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repr esenf@idcen o an or ce 0 a sp| nneret  havi ng

j oined endgigfre 3 - schematic representatlon of an orifice of a spinneret useful for producmg a spontaneously
transportable fiber.
- 45 Figure 4 - schematic representation of an orifice of a spinneret useful for producing a spontaneously
transportable fiber.
Figure 5 - schematic representation of an onflce of a spmneret useful for producing a spontaneously
transportable fiber.
Figure 6 - schematic representation of an orifice of a spmneret ussful for producing a spontaneously
s0 transportable fiber.
Figure 6B - schematic representation of an orifice of a spinneret useful for producing a spontaneously
transportable fiber.
Figure 7 - schematic representation of an orifice of a spinneret having 2 repeating units, joined end to
end, of the orifice as shown in Figure 3.
55 Figure 8 - schematic representation of an orifice of a spinnerset havmg 4 repeating units, joined end to
end, of the orifice as shown in Figure 3.
Figure 9 - photomicrograph of a poly(sthylene terephthalate) fiber cross-section made using a spinneret
having an orifice as illustrated in Figure 3 (specific dimensions of spinneret orifice described in Example 1).
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I nvent i onthas halfl tiseClexgthvef thdidiapérhe absor bant core. Figure 22 - a schematic
repr esent at ifgorecd4 am sehophietiepressnEion\of e 10p vidw (b aiperd ITRIGhet tEthERIQAWaR¥ibw Of
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vi ew of a dIF&E@r 25 Ta]écﬂemp\@sreprﬁseph@nmjttheamWew|oew diaper. The lines in the cut-away view
represent tow made from fibers of the present invention. The major axis of the tow is inclined at an angle of
30 with respect to the major axis of the diaper.
50 Figure 26 - a schematic representation of an exploded side view of a diaper along the major axis of the
diaper. The tow made from fibers of the present invention is placed above and below the absorbant core.
Figure 27 - graph of the ink holding capacity in grams (g) versus cartridge density in grams per cubic
centimeter (g/cc) for an ink cartridge made from fibers of the present invention (line labsled "4SW") and for
an ink cartridge made from fibers of the prior art of round cross-section (fine labeled "round™).
55 Figure 28 - graph of the percent ink remaining versus cartridge density (g/cc) for an ink cartridge made
from fibers of the present invention (line labsled "4SW") and for an ink cartridge made from fibers of the
prior art of round cross-section (line labeled "round™).
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(‘gas- 29| walersniité asRge. Typically, a drop of liquid placed on a solid surface
makes a cofmhapirticalaggemefnE6tRhe dasptahd hdnew pedoved is varf apertant Forsexamnple, ras Bhayurire 1A
| f this EiguwésagtA, ariyerel 31€, grewss vhiehdvéRig] fedtlre that the wisitl ofdhd growve rat aryedepttl i4 0 be
wet by t el tp quiesh. thadothe wigth, of ithe gidove athilee moutit efdbe groayb erei mefegred avee thosdgroovpERR]
such as whitthdonagdt eneetihis Teifetiam(egu igfoaes as ishawndo IFigures 824, 388 arst 3236 It the: pisferred d.
Thus, 5¢ t greavederdt aehipved "idgieg” of therliavig, ﬁ?"@%ﬁ'ﬂea@ﬁ""@ﬁglsém?sdﬂe a0d Wﬁﬂ?éd‘%ﬁéﬁ@'!’hg,
but def | Wotted pgrimejter (Ryy) st regysed. Accordingly, it is preferred that Pw is substantially equal to the geometric
perimeter.
"Spontaneously transportable™ and derivative terms thereof refer to the behavior of a fiuid in general
and in particular a drop of fluid, typically water, when it is brought into contact with a single fiber such that
55 the drop spreads along the fiber. Such behavior is contrasted with the normal behavior of the drop which
forms a static ellipsoidal shape with a unique contact angle at the intersection of the liquid and the solid
fiber. It is obvious that the formation of the ellipsoidal drop takes a very short time but remains stationary
thereafter. Figures 1A-1C and 2A-2C iliustrate the fundamental difference in these two behaviors. The key
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| ess than [ERR]. However, the contact angle al so depends on surface
I nhonogeneities (chem cal and physical, such as roughness), contam nation,
chem cal / physi cal treatnment of theEP066I7E8Bf ace, as well as the nature of
the liquid surface and its contam nation. Surface free energy of the solid
al so infl yences the 30 wetting behavior. The |ower the surface energy of
the solid! acPh@ Hegnevenent pf ‘E%P?aﬂ?ftm@ ajr Jiayiistsolicieteries vith timp. ¥ pughy irwaqmqvmusm gh
surf ace t Onar fpjact g "q 'the'Q%t ’Iéhe"'ﬁ%? fikgh | 'ﬂ%ﬁg‘;;ﬁ'&é;ﬂ'éssgﬁaéggf@wf‘b'
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appr opr i ak&itibddb IF! ISG@I b Bk, SRS sbiRd i Qé?ual the -]ll'hus such
cont act aﬂﬁﬂr@ar@%ls@@bdﬁﬁhémélﬁ ﬂ%sb&faﬁpm tﬁJ Qr Olld i as opposed to
pol ypr apyk@sharwi th water is [err] [err], réspectl ve RyTon

is nore wet tab:hﬁebd%arhn%bmwowaéauy faOJurf&'amﬁQrFoﬂiab(dnem%u is tﬁbe nﬁ%ﬁP%f tﬁé‘%@

i s[err] abctuisionsne srfave pVWBS tivdd] Howsdet, It i9\BdsSible aﬁ\ﬁaﬁﬁ@&ﬁ%awscﬁa%ilﬁéblg o have the
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t 0 t he phishilibreoneaiplei itthe wlativeaals picabsorptien tshaegegsbchnhitimostadt thi did albsdtbed itd BE €.
Al t hough fien.jtke lignid \wrpptvilbdisagpegowithoveryriitia mpeenidntiof dhet airaliygig.csolid interfage Rietigathe fibee
have di scé‘v@?eetf‘efﬁ&? ffithe atg rof ahserptionris ensallznauipased: tariperate rof spoptinagdeseimnsnudability thow
gr ooves oH sPi"ffb'P%‘a"él‘?'idf"'tqeé'bﬁt ferictedyia Figerps aiheonotn?G- dvFiguss 24, i drop pbanuenue Buid

sur f ace g ‘F°F °8f'h°a éﬁ'ﬂ’g T Ioh |"U§9‘f"h 2%’|ar1t{5'l‘°e'"‘Pi"ﬂéP% elapspd) §impe= Iy prd the fluid
di;scov&f eﬁl gh @‘F Y’T‘%@tev(ﬂé'ﬁ%?%seér(“"i‘%ﬂlw peflihe
fiver is capg I§ %ﬁ;@nﬁl vrg'bsfrf‘i%lse a'f’?ga ts surface

