-1--.Nonwoven | ani nate wi per This invertion relates to nonwoven Ianinate
mﬁpers .in particular wpers useful- for a wide variety of indqagg q
consuner -appl i cations including those in the autonotive, -foott ?Vltet 5
‘and electrijcal industries as well as for general purpose househol d w pin
Such mnper§ must be | ow cost and yet pfbedE the strength, absorbency, - Ci;)
cloth | i ke 'character ‘and other properties desirable for such wi ping

appl ice t|o s. Nonwoven fabrics, 10 in general, have received w de
accept*aiicel as nonwoven dlsposable ‘Wi pers both for specific applications and

general pufpose w ping. For napy.Sued appl{catd Qp nwoven W pers can
out-perforTltradltlonaI cIoth-an&ﬁggper—mrprng—prgﬁgg ts. However, for sone
-applicatiops, 15 it is desired to inprove even further certain nonwven

W per. properties suofhas i@@éﬁé?&l?erépaéééltﬁdl%&{%\ﬁéﬁ Cpdhiateand it is-
general ly desirable to,increas 3%% absorbe strength. U S Patent

4,307,143 o NEFRREF. | 18R BIC FRIRRER uS 3 DEWS i ¢ bl own |
m cr of i ber] W peasiétyad£dindddtni slirdred t cors sk eamlsscz:tiorﬁuch Wi pers are

denonstratied t s be : VA PHAGLPT rf{ies when
conpared with ??Q%P{f;oﬁpfﬁwggeﬂ P’E%r%‘% OMUMS' %9? %&e {2(L998ss'649 to

‘Mei tner 25; 5daaed elepteihtel lﬂﬁﬂﬁtﬁiﬁﬁlaﬁﬁweilnnﬁ|fqmnannﬂﬂﬂlnonmoven -
wi per- havipg aplh éeoﬁomwi&vmﬁﬁgoflél% s daphdé the qgpl it filmor

fibrillate foam é er exhibits Iom1netal chip pick- up-
char act eri sti cSOB¥ %%.t?%ﬁl%ﬁ°? erhg st enathgRRIRRR/RFKe fi ni shing
appl i cation. Thlctm*bpbétghasactﬁnuanﬂiatﬁéunprdpértieSEﬂﬁsikﬁ&meOratIOn in-

W pL0g pr aper g5 subh S, PRLELedh 325 709 £ NEHIGEn sk EA eber t dated 4

Nhy¢1982 relates.to a
10 in general, have received wide acceptance as nonwoven

disposable wipers both for specific applications
and general purpose wiping. For many such applications
nonwoven w1pers can out-perform traditional cloth

and paper wiping products. However, for some applications,
15 it is desired to improve even further certain nonwoven |
: wipet properties'SUCh as resistance to linting

and streaking, and it is generally desirable to

increase wiper absorbency and strength.

U.S. Patent 4,307,143 to Meitner issued 22

20 December 1981 describes meltblown microfiber wipers
treated with a surfac;aﬁt and embossed. Such wipers

<

are demonstrated to have improved absorbency and
wiping properties when ¢omparéd with traditional.
wiper materials. U.S. Patent 4,298,649 to Meitner

25 dated 3 November 1981 describes a multi-component |
nonwoven wiper having a layer of meltblown microfibers
combined with a split film or fibrillated foam
layer. This wiper exhibits low metal chip pick-
up characteristics. of partiéular interest in the.

30 automotive finishing application. This property

 is obtained without significant deterioration in.

wiping properties. U.S. Patent 4,328,279 to Meitner
and Englebert dated 4 May 1982 relates to a meltblown
nonwoven wiper treated with certain surfactants



nonmoven mnper treated with certain surfactants -2- toresult in | ow

sodi um cont ent of particular interest in electronics |ndustry Wi pi ng T
application. U S - | Patent 4,041,203 to Brock and Meitner dated, th”
August 1977 rel ates to nonwoven fabries2and sterile 5 wapper materialfs

made by conblnlng | ayers of meltblo n thernoplastic fibers with ong or r
conti nuous t her nephastin 10Waaedtuhagenten€h@fdpactnsm&axrembngEES t hat

sush-mat er | by €38cBPchie8! Sflaligt a0agEDRACYpBTLLERg | 1 HigeT

appl heat i ons son lbert,” Jr Iand -
Israel dat edPetepki f, Qééezpél§Pe§r96ka3%@d%%b¥@%fn%ﬁ%ﬂ@e%thabrlc seful in

?ISposaFle SHﬁggﬁeglgv?”EeaadeﬂhtéhnﬁﬂﬁoG@ﬂDfaﬁﬁtéﬁea@d geseirel t Iown
ayers | ogsel onde e spunbonde

