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invention relates to the manufacturing of fabric w pers, in particular,
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(5 performance. The fabric is then dried in a “tenter frame” oven to remove moisture
and heat set the fabric. Heat setting dissipates stress in the polyester fibers and
stabilizes the fabric.
Next, the fabric is cut into wipers, typically 9 inch by 9 inch squares. The
wipers may remain unlaundered or may be washed in a cleanroom laundry,
>0 employing special surfactants and highly-filtered and purified water, to reduce the
contamination present on the fabric. After washing, the wipers may be packaged dry
in air-tight plastic bags, or pre-saturated with a suitable solvent before being
packaged.
These wipers are utilized for a number of different applications, including
25 cleaning within cleanrooms, automotive painting rooms and other environments in
which particulate contaminants are undesirable. Each different application
emphasizes certain standards these types of wipers should attain. For example, for
wipers utilized in cleanrooms, stringent performance standards must be met. These
standards are related to sorbency and contamination, including maximum allowable
30 particulates, unspecified extractable matter and individual ionic contaminants. The
standards for particular contaminant release are especially rigorous and various

methods have been devised to meet them. For example, Paley et al., U. S. Pat. No.
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may beqggtfased. 30 BRI EF DESCRI PTION OF THE DRAW NGS The present invention
wi |l now be described by way of exanple only, with reference to the
acdbnpanyi ng drawi ngs which constitute a part of this specification and in

whi ch: SUMMARY OF THE INVENTION
According to one aspect of the invention, a low contaminant wiping cloth
suitable for a wide range of applications is provided. The wiper meets substantially
all of the specifications for use in cleanrooms, particularly those specifications for

20 Class 100 clean rooms and below.
According to another aspect of the invention, a cleanroom wiper having a high
liquid sorbency capacity is provided.
According to still another aspect of the invention, a wiping cloth is provided
which has substantially stable edges that do not undergo substantial particulate
25 generating fracture upon application of tensile stresses applied during normal use.
According to still another aspect of the invention, a wiping cloth is provided
which incorporates yarns of substantially reduced inorganic ion content so as to

reduce the effects of any particles which may be released.

30 BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will now be described by way of example only, with
reference to the accompanying drawings which constitute a part of this specification

and in which:



WD 03/ 033799 PCT/US02/28775 3 FIG | is an elevation plan view of one
enbodi nent of a w per according to the present invention; FIG 2 is a view
taken al ow@ oBiossz9R-2 in FIG 1; FIG 3 is an el evation pl aoTaisemessfs anot her
enbodi ment of a wi per according 5 to the present invention; FIG 4 is an
el evation plan view of yet another enpodinment of a wi per according to the
present invention; and FIG5 is _a view taken al o ne 5-5in
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DESCRIPTION OF PREFERRED EMBODIMENTS
Reference will now be made to the drawings, wherein to the extent possible,
20 like elements are designated by like reference numerals throughout the various
views. All of the United States patents cited within the specification are hereby
incorporated by reference in their entirety as if fully set forth herein.
According to the potentially preferred practice, the wipers of the present
invention may be constructed from a multiplicity of woven or knitted yarns of
25 polyester fiber, preferably fibers of poly(ethylene terephthalate). Such yarn is
preferably a continuous filament polyester yarn although other yarn types and
constructions may likewise be utilized if necessary. It is contemplated that yarns
having a wide variety of denier and filament count characteristics may be employed.
Examples of useful yarns may include those having a denier to filament ratio of
30 about 0.1 to about 10, incorporating deniers of about 15 to about 250. A wide range
of fabric weights may be employed in the wipers of the present invention. Typically,
the fabrics used for cleanroom wipers have a weight of about 1 to about 9 ounces

per square yard, and more preferably about 3 to about 7 ounces per square yard.



the fabrics used for cleanroom w pers have a wei ght of about 1 to about 9
ounces per square yard, and nore preferably about 3 to about 7 ounces per
square yaw0.03M83708/ 033799 PCT/ US02/ 28775 4 |f desired, itPcrasopesrenpl at ed
that the yarn enployed in the fabric nmay be a textured pol yester yarn.
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° F to about 300 ° F and more preferably from 200 ° F to 275 ° F and most preferably
from 225 ° F to 265 ° F. The heat set temperature is preferably set at a temperature
higher than that which the yarns have previously experienced. Such heat set

0 {reatment is believed to improve performance criteria applied to wipers for use in
cleanroom environments including sorbency, as well as both the quantity and size of
generated particles.