The gg;ﬂg ol wgtgﬁgéﬁ oo téé as;t‘) rﬁ % ”’aé*" % “‘f”’fﬁ% il iy

f eat ur %5 &lra toS ﬁﬁ e& |o P&n%%nt t er v‘sua{ s?ggg;;};ﬁan
the w dt hurﬁifar tbé’l%orﬂ!ft%vﬁle%ﬁvef d %Ué §9 mt ﬁy‘ FQEI %M&na@kr) ?roun kqu &ﬁe@fc@ i ose

grooves Whefuhsdi@on B! tesTit spbridnBous MtiahsPbriaBifity (pRerBmendt! 1865 cﬁ
32A, 32B ased uddliGidd orl diutédGgriticatie lelge tp ®Qab8Lit 8GRt iwateR Ot achl eved brl gl ng 0
the liquid acadiien toisingecabableCdt namspbringddisii D liter aNtle bloesne Pentidieis Qlsh @&dabi¥ @
vet t ed spesgonteteously Fungporting i axdilidel of dee agudbusdlulds. Aglieous fiidseirethbRiulds démpnding S
subst ant i alohty50&qorahore wratehby geighttetrefered [eakionteR5es or midnp @atbrabyoraitsit, ynost preferred is
transport 2li9bte90% ot mder wajes tbiy wesight Predereth @gueols fuslsaare baly tfloids, bspemiaihohungsh tady
fluid in tdsePeeh peterrep fluigs inclida, butrarancl fiwjtedatp. fidodi etine.tnerspigation, wnditite dike. Ottieen
it is br oEfQ'ﬁ't’edi W??“%@Fﬁsa’&l“dwfqrﬁxa&‘%ﬁﬁg paus fnker such that 55 the drop
spread®® a) o qdﬁ%" Pl being ab'SLR:‘FF“ﬁ@H&G‘F"B?s fluids cafibey ¢f Shacptesapttinyentiaw isrtse gepable of
behavi or %3" q\l '\Rtiﬁ F"I"d‘? frfage. sﬂca'tq"fcf'téqswep@%ﬁed'wps samppEing greater dhep Abayti e
contact ang! & %R PRI EPPY obte foR4 | qui d and the solid fiber. It is
obvious tRQaf, the formation of the ellipsoidal drop takes a very short tine
but reppins stationary thereafter. Figures 1A-1C and 2A-2C illustrate the

f uldanent ord ﬁflseﬁrﬁaﬁﬁatlé Br & a?@ gho %ﬁi@é rt§ 12 Lifon’EofnsOr éi:s prgfr

e&)tﬁ'a@ e
factor i Salltﬂﬂfroﬁﬂ)ﬂfelnﬁrgc on i3k rﬁ&'@- } 99 @bbn atbrhd & plea OF Lifohbid %(UE

Wi th ti memethdnofs btidhol, AHpRpndCAd %%%ado”ﬁefd%& BlEoHef HuRIS Lorfirisd BSout 705tUarGnofd

the fi berweighbena sdiblé aloghol. iPfefetrbd BILaOROMTIs Ynclubid BiiRRrdoRPhgants) Juctsbkcél]sur'lfé&a%{sf ace
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fluid ceases once the fluid reaches the ends of the fibers unless "sinks" for the fluid are provided. Sinks
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occurs on the surface of the fiber. However, it is.possible and may in sone
cases be desirable to have the spontaneously transportabl e phenonenon occur
in conjunction with absorption ofEPth4s6i778iBY i nto the fiber. The behavi or
visible to the naked eye will depend on the relative rate of absorption vs.
spontaneous trans or-_ 15 tabilit For exanple, if the relative rate of
absor pti log ' tpu t‘?éf”pﬁ‘iﬂéﬁ"’bﬁ'ﬁ gP'ﬁ’e°°1"’P‘UT or fibers.dnally: iperprximiaedhe wiilty of ber |
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liquid, s
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siftk
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EP 0 466 778 B1 may be, for exanple, fluff pulp or superabsorbant gels,
powders or fibers. Ideally, to maximze the utility of this invention,
three key features are desired: (EP ®46607B®3 of the appropriate fluid to be
noved, (2) the spontaneous surface transport of such fluids which initiates
the nmovenent of the fluid and fills the 5 conduj ts through which the

fluid movidwrepidayitigafify of pych surscs f’%ﬂ‘!%e“b@& BWeQ%“e“ fiipgr can B? d?‘?’ﬁ‘f"ad e s{" Ypg artisan

spont aneotTSUYy 'i°9tf"ﬁ x?eé'F‘ﬁ'é@m (5'3'1‘ F? 3<|‘ n iny ip porein rfkg"efP'ES

such fl ui ﬂ":@?‘? '“c?a b°a' '§1’i" sf"i’;'gti? ﬁl?gz%' h rcé”‘:

Cocat i queylPBle o p ﬁ‘ﬁ r.ea f gf’%“ﬁt;'ésﬁ, h%s% o %22&

practical,, t zi gﬁgﬁq

W thin th bﬁaqmie: e o ugrn@ o t% Entin u,ratnag ﬁ.avsaescﬂ.shm T i ce
of the f |G‘Ha9te|‘§ ed! oA Safds Vah Ro Mnﬁ& cbrﬂpa'ﬁ!; @B84e).! ca

reasonably RBgyg h&é'sﬁmﬁ@é’i@@fﬁhe PdoRlinvoitidn Hu&%hvedﬁéb@&ﬁctgeﬁrh&ry% bro& t\broduch Bvers

transpwtﬁgmmmt@@amy%@bynﬁumgﬂwh fiber until such time as the source

dri.es up (neesigurd R WR bbtivedhWUsA fillinddterd Mfancadnmmmlo seconds) or the fluid
contacts a sink. As used herein the term"sink" can be defined as a

structure which has a greater afflnlty for the aqueous fluid than the
fiber. Assum ng the source f fluiger & WIIxxu%t&ﬂheuf@werxSl\yll now act

be! ng

as a conduit to the sink unt?l such tit¥e a# the solrce drie up. It is
cl.ear that thesko&awoo?( e +Shnk need beSWe ved fr | ocati on
d_t he source PT skgri Bcéﬁt vement 10s Ee |re(2V(’ q‘g.Z 80P -améa of the

di aper). Properly designedsggapillary Struglsyr es of round gﬁpss section
filanments can 33 @i Bist 18Pon @ﬂe@& fisuld W Xy.g I*wmﬂbr ow’he capillary
struct 8 e depends on the Iocatlon of the a jacent fllanents and i f they
happen to, nD on.no uid, nqverent takes place. A

uni que f ekt }{(F I?é? gf % egr‘geo%g trténg%d;%ﬁlnes |'ss45'?ﬁatg the individual filanments
spontaneously ranspor aquéeous s W't hout the need for adjacent
filamepgfs. This allows for many benefits such as for the novenent of fluids
over a much wider surface area. Ugual ky gege*BHan one urination occurs
before a diaper is changed. The ‘se@8nd wuri nat P¥n (source - at the

i mpi ngenment zone) will again be transported through the fiber conduits to
appropri axg isiwk w; XJhie 4epaaw,aneousl y transportable feature is probably of

| ess sbgni ficance the second tinme 25 than the first urination because the
cORdui ts are partially or totallyXiyl isofgy! t®@., However, without the
spont aneously transportable featur&relativet4®Wlittle fluid rovement takes
pl ace and the source section of the diaper (i.e., the inpingenent zone)
remai ns very wet whereas the rest of the diaper remains very dry. The
fibers®f the present invention c n be c #swd of any material known in
the art capable of having a cross- eec%Poﬁggr-ane desired geonetry.
Preferred materials for use in the present invention are polyesters. 30
The prefe&ged\qu%ﬁ;ter material s useful in the present invention are
polyesggrs or copolyesters that are well known in the art and can be
prepared using standard techniques, such as, by polynerizing dicarboxylic
aci.ds or esters thereof and glycagt ri? ﬂ31 déﬁﬁbxyllc acid conmpounds used
in the production of polyesters a copolyesréwg are well known to those
skilled in the art and illustratively include terephthalic acid,

i sopht hal aril eacisd5° P 1%°. Irdddpilieydchl LapB badvglyiircledyth febm Ptop' - di car boxydi phenyl

et hane, p, p'-di carboxydi phenyl hex- 35 ane, p,p'-dicarboxydi phenyl ether,
p, p' -di car boxyphenoxy ethane, and the Ixke, and the dial kyl esters thereof
that contain from1 to about 5 carbon aﬁ%ﬁs in the al kyl groups thereof.
Suitabl e aliphatic glycols for the produdction of polyesters and

copol yésters are the acyclic and alicyclic aliphatic glycols having from 2
to 10 car BuiPagt (oad capyseltilmhjomi?dle represented by the general fornula
[err], wherein p is an integer having a value of from2 to about 10, such
as ethylene glycol, 40 trinmethylene gly tetranethyl ene glycol, and
pent anet hyl ene gl ycol, decargifh (Igep.@:&’l)y% ang.the like. Oher known

sui tabl'e aliphatic glycols i nclude 1 hexa i met hanol ,
3-ethyl-1,5-pentanediol, 1,4- xylylene, glycol,
2,2,4,4-tetranethy|-1,3-cyc|obutanedio|, and the |ike. One can al so have
present a hydrox- ylcarboxyl conpound such as 4, -hydroxybenzoic acid,

4- hydr oxyet hoxybenzoi ¢ acid, or any of the other hydroxyl carboxyl conpounds
known as useful to those skilled in thé art. 45 It is also known that
m xtures of the above dicarboxylic acid conpounds or m xtures of the

ali phatic glycols can be used and that a m nor anDunt of the dicarboxylic
acid conmponent, generally up to about 10



nmol e percent, can be replaced by other acids or nodifiers such as adipic
acid, sebacic acid, or the esters thereof, or with nodifiers that inpart

i nproved dyeability to the pol ym&P0486¥7&8&®1i ti on one can al so i ncl ude

pi gnents, delusterants or optical brighteners by the known procedures and
in the know anounts., SO The nost preferred pol yester for use in the
present inwﬁqufeo%W'gbﬁtH?V(oeqeﬁmﬁ?@ot%f'gbﬁi‘H%?‘ﬂﬁ W.PET). Other materials
that can be used to nmake the fibers of the present invention include

pol yam des such as a nylon, e.g., n 66 or nylo s POl ypropyl ene;

pol yethyl ene; and cel | mésestl%é‘r s%ﬁ'h ¥y A& m%?é?&.q acetate or
cellulose diacetate. A single fiber of.the present invention preferably has
a deni er of between about 3 and about 1,000 55 (about 3.33 and about
1111.11 dtex), nore preferred is between about 10 and about 70 (about 11.11
and about 77.78 dtex). The fibers of the preseqgobiygnti on preferably have
a surtmce treatnment ap@liedst bevef’é.—r’o,SLg:h siLgf.ace_r_Leéannt may or my not
be critical to obtain tHhé r equi realgpont%ﬁeous tr%ﬁ%portabi lity property.
The 8 EP 0 466 778 Bl nature and criticality of such surface treatnent
for any adwennémbseof legaperti@0det2to®i ned by a skilled artisan through routine
exper i ment thigyre 64V in fetweanhObt mesanii @ddmemi; n t he art and/ or di scl osed herein.
A prefeerred surface treatnment is a coating of a hydrophilic lubricant on
the surface of the fiber. Such coating is typically unifornly applied at
abdut. a level of at |east 0.05 w#i ahﬁ.spérﬂcgé 4 With about 0.1 to about 2
wei ght percent 5 being preferred. Preferred hydrophilic |ubricants include

a potassjum |Laur vl phosphat e base ubricant conprising about 70 wei ght

per cefit S)ffbfsy1(1g)tJh%/<+'@§%'deVGoq%$’ 6g?'}&ﬁdp\gdf“&fses.awgmer surface treatnent is
t o~subj ect the fibers to oxygen pl aspyp treatnent, as taught in, for

exanpl e, Plastics Finishi¥y sl ecqrat iXy), iGhgnt é’rswé}, Ed. Don Satas, Van
Nostrand Rei nhold Conpany (1986). The nrovel. spi nnéP¥'s of the pr esent

i nvengs on nmust have a specific geonetry in order to produce fibers 10 that
Wi || spogt amaaussy; Xk &VaPobiv; g UCOWs: T’ 28w WKL, 8s Siw Wb, XREIsWeRn