_ preparatlg ¥aBBF§oW€¥Fﬁ ﬁiﬁrﬂ?ag Pymgﬁggfglﬂﬁo#ﬁy h %és%?*EE%P 90r
exanpl e, in Yhednhopladuitr £dbenadwikbhi orerongndhencent inudios . 48, . 8
(1956) pages Nos. 3,978,185 to
Buntin et a|t§§§ﬁgéﬁégugg %2§§ﬂ§§tmgé%E€§ 7SEH%§1 %@i§Wen?|ce i sgued 5
March 1974, 5ﬁ§°9n829595haFoSBGhtmﬁtGESGb% can \bg- toFatedHEOBuUNtin et al
' pat ent furthsbsatsehe§eanahatseaaliﬁ Qipael & pwae%ael efgng, are useful in

W pi ng clLoths and hy 3 ga Bgn absor t|on nf Prodycti on of
subst anti II?aESHF|ﬂu d aﬁﬁnF%t g“algb Rﬁﬁﬁm J’émd and L3ragty
techni ques adatedt 1f aptiili 19&0NpeYatesS. t&ak ccdmpds 868, Adawaweh 3, 341, 394,
Levy U..S. Pa 4 P Hartnann us. .
Patents 3, 50599%é33532 it ing §g§g§8gbt%b ofFLEAL Frepe: é@%z 615 and Hanmon
- which can comprlse one or more meltblown 1ayers B
L _J__loosely bonded to one or more spunbonded layers,

P

15 ‘The preparat1on of polyolefin microfiber

| webs is known and described, for example, in Wendt,
Industrial and Engineering Chemistry, Vol.48, No.8
(1956) pages 1342 through 1346 as well as in U.S.
Patents Nos. 3,978,185 to Buntin et al issued 31

2¢ August 1976, 3,795,571 to Prentice, issued 5 March
1974, and 3,811,957 to Buntin issued 21 May 1974.
The Buntin et al patent further discloses that

mats of meltblown polyolefins are useful in wiping
cloths and hydrocarbon absorption material.
25 Production of substantially continuous filaments
) is also known, and illustrative techniques are
L set forth in Kinney U.S. Patents 3,338,992 and
o 3,341,394, Levy U.S. Patent 3,276,944, Peterson
U.S. Patent 3,502,538, Hartmann U.S. Patents 3,502,763
30 and 3,509,009, Dobo U.S. Patent 3,542,615 and Hamon |
Canadian Patent 803,714. Reference may also be
had to the_aboﬁe identified Brock and Meitner U.S.
Patent 4,041,203 for methods of producing combinations
of meltblown thermoplastic fibers and continuous '
'35 filament thermoplastic fibersi U.S. Patent 4,340,563
~ dated 20 July 1982 and assigned to Kimberly-Clark
Corporation, describes an alternative method for
producing continuous-filament thermoplastic webs.,




-n.Patent 863 714. Reference nay al so be-had to the above |dent|f|ed

d Meitner:U.S. Patent .4, 041,203 for nethods of produci ng

i att.ons of el t bl own thernDpIastlc fi bers and continuous 35 fllanent
'opl ‘asti ¢ fibers. U S Patent 4,340,563 dated 20 July 1982 and a53|8:§§

ﬁtoiklnberly;CIark Cor por at:i.on, descr|bes &n‘alternatlve nethod for
?prodUCIng continuous filanment - thernnplastlc webs. .. |t is. an-object of

-presefit. i nvention!toIr dsi de thﬁﬁﬁrﬁﬁeﬁhenBﬁﬁﬂ%%ﬁ WA IR ng low Iint

'-_ag'd rtﬁuced strea ?H&Qxﬁ%a%%%%&&beasnuhwbeeﬁlsbpderﬁmsinatlcmg i mpr oved
-absorbency. 5 Ae toone . aspect, of t t hus
ovi ded a Wi pelflit"o gedpced & % ﬁ&#énﬁngﬁakggéggig@léé]%ﬁlé

_ udi-ng-an inner:web having a-
§btdamdﬁsu;aunhgfduprgveﬂoabsoreenf%fr] conprising

_ astkccorpﬁrg%%searesgcenoevenagendemmrer 10 in '£ﬁe
M CAI’ ons an

el tblb\/\)h t .' '
range “of “up, . treated wth cta poth si. des
of sai d_inner wisreritthas. ROV G WiPSheFOBREL &L V\é nfa’?ﬁan és)al d i nner

;meb and. COHDrISi : EHAB&nHHHIwewom&vﬁhgranapﬁasvetghtlBMEnts havi ng an-
averagedi-aneter..i'n 15 ‘exc QN ad [ 90 8hd YmOEL B0 €at ed

‘Wi th a-surfact afRe (HER] &ﬁp oﬁ7th§/ﬁ cﬁ?b ? sa? anneg web to the
‘combined: melghtShé&mopnabtnnemlqmﬂﬁ;haisa@aNéQSta“SQVSEa%ﬁd LABEBBSI s wei ght