In general, it is desired that cleanroom wipers exhibit high levels of sorbency
while generating low levels of particulate contaminants during use. Moreover, it is

»5 desired that those particulate contaminants which may be generated have low levels
of inorganic ionic constituents such as metallic constituents which may influence the
performance of small scale integrated circuitry.

It has been recognized that during use of a wiper, the edges of the wiper may
give rise to a disproportionately high level of particulate generation. It is theorized

30 that such disproportionate particulate generation arises from the breaking of fiber
elements along the high-energy surfaces at the perimeter edges of the wiper. To
alleviate this problem it has been proposed to fuse the borders of the wipers either

just along the edge or in a substantially solid fusion zone extending a distance



give rise to a disproportionately high |level of particulate generation. It
Is theorized 30 that such disproportionate particul ate generation arises
from t he woaaksatge of fi ber el enents al ong the high-energyPsunfSavess7at t he
perimeter edges of the wiper. To alleviate this problemit has been

proposed to fuse the borders of the wipers either just along the edge, or
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wdeh : Sfe;éfalllg r;itghtc ce)mélle%l rglartrilélntt;e \}vgew tﬁg JEilss't p'é?i(r:noertgll g&’ge 14 and the second
perimeter edge 16. While the wiper 10 is illustrated as being substantially square in
0 configuration, it is likewise to be understood that the wiper 10 may take on any
number of other geometries including by way of example only, and not limitation, a
rectangular configuration or some other convenient multi-sided configuration such as
a triangular, pentagonal, hexagonal, or octagonal geometry as may be desired.
As will be appreciated, the wiper 10 is cut from a much larger web of fabric
25 having an extended length and a width sufficient to yield multiple wipers. According
to a potentially preferred practice, the wiper 10 is cut from such larger web of fabric
according to a pattern such that the first and second perimeter edges 14, 16 extend
in the so called "cross-machine direction” disposed substantially transverse to the
elongate direction of the fabric web. Correspondingly, the third and fourth perimeter
30 edges 18, 20 are preferably cut substantially along the so-called "machine direction”
of the fabric generally parallel to the elongate direction of the fabric web.
As illustrated, the first perimeter edge 14 and the second perimeter edge 16

extending in the cross-machine direction are each preferably provided along their



to a potentially preferred practice, the wiper 10 is cut fromsuch | arger
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Wi dt h emboss:pgmadbmgnt sudbas he ulteasonieihaindeperaing RN @f e faosigdi ng

oo e res RO EphPodleBon e MG Tatles gh) Rghsc BBl on
si de Otinet JshBrdige anthcaRBliY fdveniag ies wigemiOnaiteineneidth camespsnding tOppOS| ng
side so as 'to apply the series of bond points 34, 36. Accor
i | 116st thatdesireddvicidh éonthaumwarﬁfye%eﬂ@lagﬁﬁ tigeous ﬁ@@@%ﬂ@&%ﬁmoﬁ? fused
rel at | SuiTseraPpE RAE I e HHESS oS e zel st R A Y T na
will ”E@t'cerﬁééfs@ﬁs@b‘rb’om@ﬁé skievdfdhé fa‘aumd hied Baplyingé habivaning.demenb about 1.4
across the opposing side so as to apply the series of bond points 34, 36.
According to the illustrated and potentially preferred practice, the
>0 discontinuous fused borders 28, 30 extending in the cross-machine direction
preferably have a relatively narrow width in the range of about 0.3 mm to about 1.6
mm and will most preferably have a width in the range of about 1.0mm to about 1.4
mm although greater or lesser depths may likewise be utilized if desired. As shown,
according to one embodiment, the bond points 34, 36 may be substantially
25 rectangular in configuration arranged in a brick-like pattern within the discontinuous
fused borders 28, 30 such that the length dimension of the bond points 34, 36
extends generally parallel to the outer sealed edges 24, 26. Of course, it is
contemplated that any number of other geometric arrangements may be likewise be
utilized including, by way of example only, and not limitation, discrete substantially
30 circular bond points, elongate elliptical bond points, square bond points, and other
geometries. Moreover, due to their discontinuous nature, the bond points may also
be arranged in a pattern in the form of a message conveying icon such as a