0. 064 miiwpeekenwstdsm) and 0.12 nm [err] [err] [err] [err] 20

[err] [err] In Figure 4, Wis between 0.064 mmand 0.12 nm 25

[err] [err] 30 35 [err] [err] is 2W]err] q.3%w 40 [err] is 72W [err]
\err]ee45 and [err] is [err]. 1@ %ddistié(Sﬁ, 6aeh Leg B can vary in length
fromO to [err] 50 and each Leg ,3( can vary in length fromO to

618 is 45° + 15°; and 620 is 45° = 15°.
In Figure 6B W is between 0.064 mm and 0.12 mm,
35

+4W +4w

72

x_g 40 Xze is 12W £ 4W, X735 is BW & 4W, Xgo is 24W £ 12W, Xs2 is 18W £ BW, |

+4W

is 8W -2W,

Xg4

Xgs is 16W £ 6W, Xgs is 24W £ 12W, Xgo is 18W £ 6W, Xg2 is 2W £ 0.5W, 822 is 135° £ 30°,

e. ' . 9 00 <+ 4 5°
50 V24 18 7T = 30°
026 is 45° £ 15°, @25 is 45° £ 15°, 030 iS 45° % 15°,:632 is 45° + 15°, B34 is 45" * 15°, 03¢ is 45° =
15°, and 638 is 45° £ 15°,
In Figure 7, the depicted spinneret orifice contains two repeat units of the spinneret orifice depicted in
55 Figure 3, therefore, the same dimensions for Figure 3 apply to Figure 7. Likewise, in Figure 8, the depicted

spinneret orifice contains four repeat units of the spinneret orifice depicted in Figure 3, therefore, the same
dimension for Figure 3 applies to Figure 8.
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tan® (90~ [err]) [err] 9 EP O 466 778 B1 In Figure 5 Wis between
0.064 mMmmand 0.12 mm [err] is 2W 0.5W [err] [err] [err] 10 and n =
nunber of legs per 180 =2 to 6. |EPPBi4gere8B1 Wis between 0.064 nm and
0.12 mm .15 +4W[err] 20 [err] [err] 25 [err] [err] 30

[err] [err] ﬁgﬂd lﬁgat #{e 6B Vvlswbeéﬁeen OrqggIFgrandfO %flngrg§5
%l’ I@lflg e,g e agtpr,—, e[figgrclos: ggcti n. In drigaye
%ng I[ﬁrlr'l*;’g'urg1 T (ﬁ;ﬂ E’ngfPsﬁ?ﬁ%ér@Ps'&’ﬂ\e["E%C@éﬁ%e&ﬁmé’f %Wﬁe tpeat units

of the spinneret orlflce depicted in 55 Figure 3, therefore, the sane

di mensigns for Figure 3 apply to Figure 7. Likewi se, in Figure 8, the
depi ct ed spi nner et orlflce cont ai ngssour repeat unltieﬂé.the spi nner et
orifice depicted in Fi ure*S‘ gg eTorg EE gng ionm for Figure 3
applies to Figure 8. 10 7 5 16 illustrates the nmethod
for determ ning the shape factor X, of the fiber cross-section. In Figure

16, 1 =037. STHEMberk OF thb pres&@ﬁw&ntlmre PrefordbR- iRcoldtatel S an 5iRbrbir? Grtiib Bhich it is

Cr 0SS- SecCldbsiad &f mdvb Gtliranspbht: -aqueous fluids. Such absorbant articles include, but are not limited to, diapers,
incontinence pads, feminine hygiene articles such as tampons, ink cariridges, wipss, and the like. Figure
18A shows a schematic representation of the top view of a typical diaper and Figure 18B shows an

- exploded side view of a typical diaper along the major axis of the diaper.
15 The fibers of the present invention can be in the form of crimped or uncrimped tows or staple fibers
comprising a plurality of the fibers of the present invention.

N An absorbant article of the present invention comprises two or more fibers of the present invention
wherein at least part of said fibers are located near the center of said absorbant article and at least part of
same said fibers are located away from the center of said absorbant article; and wherein said fibers are

20 capable of being in contact with an aqueous fluid for about at least 10 seconds near the center of said
. absorbant article; and wherein away from the center of said absorbant article one or mors sinks are present
in said absorbant article that are in contact with said fiber. As used in this context, "near the center” of the
absorbant article means the geometric center and the area consisting of 50 area % of the total article
immediately surrounding said geometric center; "away from the center” of the absorbant article means the
25 remaining 50 area % that is not near the center of the article. Preferred sinks are fluff pulp, superabsorbant
material, and combinations thereof. It is preferred that said sinks are in contact with a given fiber near the
end of such fiber in the area away from the center of the article. As used in this context the term ™near the
end” of a fiber refers to an actual end of a fiber or the area consisting of the end 10% of the length of the
fiber. .

-\'/. 30 A preferred absorbant article of the present invention comprises a diaper or incontinent pad having a
major axis and a minor axis and a length in excess of a width which comprises a top sheet, a back sheet,
and an absorbant core comprising at least one absorbant layer whersin said article further comprises the
tow of the present invention. The tow may be crimped or uncrimped.