O The’s el o, g Endd Se1ae & 10 aickons nducgacanbinhl T, 1L 0
of nmeltblown. a surfactant and,'on both sides of said i w
: o '~ an outer web havxng a lower basis welght than said
-?;? : - -:-1nner web and comprlsing generally continuous thermo-
'\*j-; plastlc fllaments hav1ng an average diameter in
15 excess of 10 microns and optionally ‘being treated
- with a surfactant, wherein the ratio of .the weight
of sa1d inner web to the combined weights of said
outer webs is at least 54:31 and the basis weight
- . of sa1d outer web 1s ‘in the range of from 7 to
20 34 g/m . _ '
_ L. The wiper of the invention is a combination
Ls ““:dfr i ‘of & relatively high. basis weight layer of meltblown .
R tnermoplastic microfibets having:on either side _ ﬁi; e
thereof a relatively lightweight layer of continuous
: 25 f'lament thermoplastic fibers of . larger diameter. '
\o)t?' oPreferably all components are. treated with a surfactant
for wettability, and  the. combination is preferably
bonded by the application of heat and pressure
at bond regions dlstributed over the surface of |
T30 the laminate. . The resulting w1per is fabric-like, o
o _conformable, and . useful for many industr1a1 applications
“as well as general purpose W1ping.; Preferred thermo—
'plastic materials are polyolefins, such ‘as polypropylene,
and the™ ind1vidua1 components are preferably made
35 from the ‘same polymer or polymers having similar
.'smelt temperatures. Preferred sur factants include
ionic and nonionic sugfactants, such -as. dioctylester
ﬂ'??of'sodium sulfosuccin1c,ac1d (Aerosol oT)."
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the noplastic mcrofibers having on either side thereof a relatively
| i ghtwei ght |ayer of continuous™25 - filament thernoplastic fibers oflarger-
- dianeter. -Preferably all conponents are treated with a surfactant for
- wettability, and the conbination is preferably bonded by the application of
heat and pressure at bond regions di stTihuted over the surface of 30 t he
| am nate. The resultin s fabric gkﬁ confoxnable and usef
many si-ndust ri al appﬂﬁtﬁgtﬁﬂ “%Eswﬁ¥?d%ﬁﬁé) AW IRRES Qb ping. P
ther et pl ast mbenptesentsmvenpbbtyoéeé|pnsefewﬂnl§aan:rmgqummddene E

. 1ndivi dual HBOQSBI:?dQESep{:?ﬁr@RL;’?E@Q&QES%&%P (Bdd'q 3 pol ymer or

- polyners ‘having sirm rred surfactants i ncl ude -
i oni ¢ and nonPateatsdgPZee &ﬂﬁstosﬁ%htlaseth%kt@@‘é%d el dugustodi um - o

nbers of Phelore to Whaca rEFerence day ““t‘*"*w“““??ﬁﬁﬂ@?ﬁdaiﬁérégﬁce
with the proc@gs%EESEFh QS°VH EF%FeigteHQ{éb@#%? %§§1q|1 et al dated
31 August 5 b&l&wtwashcahr1eaeoehcelhhypémypmmpylene1kﬂtuﬁrixﬁ the
mel t bl own prOB‘élsﬁnde?%FzggHgQ Li?etﬁégfﬁg??ﬁr?"‘ié"%?o of {ufbPut Wi th

- pol ypr opyl ene, un erstoo e rtnvention1s not limted
thereto and tﬁaﬁfgtﬁeﬁn@héhﬁprﬁbﬁrctWW%S%m)aRﬂh’nﬁrs ‘Fara sl owi ng,

i nlc: udi Intg 1po! yslcft h&'lQBQowQﬁbye&hélﬁd1%%@9}&?&92’@& wé&e&tﬂhd; zedt as |
we is al g0 desira 0 incpyporate, other materials
into the i nnef" ﬁe EVBW& §&n @ﬂghgﬁs“Fgffﬁﬁg. ?i§1 d¥ibers, staple’
fibers or 15 a\bsodr]aisprabSeu;hm/ebemereaslescrtd»emcarpb&t@aatﬂmr | .'
' materials 1nto the inner meltblown web such as t. o L