corporate logo, patent number or the like. According to the illustrated practice
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2 por tflre?r?leogr t;[yhother means as will be well known to those of skill in the art. Upon
release of the fabric following the introduction of bond points 34, 36 a portion of the
0 extension is relieved within the body of the wiper 10 but the bond points 34, 36 serve
to substantially lock in stretch along the perimeter edges 14, 16.
As shown, the third and fourth perimeter edges 18, 20 extending in the
machine direction preferably have a slightly different configuration. As best seen by
simultaneous reference to FIGS. 1 and 2, the perimeter edges 18, 20 extending in
5 the machine direction of the wiper 10 are preferably formed by folding the edges
inwardly so as to form double layer borders 38, 40. Inboard of the double layer
horders 38, 40 melt fused attachment zones 48, 50 are applied to thereby seal the
double layer borders 38, 40 in place. As shown, according to one embodiment, the
attachment zones 48, 50 may be made up of a pattern of fusion bond points 44, 46
30 formed by localized patterned melting of polyester or other thermoplastic fiber
constituent in the manner described above. However, if desired, the attachment
~ones 48, 50 may also be in the form of solid melt fused strips extending inwardly

from the inboard edge of the double layered borders 38, 40.



?0 extension is relieved within the body of the wi per 10 but the bond
points 34, 36 serve to substantially lock in stretch along the perineter
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extending in the machine direction preferably have a slightly different
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ar eCtrlngghicr)]]; direction may be applied by use of any suitable patterned melt fusion

f
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device including by way of example only, and not limitation, an ultrasonic bonding

20 apparatus using a rotating patterned anvil wheel or a patterned heat sink support
used in conjunction with an ironing heat source.

According to one practice, it is contemplated that the formation of the wiper
10 may be carried out in a highly efficient and automated manner by continuously
slitting an elongate web of fabric to yield multiple parallel strips of desired width.

25 This cutting may be carried out using a laser or hot knife to seal the lateral edges.
The strips are conveyed along a travel path through an edge folding apparatus at
which a blade or paddle element is used to continuously fold the lateral edges of the
strips so as to form the desired double layer borders 38, 40. The strips are
thereafter passed through ultrasonic bonding stations arranged generally transverse

30 to the travel path of the strips at which the bond points 44, 46 forming the fusion
sones 48, 50 along the lateral perimeter edges are applied. By way of example only,
it is contemplated that the ultrasonic bonding stations used to form the bond points

44,46 within the fusion zones 48, 50 may be generally similar to the device



the wiper 10, it is contenplated that the bond points 44, 46 di sposed al ong
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wherein elements corresponding to those previously described in relation to FIG. 1
>0 are designated by like reference numerals increased by 200. As shown, in this
embodiment, the double layer folded edge structures are applied along each of the
perimeter edges 214, 216, 218, and 220. This configuration results in the
occurrence of double layer borders 260, 262 extending in the cross-machine
direction along the first and second perimeter edges 214, 216 with discontinuous
o5  fused borders 228, 230 disposed inboard thereof as shown in FIG. 5. Such a
configuration is believed to further reduce the potential for the generation of
particulates during use of the wiping cloth 210. Of course, if desired, the
discontinuous fused borders 228, 230 may be replaced by substantially continuous
fusion zones such as strips extending inwardly from the double layer borders 260,
30 262.
Aside from the reduction in the potential for particle generation as the edges
of the wiper are stretched, the present invention further contemplates that the

relative impact of such particles may be reduced substantially through selection of



the enmbodinent of FIG 3 is substantially identical to that of FIG 1
except that the 15 double | ayer borders 38, 40 have been repl aced by

ext ended wpIsO7PNUoOUs fusion zones 148, 150 whi ch extenacsuissyziially to
t he adjacent perineter edges 118, 120. In FIG 4 there is illustrated yet
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aci d (d&@Hic ionidesndtiteents at a level such that upon complete combustion of the
fiber, the remaining ash content is in the range of less than about 0.30% of the initial
fiber weight and is more preferably in the range of about zero to about 0.1% of the
20 initial fiber weight and is most preferably in the range of about zero to about 0.3% of
the initial fiber weight. One such fiber which may be desirable in the formation of the
wiper according to the present invention is believed to be available from E. |. DuPont

de Nemours which is believed to have a place of business in Wilmington, Delaware.