The tow in said absorbant article can be located in several different positions with several different
85 spatial orientations. For example, the tow can be uniformly spread across all or part of the width of the
article and the fibers of the tow can be substantially parallel to the major axis of the article and extend from
about 1/2 to substantially the length of the article (ses Figure 23B).
Alternatively, the fibers of the tow can be substantially parallel to the major axis of the diaper and
extend substantially the length of the diaper (see Figure 23A).
‘\,, 40 By use of a tow of the f_ibers of the invention in an absorbant article such as a diaper, urine can be
’ transported to a larger surface area on the diaper. Thus, the amount of superabsorbant material required in
the diaper can be reduced and the diaper surface will be drier.
By utilizing the fibers of the present invention in a diaper constructron, it is preferred that at least one of
the following benefits be realized.
- 45 (i) The effective surface area of the diaper utilized for urine/aqueous fluid movement will increase by 5%
to 30%.
(i) The amount of superabsorbant material utilized in the diaper will reduce by 2% to 25%.
(lii) The diaper will be thinner by about 2% to 15%.
(iv) The strikethrough (seconds)frewet (grams) responses as measured by the strikethrough/rewst test
50 described in U.S. Patent 4,324,247 are improved with the strikethrough being reduced from about 2 to
about 50% and the rewet being reduced from about 2 to about 70% when compared to equivalent
structures without the fibers (tow) of this invention being present. This results in the interface between
the diaper and the wearer remaining drier.
The fibers of the tow can be located in the absorbant article at any place which will result in an overail
55 beneficial effect. For example, the fibers can be located between the top shest and the absorbant core,
incorporated into the absorbant core, between the absorbant core and the back sheet, or multiple
combinations of the above.
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5 : [err] [err] 10 The fibers of the
present invention are preferably incorporated into an absorbant article in
which it is desired to nove or tFR486A78&ueous fluids. Such absor bant
articles-include, but are not | | m ted to, diapers, i ncont| nence pads,

fem nine h eneat| ons |nk cartrld W|pes and the
li ke. Fi ¥'%fo %uche [1 \ggch%nﬁéﬂ' ﬁ‘ﬁ ?Bf tﬁl 'E°f‘c?ﬁ:‘ B‘T y e°fta ﬂ’:‘@tz’@/\}“l?f'"ér
typi cal aja'b%’r@.% H%Bfi t_-éllglgge or r errgs o P"ng VéF ? ygtgx

di aper l end uses Such prnsg) |s resent

fe
flbers 8 dber S

i nventi of i {iRda %a“?ac ﬁh% %Jah

conpri si NgTRe %L:I’e‘&f%ht'df%ecé sohtiaf J-tf i the D esg ﬁw&ﬁ@rﬁ@aﬂ n\ate Ry bant
article nd ahther BicRSRB! deﬂvﬁﬁsﬁa%nmgﬂ?dsp rbhts onﬁ% go Iy t ,
present  jolygpfidnepéBRdceis rpo@éthJue%anhenﬁEn@ s t iS Ypially! i éP vioR"t§ b &C éhe%f the
center ajfin&al d absorbant article and | east” part o sanme sai ibers are

| ocat @ed awdiy dbs@bant vt 6f @ttt BEorissht HwteChf &b?pigsmm/erﬁérl préibrebly rish QiirShuip gl d
fibhers aptondNy, suppabiothadtf polbedr. Rl pulpCie RseICdxtewdively iR he RBLIBIGISuIS Is Wi it fiémedBOUL

at | eastlocb@ly sempaatdd shretogelldidse fibas tsech @f waedipdlp dibear) rob astton dulitbrs,Cdr @jixtaesCthavbar ei n
away fr orhichhase peimerily helfi togsithdr hip Swerfitentboadst uspélle requiring rnonaided adhekise altt@ugh
present Heimepiastic bipdoys)iyagyt alserhsi usbd Thia dett israclow densitin teherentwisblvf foasety domipartad As
used 15n foprs PrefesEblyesomminuindayood Rilp dbgrs. dxamplds of labsorgntcnolydean tareapolyiaerylatesr@ermite t he
georret r | 4cidbased PPlymPrE spprdifiett gatchy Aoy eqryigpitdle orslbcapelymerse of the total article
mfedi at q?| ther AreffTed @MR '@%WSOPf ahssmaw@ﬂe@ it 9 preseam;gﬁntfm ludeheherain thesfibersof

t he abs ?‘" 'ﬁ s déiow '@ ezgafelﬂls&’Ps‘t?@a"Mdt C"ﬁ@gr t he
?rg'[]tee%o Ogubsgﬁ‘ga"% not I§ E:on act wi eu:f rg © gsee L|[gure |iﬁ‘f'~‘$ r}g gue t%cfan Ye%vpoélﬂ;{gg%allape in
t ) m in
\nf act tgﬁng f& tg 'th\éPQe 6r&§l§eg W boﬁ 'f{u?@ it Ltac{) g ?]m ’tt]he ag;o{rbagt a%?ca: ead:a from
rtl I

the centiQgnded udeMthedhbirdement zé% rhh?l%g nbzﬂ tﬁe ﬁt SPIRG G Fallhy m{he L«lﬁ% end"

of a fi bﬁaveﬂgj‘p@.ggott,grea;l act ual er or tn e area consi sting Of the

end 18% of it ishaisolcOmehilete thithie ffbbrl%%f the%%sent .nvﬁmm &eh B liele AR OF 4Py fivdf Wiiichl © Of
the presestor imay asttieAmBEUTWhbE RhedfoliM SiipleGiber] & Brefdiréd EBdrbanf aHidlAdH thpréseRie) OF
axi s andnvantioh baniprigesi asdigpacbr dcor@ingit fadihBvirpeCRGsr afs arl avhiadr RxivEiaEeg TR bicsRS a
t op sheef a widttherolprigige®top sbart adackadbsd,rdaaah albombent CaEPEMEIsing atdbas a8 Sbsofbafm
absor baridyet eteesin seiveqoesi qompidsies] amintimaté BlerfLof tHeestaple dibgp Iof the pretentinteniiinGéeo tFigre
preseft 2hvention. The tow may be crinped or uncrinped. The towin said
absor bant #nothet prefesecherphedimgeizaf dhe dbporispat/arficld ofdhd presesinveptinsiis iwbarsin Wietarticle
sever al Cﬂﬁ't?"l‘selfpéﬂfhf%°‘@d?i thednvendion endtwhereln e, mafuy exis el 2aghl tew liss fhetween 3@ b arolnd

uni f or nit ’§ ?’é‘é.'l otibe gticle agd wheypin e tqws di e'tmeluwene#hdﬁ terrrbegy of fedptimatglydnixade

fi bers 'ccﬁ'f? °6lé° %"é?ﬁ%’l‘ Qﬁ'ﬂq back shepldseq|Fiowe 26y t he nmj or axis of the
article ¢ l't%'ﬁ 'L'} °f f agh ea?ft“i‘aal"'P ‘t'ﬁ‘@""Pér‘lﬁ? F’F’°o‘f'°°? W@P"'
articlef ere'" 'ec %ﬁ' g" 5t Ve it ingipg fiid
subst ant A ab gﬁ% Im:éerem X oty |e onta}i atissu %E qJerc;gnsiﬁw'spacer eabe '
SUbSt antlé j c¥nt béN;ee Bﬁt s@dﬁ Gn &gﬁg tow ;H' f