Q

. for example- cellulose f1bers, staple fibers or
' 15 woodpulp. Such webs are described in U.S. Patent
~ 4,100,324 to Anderson, Sokolowski and Ostermeier
' dated 11 July 1978. For best results, in accordance
with this invention, the inner webs contain at

least 30% by weight microfibers, prefetably S0%
. 20 . by weight microfibers; thus, for example such webs
may contain dp to 70% by.weight woedpulp or up
to 70% by weight staple fibers. o
The continuous filament outer webs may be
produced as described in the%above-identified-patents_
25 or in U.S. Patent 4,340,563 dated 20 July 1982.
- | .. Suitable polymers include the same ones useful
for the meltblowing process.; Preferably polymers
used for the component layers are the same.
In a preferred embodiment, the spunbonded
.30 layers are individually pattern bonded prior to
- combining with the meltblownflayer.' For example,
a pattern as iilustrated in U.S. Design Patent
239,566 to Vogt dated 13 Aprll 1976 having about
153 bonds/m2 (23.72 bonds/cm ) and about 25% bonded
- 35 surface area may be employed as may be a pattern
‘illustrated in U.S. Design Patent 264,512 dated
18 May 1982. - Such prebonding permits the use of
-lower overall bonded area when bonding the laminate.




Fg

4 {E.OO 324 to Ander son,. Sokol owski and Osterneier dated 11 July:1978. For
gt results, in accordance with this invention, the inner webs contain at
t 30% by melght,n1crof|bers ‘preferably 50% 20 by wei ght m crofibers;
, for exanple such webs nmay contain up to 70% by wei ght woodpul p or up
“70% by wei ght staple fibers. The contd mueus filanment outer webs may be
produced as described in the above identified patents 25 or in U S
Pat enf 4, 340, 563 dateIh%bchd@arﬂc%mu&utﬂmblmvmﬂty.mr,sthactnedlebﬂ.bwnsa I
ones USeful for,dhe( iy U it ) ANY Mok BOLLARRTVHEEY (o

corrponent Iayers are t erre ment, the nbonded” 30

l.ayers are i ndlm‘ﬂmah’??li)dﬁ’éﬂf: bidhd'étF prange tocf E50Bi ATngowilTA the

j"lttblt 0229' gygr m¥prp @é‘dgétﬂﬂ aupairfee;:rga;@%hldﬁ E&W%@?tﬁ'fg3wb3 dD/eSI gn
Pat en e ri avi onds/in
(23.72 bonds né? %ﬁgg/ dhout H‘fg‘gg i %68 U815 oyed as
nmay be a patterﬁzlémenﬁrwﬂhnjwrilJHavdxaﬂqyidtﬂmaﬁy 064, 53216ated 18 May
1982.  Such pre‘pg{%ggnpe{ﬂgtﬁsa,;épd{s U PO alsl haddgdear ea when

bonding the | am na ccordance pMth the invéntion, the
nel t bl own web (PFREeEARLY abQJIeQ}’Wl He& &7 @AM shave a rel atively high basis

W?I?ht Inbthe range QﬁnirdtnéﬂbidbZHH}ibﬂyldﬁﬂsdnfaﬂmghtkgbhbnuﬁ the range
(0} rom ano. In co e . Nal,vVidu nt i nuous .
gé ‘I§ 'ﬁ%r\'/%orélg’elr%ﬁ\’ veﬁ ye“f i t\?’et&ﬁt tadiy ﬁgula nge of from

filament we
7 g/nferr] to Sqowcm[\exllt]lms.- These include, for example,

dioctylester'of sodium sulfosuccinic acid (Aerosol

\~f _ OT),_1soocty1 phenylpolyethoxy ethanol’ (Tr1ton
X-100 and X-102) and others.
15 " Combining of the component webs is preferably

accomplished by patterned application of heat and
pressure. The particular bonding conditions will
depend on the specific material, but in general,
it is preferred to use a bond pattern employing
20 10 to 250 pins/inch? (1.55 to 38.75 per cm?) (more
pteferably 20 to 110 bonds/inch2 (3.10'to 17.05
per cmz)) for a coverage of 5 to 25% (more preferably
10-15%) of the surface area. The bonding temperature,
for'polypropylene, for example, is preferably'in
25 the range of from about 180 to 330°F (82.2 to 165.6°C)
with a pressure preferably in the range of from
about 150 pli to about 400 pli (26.3 to 70.1 kN/m).
Reference may be had to U.S. Design Patent No.
239,566 to Vogt dated 13 April 1976 and U.S. Patent
30 3,855,046 to Hansen and Pennings dated 17 December
1974 for illustrations of bonding patterns.
Embodiments of the wiper and laminate web
of the invention will now be decribed by way of
'Example with reference to the accompanying drawings,
35 in which:- o
Figure 1 schematically illustrates a proéess
for making the wipers of the present invention;