25 Testing
The level of particulate generation associated with cleanroom wiper edges of
various constructions has been determined by stretching a 6 centimeter segment of
the wiper edge of interest to a length corresponding to the elongation occurring upon
application of tension of 6 pounds force. This stretching takes place with the wiper
30 edge held in the vertical position over a 14 cm funnel mounted on the end of an
isokinetic probe linked to an airborne particle counter. The inverted wiper segment

was stretched and held in tension for a period of 2 seconds and was removed while



recogni zed by the applicants that it nmay be desirable to reduce the
presence of such 1ionic constituents within any particles which nay be
gener at edwe®3@3379® avoi d the accunul ation and potenti al e®cmasnt/egirs on of
such ions within cleanroomacid solutions which nay be used a nunber of
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in the

EXAMPLE 2
A cleanroom wiper style "B" formed of fabric as described in Example 1 was
20 formed having thermally sealed edges in both the machine direction and the cross-
machine direction. Thermal sealing was carried out in accordance with the teachings
of U.S. Patent 5,069,735. Edge segments in the machine direction and in the cross-
machine direction in thirty-one of the wipers were tested for particle generation
under tension according to the testing procedure as described above. The results of

25 such testing are set forth in Table 1.

EXAMPLE 3
A cleanroom wiper style "C" having inwardly extending fused edges as
described in U.S patent 4,888,229 to Paley et al. in both the machine direction and
30 the cross-machine direction was obtained from a commercial source. The fabric
forming the wiper was made up of 70 denier 34 filament polyester yarn in a double
knit construction with 37 wales per inch X 47 courses per inch with a weight of 4.2

ounces per square yard. Edge segments in the machine direction and in the cross-



lo direction was forned fromtightly constructed bal anced knit fabric of
double knit construction nade up of 70 denier 36 filanment polyester yarn
with 41 vaibas/opssed i nch X 40 courses per inch and a wei ghtCofusB2/287aunces
per square yard. Segnents of both the double |ayer folded edges in the
machi ne direction and the discontinuoys edges in the cross-machine
direction in thirty-one. of the w pers were {est for, 15 parti.cle
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in the machine direction and in tpgAM@SS» Machine direction in thirty-one
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t ensi ofiraelien o thirty-ene 9é thewiners; Weire (esied éorRartiele GanNsEREIUbBNEET The results
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di r ect resuliaraf suchttheting asssetdotth ire Tdbleett i on. Thernmal sealing was carried
out in accordance with the teachings of U S. Patent 5,069, 735. The fabric
fortng the wi per was a double knit construction of 70 denier 36 fil anent

pol yest er Table 1

Wiper Style A A B B C C D D
Machine | Cross- Machine | Cross- Machine | Cross- Machine | Cross-
Direction | Machine | Direction | Machine | Direction | Machine Direction | Machine

Direction Direction Direction Direction

Average

Particle Count

Measurement
409 1357 3702 1433 2875 3731 2030 1598

High Particle

Count

Measurement | 936 2205 5955 2754 6018 7173 3712 2601

Low Particle

Count

Measurement | 84 203 1471 402 1020 1643 879 682

Standard

Deviation 233 604 1455 556 1251 1634 721 614

Statistical

Mean Lower

Confidence 301 1078 3029 1176 2296 2975 1697 1314

limit (99%)

Statistical

Mean Upper

Confidence 516 1636 4375 1690 3454 4487 2363 1882

limit (99%)

This data is believed to confirm that the double edge construction of wiper
style "A" results in a dramatic improvement in both the average and actual number

20 of particles generated in tension over that which is believed to have been available



lo yarns having 43 wal es per inch X 37 courses per inch and a wei ght of
3.52 ounces per square yard. Edge segnents in the machine direction and in
the crosswomeisates direction in thirty-one of the w pers weraspzsiresl for
particle generation under application of tension according to the testing
procedure as described above. The r §u|ts of such testing are set forth in
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Hi gh Raibk elyfe "Aoprividdsasuck mendr (23 ticla2ehcbatich tiab4ahe (sarmly7exBnding2601
Low Partl cle Count Measurenent 84 203 1471 402 1020 1643 879 682 Standard