W 0f, tdfiedd R ktSoBin w@aadrs\éﬁ §Edu8 Br deRsitd IpadbkS OF ant ar
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Thus, t héw aemURImafcofatp AiAEHQK 3 Bbsofbarit @brb RlcatbCahal 6H toimpiBment2eRI can be
r educed anGkhérhubscbiahRticles doritdtpRitedi by [thddResdiiti ivbntioYhich inlal &t MGy Add Ravb ialBbcHicOf

t he pr edmepitgemantetre) Drwhich tha fidéra pithe Eredeat ifivéstioh @#h bel BenéfiSialicRiie, Ibuee dd Arhiteat

| east4sone aofwenthabséroihg beddbayd ve weétband, b eurgiestispangs).a vidund drefsing, 4 lseest hbsdmingVe
sur f ace insple dordbotwéae adjenprelr puriosd wippd aftiole, alfabrie safignee cuip forluse th clatvesreyers, wi | |
i ncr easevolyid &aiy pHa SWgisal (ifain) a Twel, agentedile.ofthiesio slothinb soehbas rthiatie s@ks arid jodgingi zed
in the dtigperoselq anplisgion e fygitupgolish appliator pipky SITREE Sampipp e thiggt|clitppesamiplennger by
about 2‘5’J°P‘6a’ﬂ¥%' test\plemepfe hayspholdeand r indygtrial @%%fﬂ@@%tfa rigr BeisY fittemedinses
as mels® ?ﬁﬁ'e"”g'i’ r’"i'ﬂ?étf?'ir’mﬁﬁﬁ'/ gpaligafons desg- coptaining 3p stophofis fuid for useson fhat ent
4,324, 21? aﬁ‘h %th the tr| kethrou h bej n reduced from about 2 to

ﬁﬂt fib taad pRrtant
Srhy

22 (r)nl;tar goo/%lna mk ca ar%e rgg c I;%GB |n rpse[r\ﬁ)'r The art

m 1 d [ .
ooy Sgiis Rty ol z:?'::s.n gt gﬁ Pt el
and the ld@l%ﬁée@rmkrr%mPQh&g nfof effedt gu A6k o tﬁg in an d?\%u gﬁb [N the

absor bartosasdcligns Gndlthe? BYonthed6E sWBLS ra 5 buseré{.!. 7
benef i C|.,§Lsnt.@,f f' ect . " For Qbebganpl es the fi eras can | o f“g?&tgedﬂ{)et ween g[r sem

sheet and the absorbant core,

a
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I ncorporated into the absorbant core, between the absorbant core and the
back sheet, or multiple conbinations of the above. EP 0 466 778 Bl The
top sheet of the absorbant articl ERO 466 E7§BEsent i nventi on can be nade of
any material known in the art for such use. Such materials include, but are

not limted to, p0|x¥| ropyl ene, pol yet hyl ene, pol yethyl- ene terephthal ate,
cel | ul ose opn jhageeie 'grf'é'f”e‘?“?éﬁt "VBP‘E'W‘I o ifie gegpydiletreptpriallitottrapsport rain WesE ot
which is G'éjs?tg?'u °f"(f fyids jfrgy md'(?‘l”ﬁ“%? A % &g 9 listantpreas 'tt liqveq thakfye 6%'@%
Such a t §p° ?{"

re Pf tp% |} l?eéejofghe P septnm\feﬁ cleg e fr
sheet | EI §nc§éﬂ anspﬁaf)@? u u fI ?eoe P r

cti tw: |es o an at e man rem tiv
The ba ﬁ< 9%9& iertl lﬁi f’ s;.tn a es a eIuR %fs @ §
but are o ﬂ"%n m&x&tﬁgﬁ My '{é e ﬁB&.a

erspir: oS 'article iworn. he s nt that

pref erredgich garles bty ArfdlR- shoutEnob Asbrb IRk df Thist éWeapabt aw.wmemvmtﬁortgqmmay
flui ds 18 UgdhoRs orltiry thE aqubBus fluids FER s@éﬂ%‘afnﬁﬁ@tanéé}ﬁ@esolfor TeJ?h?npi% GGG s@hldneles Of
t he_ pr eseiadd 61\6thioPBollMbdhS Mbidhbs RRIHighSRter b sbrblionRebadity (RH0% ik ka8 ebt Mot be
super abs o higm idesikamél @7 suckrlapiiiCatipis] Roweverl GaklomX bresiah YRitiys woin hb@ t@kkin mabdfrém
pul p is afilsd bf the piessit DifentidOsalol theanip 26ijuidtiod vath tbicadd bfLUIRE ebek itypes may Béledty as
wood pul pdésiritas. Ihe egontadotisDsurfhderttapspdriabier nafurexdf Uticciibets e the g gsemtinvertiod tan lead to
pri mar ity rédpiglydretnogret therswaat"i ert tpefspitaion” omd the Usionah [bydyr agutherelrygkeaping theelabdy
adhesi ve slativebudi. Ther areywdah shsoxbinb i heatibardsgr wristpand, sw inbele os dapiwedih iagovshtathlatis a
| v densi BSPk% inaainGHt aif madd rgmpbees|of the pieprat inartiansan baughly desiesbler abl y
comm nut ed VBBG" 21 Pipthe piseant inveniion gen be prparath BY fepliqueg R in the @t and/or disclosed
poI yacryl 8¢ei8 ”s'%Eb? webspém?fat ?Ié%eeere B‘i 'Sr‘f?E‘Pﬂ or §’§?J’o*ﬁ'i"'f‘qf%dh°§t”‘é{r’tﬁ'=f“ "‘a"hEPer cross-