P ey e



B i-de variety of
rably 10 g/nferr]. to 17 g/nferr]. Any of a w k r _
ELE;ZE?Qngs ignrg 10] and nonionic, nmay be enployed with th?~lng:xh?ual-
conpohent'réyersf These include, for exarplﬁ, d:ggf;;?ﬁgi; gchﬁol (Tri ton
sul fosuccinic acid (Aerosol OT), i sooctyl pheny t”the component. webs i aa -
-100 and X-102) and others. 15 ‘Combi ni ng o _ ' e\
el sccomieid 'y msasped sl g des and breseire ()
i ¢ ' condi ti - ] ;
gg:]telr%y air-t tQli({srguppo%fé?‘rr"’e“(?""‘tro°Lfsé'-h& P5egepht tavanedpheyi ng §|0 %8 {8 ﬁg -
pi ns/inch[err] (1Pi§ure _38.ﬂaumi—a@%eaikbhﬁe&ﬁgggsgﬁfgé‘ y |

_ . % 25% (nor e
oo t 7. r erQ for a cover ¢ f
Dby B S B Shn % o o

i e i ' f from about l'
| ene, fof 1@%¥&RpHeiliyspratesaptaphiicadlyt el diigeng ) ]
EggyEgQQSOFQBBkF:é&alg:€o_165.6[err]C3 wWith a pressure preferably in the l
.0 . i

2 0 ' ' 6.3 to 70.1 kNNm. Reference
] f-fromabopt 150 pli to about 400 pli (2 n.
:ni;ggeohad to U, S.H'“E)Eéf‘gn'.‘?a’c’gﬂt Xo. 2a2BRGESS t fon/ofprmied 13 April 1976

' - 7_Decenber 1974
and U S. PatBatwiDer3msberdb oo tﬁ@sm&wwﬁwwg?é’t :gf'_ yly Decend _

for illust rﬁéﬁf@f’?ﬁgér232§¥?gn9%'%'ﬂ%n§w‘fgcb§§%#”§i§§ Wenahials Exanple with
lrgpepghigmfshﬁhemagcbﬁpaﬁ%hge@_r‘aitﬂ.hgbe #paienshishmodd gure 1 -
schemti cal Syilléasinatre &ref %4aFsid s T Whddleadd R O he P
inveﬂtionﬁ_the'?ﬁventiondto the operation specifically set

: o forth. S ' _ .

}{ ' As:shdﬁn,_meitblcwing die 10 deposits microfibers
.15 12 onto a moving wire, belt, web or screen 14 supported
by rolls 16, one or more of which may be driven. '

A loose bat 18 is formed to which is added wetting .
agent 20 by spray nozzle 22. Spunbonded continuous
filament webs 24 and 26, from parent rolls 23 and

20 25 respectively, are combined over turnihg rolls

27 and 29, with bat 18 at nip 31. . The combination

is bonded by heat and pressure at pattern calendar

nip_30 between patterned roll 33 and anvil roll

'35, and laminate 37 is wound onto Parent roll 32
- 25 which may be slit into individual wipers shown,

' «+  for example, in Fig. 2. Turning to Fig. 2, a
three-ply laminate wiper 34 is illustrated including
microfiber layef 38 and continuous filament layers
36, 40 with pattern bond regions 42.

'30 | The invention will now be described by way
of further example in terms of specific examples
i}lustrating embodiments thereof. The wipers and
webs Produced according to the foregoing desdription
énd the following Examples have'basis weights and ,
35';fibre'diameters'within the'required ranges hereinbefore
:specifiéd.




; Figure 3 il'lustrates graphically capillary suction test results;

_ . F|gure 4 illustrates graphically oil w ping test results.
Tur #i ng to Fi.g. 1, a process for formng the wiper naterial of -the
invention will be briefly described. Q her of ormi ng and conbi ni'ng

operag;ons 10 that may: be.utilized will be apparent to those skilled i
the"art, and it ig lérﬂEHMed to limt the i nvention to the operation
‘_specwfﬁ'ically set TZ#%T—KS nel t bl_owi ng dj e, 10:deposjts, m crofi b§

15% 12 onto a noving w é‘ell’iéﬂ "“V\EBCGP%EFéeHe?@gHbB%r?e'aa%ysroI s 16%
one or nore of vx/me:tghta;oﬂaé@m/w@nwaé foemedbah A8cosdancerditlw which is

.a ded wetting agqﬂ; (}J@éégo%%%F@qgé §250§pu QQQ@d CQ?&IngUS filament

vighs 24 and- 26, from par ent respecfl vely, " are conbi ned
oVer turning ol 1t Bunkim 23 ali @s ti@ﬁllsmsat nip 31. The conbination is

bdnded by heat - argb 1R @t Q@Qheh@vqg eadﬂélglpnggxbggmeen patterned
Toll 33 and anvi l egu g QE iﬂmoung ato parent roll 32 25
whi ch may be slit! QNQJWqﬁﬁ“ﬁ ﬂng saBflohAentif ied ,ap| Bxxon Fig. 2.
Turning to Fig. 2D 314% emspluseldani Pabducitpon Bdsi ati &l vateaded i ncl udi ng

mycr of i ber Iayeréﬂdeaﬁwaﬁﬂ# QU%B%ffkléﬁﬁat ng?r§n§6c%fge%££§ Q@ttern bond

regions 42. 30 entiron wll e’ des y way of further
exanpl e in téis pAlFrands efeldmines |(I3§u§t em)i oy anformimatscrerneof. The

rnrfrs andE§Eb5|ﬂﬂﬂﬂM@ﬂ&b@@%ﬂ“ﬁlb&ﬁFOwEES fipee PEBdefﬁéééatwéﬂ ?Ed t?ﬁ
rgq@eggraﬂgg@ %gavg@ggﬁ,g%eﬁ' 10 8he Ranne?’ f21u3TERELE JA1P1 N Lhe