Devi at $aifl Te8gd bordarafsvigsbstyies£"1634 721 614 Statistical Mean Lower
conk dence e et iR B AR clibenomanuet o
Thi s dedraih pobeitiadly entefeoredoaThbodimends, constrdotibns asdgerocesesuitis ®P@f wi per
understood and appreciated that such embodiments, constructions, and procedures
are illustrative and exemplary only and that the present invention is in no event to be
limited thereto. Rather, it is contemplated that modifications and variations
10 embodying the principles of the present invention will no doubt occur to those of skill
in the art to which the invention pertains. It is therefore contemplated and intended
that the present invention shall extend to all such modifications and variations as
may incorporate the broad principles of the invention in the full spirit and scope
thereof.
15



style "A" results in a dramatic inprovenent in both the average and actual
nunber 20 of particles generated in tension over that which is believed to
have beerwewajoszb? e WO 03/ 033799 PCT/ US02/ 28775 13 her et @Coreso2/287kewW se,
in regions where a non-fol ded extended border zone is wutilized, the

i nwardly extending discontinuous fusegborder edge construction of wi per
style "A" provides nuch | ower particgl neration than the inwardly
extending solid fused border of Wiée‘&"@gyl e "C'. 5 Wile the present
invention has been illustrated and described in relation to certain
potentially preferred enbodi nents, constructions, and procedures, it is to
be understdod ardwipmprseitabledidr usain s ctdancobmdnwinonsient andtbaing i ons, and
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1. A wper suitable for use in a cleanroom environnment and being
const r igasé@natofitea peripaater gdags, vhessinigaid digsentinyeus figed beader Zedi r ect i on

and [ . I i L Of i I ' r

mui 1€ BT3P SRy B Bt ctels el RS RPIGHEREEY 106 8:8 et

conpri sigien ofBaidnthermoplagtid fitanménis aLch Yhatfsahe discedtefusiod geintdissposed in
surrounding relation to the interior and at |east one discontinuous fused
bor der djspsed iR adnalbolrinraeited@atsiadngdi ng substantial ly parallel to at
| east one of the perineter edges, wherein said discontinuous fused border
zone 1o conprises a plurality of substantially discrete fusion points
formed by | @cal i Zée wiger actoslingitoadlaisail dwhbesimspldathiermoplaksticéilanserdach t hat

said discrete fusion points are disposed wwthin a matrix of unnelted
mat & i &F¢ polyester.

3. The wiper according to claim 2, wherein said textile fabric is formed

substantially entirely of polyester.

20 4. The wiper according to claim 3, wherein said textile fabric is subjected
to heat setting at a temperature of from 180 to 300 degrees Fahrenheit and wherein

said yarns have not been heated above a temperature of 300 degrees Fahrenheit.

5. The wiper according to claim 3, wherein said polyester is substantially
25 free of inorganic ionic additives such that complete combustion of said polyester,
yields an ash content of not greater than about zero to about 0.1% of the initial

weight of said polyester.

6. The wiper according to claim 5, wherein said textile fabric is selected

30 from the group consisting of knit fabric, woven fabric and nonwoven fabric.

7. The wiper according to claim 6, wherein the yarns forming the textile

fabric have a linear density in the range of about 15 to about 250 denier.



2. The wi per according to claim11, wherein said thernoplastic filaments 15
are polyester. 3. The w per according to claim2, wherein said textile
fabric i swbosnexf9o substantially entirely of polyester. 20P&T/UShB28%per
according to claim3, wherein said textile fabric is subjected to heat
setting at a tenperature of from 18040 300 degrees Fahrenheit and wherein

said yarns have not been heated above _a tenperatyre, of gO? éiegr es
Fahr enhei t .8.5. Thee wipetacgasdingitp §laing 7o whereh s3if sHBstandaiigdiseigf@st er i s
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about zero to about 0.1 %of the initial weight of said polyester. 6. The

wi per according to claimb5, whereipn.sajd textile faprjc..i elected 30

fromthe grup cohevdpehacerdingite C%éfﬂ?}’d",’h%%%'?i% P nHﬂ@i‘SﬁWg@en fabric.
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fab-rgi Cf%ﬁ?gﬁﬁ%ﬁfﬁgﬁ@ﬁéﬁo@éﬁ% range Igf about 15 to abou{p 250t?deni er.
WO 03/ 6B @eRdingabagantially paradlel thheaidippemedecedgd.ng to claim 7, wherein
said substantially discrete fusion points within said discontinuous fused
border zone are ultrasonically induced. 9. The w per according to claim?7,

wher ei n sai g Subghaniipat édcdiamgrtsfc%n%é,wﬁé?airpmemigcr_@t@miored)@ingﬁé@ _