pal yacr? IB??F'?r'r‘?flth@ '?’%‘i‘"f’t"@ pr ef erred errbo rren s
a(l}eerbant ar r°f °§ 28 ??f't '1“1’?0‘ ‘;L % §F'5?
vgtlts
wed ext S|
QatJ

the tow a 4 t'" |c 1?@&?“2‘8 g g érs
o It

mae I’OU tone Spin avm at eas one orygice Laj
are subst pd:nj“ pr:‘

Cheh r%
| engt h pf mta ﬁe assuﬁ ce Q‘E aenya' AI@ cgatu ;[tl%

not in copf @é;,,b% e,,q,% Ry, ot er (see |gure tTon, tow can

have from onge Bﬁéofbarﬁt%rt&:ﬁé‘oftthhr ﬂ&saﬂtﬁmfemoﬁ farl B Mb% by TJSH a%ﬁiﬁc%s KRR in tHd1&t, FoBT B
"i NP NgeNMBHmpROREY.S, Patehd ASTI 625,68 522; b2 BAGK &, 047685 4 6L eY4; §,985(348 4,585268; OF
zone wher &75q8p; 4,6a1j507; f4,685914¢ aviek mm@ranw&puyn@eﬁuqnaed@bsw RAGH. T tiéve bEthe
dyri ng sbt present @weheich cabche indveporalii it etivbabsorz:dn erticTd@yit &g Iovativn vitivh wiibiipiave @lid t he
absor bant mavemeot s®,as tAmsterfutiizanthiebsotanttngteriale of tisvalideappi Nng bot h areas. 25
It is al so Goymbendsd stretirashwell knben initheears cayf alsohiee pade Jromt filimeviesyands of thamrdsent | n
t he for m ipvendern Sare mysbbe exgrrilseth imthg calendaring steptsolse nelrto dpmatie théherpssisactiomef her m
of stapl efifery,Ref thegpby inbipie the erpntanaoes Hifpqe t@pPPIE|l e of the present invention
conpri S&s a Gentyes Wamentyamstof Hipisel tpdile dealigrs pd Hlament Gpunisxgag alsp i Made HHRO B s
and a | engefenf 'ﬁ"eéSk‘E'eE'Le Vé'f"s a’e\}dﬁﬂ‘f'l'f‘ BRI SSH b%st”B'ﬁh g’ﬂé%‘t"ta“‘?i’“ﬂéwa%elﬂf@é‘ip°" and
an absor bagEeEdy | east_one absorbant |ayer wher ei aid c
comr ses gt WS B, B WS e P FRSE 3k USRS oo IO ©
it’h 22) Anot her preferred enbodi nent of the absorbant article
e prgﬁm,;,_ésnventlon is wherein the article contains up to three tows
of the inventton and wherein the major axis of each tow |lies between [err]
ar ound t hexdmpleor axis of the article and wherein the tows lie either just
beneath thé Top sheet or-lie intimately m xed with the absorbant core or
| i e adjcentPoly@tiyides fephthsdis APET) POIgméri & WBEL.V2 Whs ushd in this dxaapiblalv. pried mhdratl
enbodi menviskityt 43 @neadissalrdd 25riC @ latpoigier coiicebttationof 0 S& Y00 milkiiters (nol) in Ssultablevedivénit ec e
di aper wheuwcbias somixtus efCéD% phdnali ang 40%\etpdchibdoethani \bg nweigbty The golyreerewas atsied krea
| Mpi ngi ng misurededliofi SG03 Weighd iperpat insa Patesord Gchateme diyrercht 1180 *Cefas@ béried obé tours.
wher ei n t fike palvosn Hagpddruded jab 283 ° € [thigudh gn Egan patrudere ivBinch B84 mMiny diagten wistnb leagth The
absor b&nt todiameter éat'eﬂf 28 Tneifihgrenas pdeddhroughtan eialt|oriipe seipnerst whegein pask orifice)is ak ow
density spghiwain figwe:s? whgieie W s 0.08mmere AW oXetin@W; ’éﬂds EWe¥e is B Yo d7Wohb2 Y.
sheet andXgd8 &M 'SCHWeX‘BI'ﬁs‘é’uQ?HS Ea§e'st4ﬁe % ¢ &y &b“l5 Tho palymey “H%‘tgﬂl%"é

t he absor B&hPRJY b ReL hewr) 05/ fom, has ogsff corgl n, The :
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NS
] f b i
fibers °f & b mnuke%émw T, salh %&stam 7 bl 14 finod Hoo. Um0 Wi R pith
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{533.4 mm) from the top of the air screen the average air velocity was about 340 ft/minute (103.63
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Q hér absorbant articles contenplated by the present invention (which may
or may not have a specific inpingenent zone) in which the fibers of the
present invention can be benefi cERIO466G57&d@d, but are not limted 45 to, a
sweat absorbing headband or wistband, a surgical sponge, a wound dressing,

a sweat a sor Tﬂg nso £ for footwear, a general purpose w pi ng article, a
fabric Serb t qu ?chﬁgé’a? °‘§‘P‘btsﬂ@§"%'t“ iopd :Y i epyamic, kigsy rolls. The

sur gi cal éfa" (et%\ Ien él s' 93 Y’T it Is H”?faéi"f"b aE'lyb'?']‘??ﬂ'i‘ o {PI &), based Jubrigap j ¢
socks a Ui yc ) anmn o o Lbr a“d o u5)g{9FaF%‘W‘ lauryl

appl i Qatlﬁﬁncan@ 8@1%’5 g ers ?ﬂ”{ guPr Ifggr;%l yzer
t est e@@ dte 933 3; L wun er A omlcrog-

moi st fihdued o §-§ectu§pof ﬂ%ﬂ PRafk n

appl i catbogsontafbols surﬁ@mradsmda&na& '&nu. nuﬂﬁ\c ss ldau% ? wﬁi%ce of
skin) angbtdifa ﬂlolnkmukdnrttheﬁ.&alé)rmﬂﬂ%e@w&glﬁ ypw&a andl 20 Sht‘% o single,