Fig. 1. Continuous filament webs formed from poly—“
propylene resin having a melt index of 10-11 g
15 measured at 177°C and identified as Exxon PD 3045
prepared in accordance with U.S. Patent 4,041,203
to Brock and Meitner dated 9 August 1977 were each
applied on opposite sides of the meltblown web
and pattern bonded with a pattern generally as
20 1illustrated in U.S. Design Patent 264,512 dated
18 May 1982 at a temperature of 290°F (143.3°C)
and pressure of 220 pli (38.5 kN/m) with a bond
pattern having 47 pins/in2 (7.29 per cmz) with
each pin haéing.an average individual area of 0.0028 in
25 (0.018 cmz). The combination had a basis weight:

2

g A ~ of 85 g/mlz and other properties as described in
3 the Table below. (Exxon is a registered Trade Mark).:
Example 2

_ Example 1 was repeated except that the meltblown
30 web also contained 50% by weight ﬁoodpulp_fibers
' added in the manner described in U.S. Patent 4,100,324
to Anderson, Sokolowski, and Ostermeier dated
11 July 1978. The combination had a basis weight
- of 110 g/m> including 86 g/m? of meltbibwn/woodpulp
35 and 12 g/m2 of each spunbonded polypropylene.
Examgle 3 _ _ _ _
Example 1 was repeated except that the meltblown
web also contained 50% by weight of polyester staple |




peci fied. -7- Exanple 1 A nmeltblown mcrofiber web having a basis 2
ei ght of 54 g/m was formed in accordance with the process -described in
| S. Patent’ 3,978, 185 5 to Buntin et al as fol | ows: pol ypropyl ene resin
ving a nelt. index of 145 g neasured at 177C and |dent|f|ed as Exxon P
145 was used. Production mas at a rate~o¥ 20,000 yd[err] per hour (16

errl/h) and % %Iectea é dlstance f 14, £35 i5 cn} for

creep. The meftBPbRn2fHBH rén 33 Tﬂ?%§¥a€%ﬁcfhéﬁa 5Eﬁ@ genedl

n tH§‘hanner 4,108} Badetoi nARAgrsdn, Sbholoushs,fahdneatemmbseforned om

|y propyl engagggi o hé‘ﬁ%{?gaggﬁmltThé‘dé&nBin&le fladpa. BEaguTed Al 177C
xon

nd identified repared 1 n accorgance MA S. Pat ent
L 041, 203 t 0. BM8&Rh&NAENELPnE/M a@ealg hogu8é 94m7 QErpethkhoupistaplen

pposi te' si desaall the yﬁptat0é@cnebpaﬁsoﬁaéaepalppad 9 @heh a pattern
enerally as 20 |IIu§brate ed 18 May 1982

a tenperature of B[QPEfﬁlfijﬁf%g"ﬂ‘ﬁalﬁ?eg %r'éeﬁf’ %Eﬁgﬁ (38.5 kN'm
ith a bond 2 as indicated2ipatherDablei hgld¥ psneérae | 3:&91pks cm) with 2

ach pin havi ”QegPaéléREQQ?vb”kagdé'a' P4EER Qf 03992§4aet85Me§.9n€2'8 cng).

he conbi nati on asi’s gf nd’ ot propertres as
scribed in -t Batgdpre Bepsmber(txﬁbnané P4y, 303r ta Brack aadk).

10 Meitner dated 9 August 1977, w1th two emeples
of the latter, one a three layer lamlnate, and
the other a two layer laminate.

g\,l B The oil absorbency of the material of Examgle
o 1 was also tested and the results of thalt testing
15 are shown graphically in Figures 3 and 4{ in which

the material of Example 1 is identified as 85 GSM
LAMINATE ACTUAL. In these Figures are also shown
the results for the non-laminated m1crof1ber and-

continuous filament component webs and theoretlcal
20 results derived from these results for d laminate
having the composition of the material of Example
l. Figure 4 also show comparat1ve results obtained
‘with 77 g/m 3-layer and 50 g/m 2-layer laminates
according to US Patent No. 4041203, |