geonetry arranged in end to end relation in a plurality of rows extending
subst asfaiggetey ipanekdtiosl tottbe shigatetedusinntpaints dyedjapent mves sigethad@cor ding to
cl aim V\,he[(ei n the &iscrete fusion points are staggered in relation to

t he'Odi B@?@fcﬁ FFAEER SHIATMES i n adj acent rows such that a 1o brickwork

pattern is forned. 11. The wi per according to claim1, wherein the w per is
quadrilateral in_ configuration and wherein a first discontj nuo%s fused
border zonelis difbpowpar agemangdo slaitnt whaystraine wirey issayadniaeraldn a 1 r st

peri nmeter. edge in . j t r zone is
di spos8‘&“&%%%?@%9%%8%%@{%?% :%gﬂprﬂ/&%%r@%?gludt?g&%iéje%ﬁsﬁ%%??rret er edge
i n oppeboRe bEhAY isabstantialy Pafallesto pfirst petiseterdeige 42d wheesinigpszcamdcor di ng
Cr s HRSATILICHS BEBHSPTEFr 20T B EIORedaRRATE of and susstalaly paralel 18 '

a second perimeter edge in opposing relation to said first perimeter edge.

12.  The wiper according to claim 11, wherein the first and second
perimeter edges extend in the cross-machine direction of the textile fabric.

20
13.  The wiper according to claim 11, wherein a third discontinuous fused

border zone is disposed inboard of and substantially parallel to a third perimeter
edge and wherein a fourth discontinuous fused border zone is disposed inboard of
and substantially parallel to a fourth perimeter edge in opposing relation to said third

25 perimeter edge.

14.  The wiper according to claim 13, wherein the first and second
perimeter edges extend in the cross-machine direction of the textile fabric and
wherein the third and fourth perimeter edges extend in the machine direction of the

30 textile fabric.

15. A wiper suitable for use in a cleanroom environment and being

constructed at least partly of a textile fabric having a machine direction and a cross-



20 13. The wi per according to claim1l, wherein a third discontinuous fused
border zone is disposed inboard of and substantially parallel to a third
peri met erwOoadgas7and wherein a fourth di scontinuous fused PPorasp2/20ne is

di sposed i nboard of and substantially parallel to a fourth perineter edge
in opposing relation to said third 2§ perineter edge. 14. The wi per
according to claim 13, wherein the first an peri net er.. edges extend
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direction and a cross WO 03/ 799 PCT/ US02/ 28775 , 16 machin ir.ection,
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| ayer border and a fused attachnent 5 zone di sposed i nboard of the folded
doubl e | ayer border, wherein said fused attachnment zone is formed by nelt
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15, wherein said thernoplastic filanments are polyester. 10 17. The w per
accor damregpdiyesieai m 16, wherein said textile fabric is fornmed substantially
entirely of polyester. 18. The w per according to claim 17, wherein said
texfile fabric is subjected 15 to heat setting at a tenperature of from

180 to 300 fiegr eere hapscattirding e cltare®, whereindsaidtextild tabeicnistfolreed heat ed
above a tenperature of 300 degrees Fahrenheit. 19. The w per according to

cl ai m distadtiallyientisely ©f polyestarer is substantially free of inorganic ionic
addi tives such that conplete conbustion of said polyester, 20 yields an ash
content of not greater than about zero to about 0.1 %of the initial
wei ght of segd pPhyesperaccording to claim 17, wherein said textile fabric is subjected

15 to heat setting at a temperature of from 180 to 300 degrees Fahrenheit and wherein

said yarns have not been heated above a temperature of 300 degrees Fahrenheit.

19.  The wiper according to claim 17, wherein said polyester is substantially
free of inorganic ionic additives such that complete combustion of said polyester,

20 vyields an ash content of not greater than about zero to about 0.1% of the initial

weight of said polyester.

20. The wiper according to claim 19, wherein said textile fabric is selected

from the group consisting of knit fabric, woven fabric and nonwoven fabric.

25
21.  The wiper according to claim 20, wherein the yarns forming the textile

fabric have a linear density in the range of about 15 to about 250 denier.

22.  The wiper according to claim 21, wherein said fused attachment zone

30 is ultrasonically induced.

