opposite the
plurality of plates.
48. A method of making a flexible scrubbing pad
comprising:
selecting a flexible substrate having a top
surface;
selecting a printable material;
selecting an intermediate layer; and
printing the printable material on the top
surface of the flexible substrate
forming a plurality of plates affixed
to the top surface, wherein the plates
are spaced apart so that a plufality
of gaps are formed between adjacent
plates, each gap being the minimum
distance between adjacent plates,
wherein each gap i1s greater than omne
third any meximum linear dimension
across a corresponding surface of -
either adjacent plate.
49. . A flexible scrubbing material comprising:
a flexible substrate having a top surface

and a bottom surface;



across a corresponding surface of either adjacent plate. 49.. Aflexible
scrubbing material conprising: a flexible substrate having a top surface

and a botwomssssstace; WO 03/ 034889 PCT/ US02/ 33120 -32 a mcar@or/s3n2of

plates affixed to the top surface of the flexible substrate, wherein the

pl ates are spaced apart so

that a plurality of gaps are forned between

adj acent plates, each gap being the m ninum di stance between adjacent
pl ates, wherein each gap is greater than one third any maxi num |inear

di mrension across a corresponding surface of either adjacent plate;
conpressi ble layer tightly coupled to the

and a

bottom surface of the flexible

substrate opposite the plurality of plates. 50. The flexible scrubbing
material of claim49 wherein the conpresgsible layer is liquid absorbent

51. The flexible fabric of claim49 wherein the

flexible substrate is

| am nated to the conpresS|bIe | ayer. 52. The flexible scrub ing materi al

further cofpr® Whtﬁée@éndﬂ?%% bPé fdeEst re e FhFhef@Pn t he
second flexible substrate isglappatedd 0 pne  flexible substrate,

of claimb51

wherein the plates are spaced apart so
that a plurality‘ of gaps are formed
between adjacent plates, each gap
being the minimum distance between
adjacent plates, wherein each gap is
greater than one third any maximum
linear dimension across a
corresponding surface of either
adjacent plate; and

a compreggible layer tightly coupled to the

bottom surface of the flexible =

substrate opposite the plurality of
plates.
50. The flexible sgcrubbing material of claim 49
wherein the compressible layer is liquid absorbent
51. The flexible fabric of claim 49 wherein the
flexible substrate is laminated to the compressible
layer.
52. The flexible scrubbing material of claim 51
further comprising a second flexible substrate
wherein the second flexible substrate is laminated to
the compressible layer opposite the first-mentioned
flexible substrate.
53. The flexible scrubbing material of claim 52
wherein  the second flexible substrate further

comprises a plurality of plates affixed to a surface



t he conpressi ble | ayer opposite the first-nmentioned flexible substrate.
53. The flexible scrubbing material of claim52 wherein the second

fl exi bl e wolssssse further conprises a plurality of platesTtafshe/zadoto a
surface WD 03/034889 PCT/ US02/ 33120 -33 of the second flexible substrate
opposite the conpressible layer. 54. The flexible scrubbing material of
claim3l or 49 wherein the conpressible |layer is sponge. 55. The flexible
scrubbing material of claim31l or 49 wherein the conpressible |ayer is

f oam

-33-

of the second flexible =substrate opposite the
compressible layer.

54. The flexible scrubbing material of claim 31
or 49 wherein the compressible layer is sponge.

55. The flexible scrubbing material of claim 31

or 49 wherein the compressible layer is foam.