Ex n*ple 2 Exampl e 1 was repeat ed except that t he mel t bl own 30 web al so
co tal ned 50% by.wei ght woodpul p fibers added in the manner described in
“Patent 4,100,324 to .Ander son, Sokol OW_SkI and Gsterneier dated 11
Ju y 1978. The CPan natilon had a basis wei ght 2 .2 of 1
g/ ni: incl udi ngx88; g/ n& of:', mest bl aggn/ woodB@Pp 2 35 and 12 g/m of each
sp'uannded pol ZpEppy! ene . . Exanpl e '3 Exanpl e- 1 was repeated except tha
mel-t bhopnn web al so cont ai .ned 50% by wei ght~of pol yester staple - 8-
fiber ¥ added in the rranner described in &S, Patent 4,100,324 to Ander
Sokol owsKki , u-ang terneiler dated 11 Jul y39978.  The conbl nation had a ba5| S
wei‘ght of 11:95 &R er%;ﬁudl ng 8629/ rt[*er-r] of nmeltblown/staple 5 and 12
g/r’r{err] of eagl pon yI en®@® The mat eri al s of Exanpl es
1{3-were tesBed @k i riﬁlue%}ed in tReSTablR el ow as were aterial s
representative of U.S. Patents 4, 30T, 143 td Meitner dated 22 Decenber 1981
and 4,041,203 to Brock and 10 Nbltner dated 9 August 1977, with two
exanpl es of the latter, one a three layer Iaminate, and the_ ot her a-two
layer |amngte. 'te'l?e 0|I absorbency of the-material of Exanple 1 was al so

tested and tHe results of that testing 15 '‘are shown graphically in Figures
3 and 4 in WBig he material of Exanple 1iis idengjified as 85 GSM LAM NATE

ACTUAL.. In Sh8ss| Fi qgrea, are al $Q shovvrbhhe resulgs for the non- | am nat ed -
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continuous fil ament conponent webs and theoretlcal 20 results derived from
t hese results for a |lam nate having the conposition of the material of

Exanple 1.' Figure 4 also show conparative results obtained 2 ,,:'
2 with 77 g/.m 3-layer and 50 g/m 2- Lay ? | am nates according to UPR fant
No. 4041203. [err] -~ -10- As shown, “t he w per of the present i

exhi bits inproved GharAdurl, e Wit WPhe Phlesenlt andeWRlidn
parb|cularly in the features of absorben streagk-free w ping. These

Fesu 2 rex RS, (MR Qp e HAEARATS 551 SR d@Ts SLRSEE PP
applicati ons,oif]oramamﬂear \mﬂrtﬂdtﬂamnyg in thec#fleatuires sifai nl ess st eel

surface is of tq%r\serryc MY tsq:r}tea grhtgew%; %,g.t h%he%\g I |e %ﬁl;ar acteri StIIICS.

are inport ant® tron cs—an cations a 10 dust-free:
envi r onnerlt |xmmm@¢mmam :apmqosiatsmmcrmmmegh quality

Wi per producta?mé DSAP %&“te)ﬁﬁﬂlﬁs’wﬁﬁe %@%&,@ al 3eheaklh care as

sur geons s an the I I s not "desired to limt the
i nvention 15 freeafFaind®se Steels swmfachds efitemyerygdmperd@#teont i nuous
filament out FrureHErmyr@y, GtheM 1D NG rAcC idhat adtiett stdpisdlay ed s ritagi ds -'

RS AR S, A M B 82051, 2V
streaklndﬂ dust-free environment is con51dered necessary. -
| Other.appl1catlons_for high quality wiper products
' will be apparent such as, for example, in health
| \*gff_ﬂa :-care as surgeons' hand towels -and the like.
SEE "While it is not desired to limit the invention
15 to any theory, it is believed that the lightweight
contihuous filament outer webs provide wicking
action which rapidly draws liquids through to the
- highly absorbent microfiber layer. This microfiber
.1ayer then aggressively holds the liquid within
20 1its interstices and resists streaking.

P —— A
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-1 Eel ai ms: 1. Wper conprising a | am nate. |ncI I nner Web
havi#ig a basis wei ht in the range of from17 to % ’”H"P o
mel ftHl own™ thernDpIastlc m crof i bers having an averag ange
of ‘p'to 10 microns and trea ed.with.a surfactiant 5 and, on bot h si g

“saild i ner 'web, - an outer web having a | ower 14asi s wei ght than said i

Twelpr and conpr|5|ng generally conti nuous thernUpIastlc filaments havi Rd
av=ra i aneter i ss of 10 microns and pptionally, being treated mnth