23.  The wiper according to claim 15, wherein said fused attachment zone

comprises a plurality of substantially discrete fusion points formed by localized melt



20. The w per according to claim 19, wherein said textile fabric is
selected fromthe group consisting of knit fabric, woven fabric and
nonwoven walsia37s®5 21. The w per according to claim?20, wogresomamne yarns
forming the textile fabric have a linear density in the range of about 15
to about 250 denier. 22. The w per aggording to claim21l, wherein said
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pl ural | ; bl | hedeqt jon points forned by l|ocalized nelt
WO 03/ 8§§9§%d @é“?ﬁg@%@g%gq 17 ?u@?ttogﬂéldf said thernoplastic filaments such
that said discrete fusion points are disposed within a matrix of unnelted
material. 24, The w per accordi o _cl.aim?23, wherein i ntially
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di scr epbrdwsséxiangivigraubstardially parliet tdsaid doél%&’t layar berdefe di screte fusion

points in adjacent rows such that a 1 o brickwork pattern is forned. 26.
The wi per according to claim 15, wherein the wiper is quadrilateral in

confi guratipn angheh@pet Bcéorbiingdb daimdzt wiesrelretHeadiecrebofidion pelhtae a
first perimeter edge and wherein a second fol ded double Ia%/er bor der

def i nestaggessbinarefatiantettbe dissetedysionpaipisd ehipcest wosuehthadiad 1irst

perj meter, edge. T i per according to claim 26, wherein the first and
sec*c?ndtbﬁf)@??rgg{aéfez% gﬂjgm\e@gf end in the machine direction of the textile
fabric. 20 28. The wi per according to claim 26, wherein a third fol ded

doubl e I ayer border defines a third perineter edge. and wherein a.fourth
fol ded doubR@- | afB8f WiBsF aeFordigi tredainy TR VRGTEREINENUIPEF IS aRAT] %te{]%d%si ng

rel ati ap g eSaoE ahfvi r@f’r{%'ﬁﬁét%ldeﬁﬁ%blezlggérgboﬁe‘ﬁ"d@ﬁﬁé i flrgiPetirhteruse in
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f abri c edgyiang whereirha secdnd éoltled doable layer owder detihesa s¢cord pedmeterai d
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27.  The wiper according to claim 26, wherein the first and second

perimeter edges extend in the machine direction of the textile fabric.

20 28.  The wiper according to claim 26, wherein a third folded double layer
border defines a third perimeter edge and wherein a fourth folded double layer
border defines a fourth perimeter edge in opposing relation to said third perimeter

edge.

25 29. A wiper suitable for use in a cleanroom environment and being
constructed at least partly of a textile fabric having a machine direction and a cross-
machine direction, said fabric being formed from a multiplicity of yarns including
thermoplastic filaments, the wiper comprising: an interior and four perimeter edges
disposed in surrounding relation to the interior wherein at least one of said perimeter

30 edges comprises a folded double layer border and a fused attachment zone
disposed inboard of the folded double layer border, wherein said fused attachment
zone is formed by melt fusion of said thermoplastic filaments and wherein at least

one other of said perimeter edges comprises a thermally sealed edge and a



thernoplastic filanments, the w per conprising: an interior and four
perineter edges disposed in surrounding relation to the interior wherein
at | east wo®308373@i d perineter 30 edges conprises a fol deegCaaisht/zs7rayer
border and a fused attachnent zone disposed inboard of the fol ded doubl e

| ayer border, wherein said fused attaghnment zone is formed by nelt fusion
of said thernoplastic filanments and wherei t | eas one .ot her of said
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sai d diilamestsesyehs gt Sﬁ@f disGratp dusion BeEyald JRPRSET Within 3 njbqamggtnrrel ted

mat er i i per according to claim29, wherein the w per is of
subgtaﬁémgﬁginﬁﬁggﬁﬁ-angled quadril ateral configuration and wherein a first
di sconti nuous fused border zone is disposed inboard of and substantially

parallel to first perineter. edge, lo d wher ei o) i ntd, nuous
f used bor de‘?’&zontﬁ‘?@ﬁ fs%%?soéﬁ'”pﬂﬁ&ﬂ”& @V‘g}%g'nﬁhgs@g%ﬁsaﬁ[’}%y%%gaﬂ' flyal to a
secondy ,Eé;{@?écfhuséﬁnatéral SPWRRIrA T Shdivhereih@ frat distontituoyssiusest er edge
and wherein™a first fol ded double | ayer border defines a third %lperl nmet er

edge ekomiedrone ixdispesed inhvard of angskbatgntipleparlighte a fird PsERGHer 9% i net er

edge and, wherein a Secpn. i th 15
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Wi per agrRafidNg darandlaba Ssonehsarithdtet begé i sppasidg selatiod to peidifiret er edges
extend in the ¢ross-nmachine direction of the textile fabric,and wherein

the thpedmeted ecgerand yeereiaesirsbiniiad doyhiadayes Rardendeifiasd Hdect i on of the
20 textil ic. _ ) _ _ on of
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,
oma nul Icit fil"ament containi ng yarns,
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di sposed in surrounding relation to the.interioyf wherein 25 at | east one of
sai'd p@ﬁi'%t%@%‘@@ﬂ@%@@f%}@ﬁ?ﬁﬁw p‘l"rﬂmﬁ{ﬂrsefﬁgrge of particles
under tension such that on average | ess than about 1000 particles of size

greater than or equal to 0.3 mcrons are generated during a use sinulation
procedure 31. The wiper according to claim 30, wherein the first and second

perimeter edges extend in the cross-machine direction of the textile fabric and

wherein the third and fourth perimeter edges extend in the machine direction of the

20 textile fabric.

32. A cleanroom wiper constructed at least partly of a textile fabric formed
from a multiplicity of filament containing yarns, the wiper comprising: an interior and
plurality of perimeter edges disposed in surrounding relation to the interior wherein

25 at least one of said perimeter edges is characterized by a low discharge of particles
under tension such that on average less than about 1000 particles of size greater
than or equal to 0.3 microns are generated during a use simulation procedure
wherein a substantially untensioned six centimeter segment of said at least one
perimeter edge is stretched in a vertical direction within a particle collection

30 environment such that said segment is under a tension of six pounds force, said
segment is retained within the particle collection environment in the stretched
condition for a period of 2 seconds and said segment is thereafter removed from the

particle collection environment prior to relief of the stretched condition.



wherein a substantially untensioned six centineter segnent of said at |east
one perineter edge is stretched in a vertical direction wwthin a particle
col | ecti ow030/08319% r onment such that said segnment is under PETIESNE28IM of Si X
pounds force, said segnent is retained within the particle collection
environnment in the stretched conditiign for a period of 2 seconds and said
segnent is thereafter renoved fromthe particle collection environnent
prior to relief of the stretched condition. WO 03/033799 PCT/ US02/ 28775 19

33. The wi pgs acq‘ﬂé%gggéé’c&lﬁi loaith®? @iherah dt et oPRefFaidpetimptiri met er

edges is characterize a | ow di scharge of particles under tension such
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ur|ng use Ion procedure wherein a
substa@ﬁuﬁigyﬂcugﬂebadmbﬁd six centinmeter segnment of said at | east one
perimeter edge is stretched in a vertical direction within a particle
col | ection environnent such that said segnent 1is under a tension of six

pounds forcgy Sa*ﬂlne%i cdg@ ﬁ%lé‘ﬁ%%ﬁ@r&ntéﬁe@@eﬂd%ﬁsa@p@ﬁﬂnle@é‘ﬁ' on
envi ronnment “i'n the st etc

itiron for a period of 2 seconds and said
segnentedges idﬂrmbt@zeddymm tiischargeefparticles ender tensiarosucinihat eAnent
prior to relie of the sfretche ndition The w per ng to
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in a vertical direction within a particle collection environment such that said segment
is under a tension of six pounds force, said segment is retained within the particle

20 collection environment in the stretched condition for a period of 2 seconds and said
segment is thereafter removed from the particle collection environment prior to relief

of the stretched condition.

35.  The wiper according to claim 32 wherein at least one of said perimeter
25 edges is characterized by a low discharge of particles under tension such that on
average less than about 700 particles of size greater than or equal to 0.3 microns
are generated during a use simulation procedure wherein a substantially
untensioned six centimeter segment of said at least one perimeter edge is stretched
in a vertical direction within a particle collection environment such that said segment
30 s under a tension of six pounds force, said segment is retained within the particle
collection environment in the stretched condition for a period of 2 seconds and said
segment is thereafter removed from the particle collection environment prior to relief

of the stretched condition.



unt ensi oned six centinmeter segnent of said at | east one perineter edge is
stretched in a vertical direction within a particle collection environnent
such, thawogajoss7segnent 30 is under a tension of six pounasTfusoreg77sai d
segnent is retained within the particle <collection environment in the
stretched condition for a period of Zpseconds and said segnment is
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segment is thereafter removed from the particle collection environment prior to relief

10 of the stretched condition.
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