10[:: & 5ur f act ant , lwher eWdpelecombr bsbhg t delawingite ofnalaiding@ar web to the
cofibi ned wei ght's qhnsdl GeBUhgyiNGPs bisBh 4 & otk 3&1@ Ad@&fas' s We' ght

of|'said outer web is in_the rangé op fromy7 § 3 rgerr] 15
‘ wijper as. clai med ifxom 3i7nte %ﬂ@rﬁ(ﬂ tﬁ%m5¥b% Qﬁikﬂ ﬁﬂﬂﬁ}aﬁﬁthe
sgi.d inner web tonikeotabbreeHawthghas avet -smiainaérsrlmabfe irangeto 1 to
Lo b B er A BPSD 38 ShAhTRAGRD ShANELoHof IR o At ealithot Whor el n

t He said i nner s conprise %
clfai ned i n any Sonandf ehathhlsu@es Qﬁe$@ ?R?EAW§QXHQHHOWMQWIWM|Ch t he

fifbers of the Sa'@eb”ﬂﬁ&xﬂ@baaESwéfeﬁifﬂs YHSShAD g 1iQiHer and/or a
néni oni ¢ surfactant ,and _thé filagents of t e sai d outer mg%; ar treated
mith an ionic and™§P a"AoRPBRFESiNP r AeReFAl ¥i°°"t¥PWﬁﬁﬁa Sn any .

ope of clainms 1 t@&ilamkeatei hatbagsan daveragetdi anse themn diad ebgcetslse
' of 10 microns and optionallysbe1ng,treated with
i : 10 a surfactant, wherein the ratio of the weight of
AU ,l”". - said inner web to the combined wexghts of said outer
‘ webs is at least 54:31 and the tasis we1ght of
sa1d outer web is in the range of from 7 to 34
_g/m . o
! 15 2. A wiper as claimed in claim 1 wherein the
proportion of the'weights ofithe said inner web ..
to the comb1ned weights of the said outer webs
_ is 2 to 1 to 4 to 1. ' . .
.i | 3. A wiper as claimed in. e1ther of claims 1

’ 20 and 2 wherein the said 1nne: and outer webs comprise

polypropylene.
4. A wiper as claimed in 'any one of claims 1
to 3 wherein the surfactant with which the fibers
e  of the said inner web are treated comprises an
25 ionic and/of a nonionic surfactant and the filaments
? ' of the said outer webs are treated with ‘an ionic
: and/or a nonionic surfactant.
5. A wiper as claimed in any one of claims 1
to 4 wherein the said laminate is bonded by the
30 application of heat and pressure at bond'regions
distributed over the surface of the said laminate,
6. A wiper as claimed in claim 5 wherein the
said bond regions occupy 5% to 25% of the laminate
~ surface. C .
s 7. A wiper as cla1med in claim 6 wherein the
dehsity of the said bond regions is in the range




30 application of heat and pressure at bond regioens distributed over the
‘'surface of the said |l'am nate. 6. A W per as | ' HLE“ 5 wherein

t he sai'd bond regi ons occupy 5% to 25% of the \ﬂmm‘g‘m“ 35 7. A
wi per as clajmed in claim6 wherein the densitys0lcthe st ¢ bdnd regio S S
inthe range - - 12 - of from10 to 25p,per square inch (1.55 to 38. 5<BE$
lcnferr]) of the lamnate surface area. %. A W per as clainedzin aphy

of claims 5 tQe7 r £ r f i Gl GRS ver \{ he
surf gge of thgf SEWIgdmn%%P%?s};&;tt rneedgnﬁd'ﬁ#%r%é?%céﬁngd in any
one of claimCE Ehe slamnate sHLAta5ffous fil anent outer webs are |
: plr.ebongeq prigr to A?m;}sw | £ dléﬂingéd\;lw?lri rHY ogma.of_létl_ali&s 5 Abvm' per as

. clainmed in an e cl ai to 9 wherein the saj nner. web contai ns up
To 70% by wet SR EBERHD, ey 2 FapaaiHE gk i Rend MRIHR. o clai e 1
to 10 wher%inover the dsurnfage b thentsdid lamimates is7Prtibhernneidght stapl e
fibers. 12. 9A wiperyfubstaptdalinedSid Uy Rl Y Aased led conprising a
mel t bl own m crofiber 1 nper web of basis weight 17 to 170 g/m | am nated

bet ween cont i HRActsWETHREhe Rt IS EiJanent,QuiRr #adS 34 20 g/nferr].

are prebonded prior to lamination with the inner

web.
10 10. A wiper as claimed in any one of claims 1
to 9 wherein the said inner web contains up to
. 70% by weight woodpulp. . : '
O 11. A wiper as claimed in any one of claims 1
to 10 wherein the said inner'web-contains up to
.15 70% by weight staple fibers. : '
12. A wiper substantially as hereinbefore described
comprising a meltblown microfiber inner web of
basis weight 17 to 170 g/mz-laminated between continuous
_ filament outer webs of basis weight 7 to 34
20 g/mz. '