cel | uloosmeresitardpf {2222 8t tHoriMbAlels tsBfacé krbiRpdtted kHERBEVeHGlieoks é&ltﬁEd 4' h; RliowidgK
cartri dgsierieefilgrgnt PEKfJeR| e io Grpéiet difbrent Medds b3 stivi MarkbiyY € bslb:! | zat i on of
the ink reservoir. The art of making ink cartridges is described in U S
Patents 4,104, 781, 4,286,005, and 3, 7bled54. The use of fiber 55 bundles
made fromfibers of the present invention in these ink cartridges offer

si gni i cant advantages of {n a d ppcity and/ or effecti ve
utilization of the ink res :r@{f,. F %gﬁfb&? ('?ﬂh) "%&‘a pf the fiber
c\*éss_-sections and the spont 8hdous s¥¥ace t [ BA9Pdriabl e nature of the
single fibers of the presept ¥nrventi b} 12 | Lego@ 466 778 Bl In the
geotextile field, one of t e © nportah?oof unct | &PROf [ t he geotextile materi al
is to®ransport rain water 1A% lot her ueous| +#5§P¥s| f r om unwant ed regi ons
of>the land to distant arefs o it S b1 I eved t?f'é "@4lie to the spontaneous
surface transportabl e natube—dil the f{Bers of ¥HB¥®nl esent invention,
articles made fromthese fibers will enhance in transporting aqueous fl uids
f r om gnetitegiingle fioers ahaboyedfETdiberwithdh ofe20t 40| €0, 320 P40¢ 2nidi 469 spon@neously sufface
active §'}§WP'§°da‘PRja%‘ﬁ?‘t§c?B'Pt'°&d¥ iSyktintiRoly Redtliquid. Thepyglie ahthe (o paraniter Hemdefinddody

remai n |"8'i° P‘?f?f%) P ?""?ﬁﬁ?f"ﬁ t7 PEh W@r%PP?'"C’h@ﬁ%m@@!ﬁ‘“eﬁ?W BPIeEsian| on
causes ea o gc:xg v;"“se ";e ;qu 1o f&ﬂ‘!éagl/mqfﬁ illod, ’f"at fnent s
and ot h%g 8& i was g i rih r i

G A g;é,m o i ik ﬁﬁl o
shoul d not e?gsorb the 5 Frk( ofc ?1) Iscwea tshe ’eéﬂg ke a | ong

time to Ex@mpld £nOve or dry the aqueous flui ds from such gar mant s and
articles. For exanple, garnents or such articles nmade of cotton or
cel | UPosi crdijhbamsthiienseadipam Yinykind66) Wak SbtaMbis @b t DD Rork ABAGH  42Y(trédbmaRiid TrRNd
t hus mayolpmbr ves eikingld yt 2¥e SC.rakpirersasSshowh i [FijuleCRivasOURSd toHEMEMEdpf filgR a1 BE8t S Or
such ar tmetdrsisinyte ispeedeXite dpecitick dimensiaoke off the Bpifriele baficed wérl ehepsanB a3t debdis&Nini on
and/ or tExampde i exapithat rie twia® A0 Winstbaddf @M dFheafuerahing corblititrarwetsype sanmebys thase @r v
d i r gblobtainimg FET fibsrtag ireBample U A pbetomicragranphioof thelfiber cresstseationns shéven ifi iFigenest10f
pr eéb’ﬁ’f magiifisstioNohedubricantiag! erhe iber wagabelt -87eciyripighty Thelsame lhicant as gsed

pers i r"hih?(? Tf"P‘?’d”ﬁ? t‘?‘?@ (%Wﬁ'ﬂ%alﬁ Nylp166 ey ergptancaesy; tragsporied thayerpequs (Syfiinty e| y

dry. Thlgg {i T %? % B, a"ﬁeﬁﬁlﬁ'H%PfdPe v |p§'f35‘8'ﬁ6| or thig e @bqub i 9 sNylorwear |
he iber o

a towel, Ib l :""’ jog m°}‘?ﬁ [§°"P Bn?"ﬁ Robyner ?ﬁthﬁtﬁﬁdg?’esent
venel Sl gjfz Sl e t e Sy ! A Ef”@g‘ﬁ?s"?ﬁ o8 can
be pre P}, thG{t gpmﬁ’?;'n t us exam le a? (i?%qhe

ng a
novel SQB 2] S)ffdlstn vpaQe(? ﬁrf © h |\496% ffl r ed G[‘l'{e I |c{)| %gesboatt Lﬁe
resul t 'fé&to@ﬁf)t lo) if kHfSchse i€ Gi-1 sﬁé‘oQ e .

properties. In general, a process of he present |nvent|on can be descrlbed

as a 5ﬁrcmﬁﬁa.&jor preparing a fiber of the present invention which conprises
heating a material capable of forning a fiber at or above its nelting point
fol | owed bBolyprobylendi polymernias obaaéoetdommﬁaroomba:tyheﬁugkcm Itlwaa 8ktrudéttat 210 “TNAT et
havi ng apinfeshist stawe ioFigiieck wasagsab lie foorh 51 @pnisag7 tles fbersatraodo MAME speed.imef | ber
nmay ke apesfit giineasiehsaf thehepinnarét] ojificet aderel the emine dshie Eaniydy 2.t Th Juénotiinge condifions Ny

t hen optewribg sameins thase & eblaining REifiksy rA photemicrogapinirthe #hac trossseatiotn jsckhoyptin| i C
coat i ng Figere0437%y magnificatienk Thelybriters develinadhdiheeivar8% the sTine lublirsatrds asdd in

arti cl eSESfibryas P'Peé‘s@mmpienveﬁleumhpre%nbébm@ta}uwuﬂs dransported dffndagenys Sidrdwn i n

the art Poly d-‘lied solution on the fiber surface. This spontaneously transportable phenomenon along the fiber
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exanmple in U S. Patents 4,573,986; 3,938,522; 4,102, 340; 4,044, 768,
4,282,874; 4,285,342; 4,333,463; 4,731,066; 4,681,577, 4,685,914; and
4,654, 040; and/or by techni ques diErRDd48eU7&Bt ein. The tow of the 30

pr esent invention can be incor porated into the absorbant article at any

| ocati on wh | uid novement so as to better utilize the
absor bant ' o 8'?s°'t"?f’ef°érat1i°c pL (114 lﬂ*ﬁibﬁﬂé‘ﬂ Pelvprorviene dker. The| valug whie "N
the art, s| ¢ mo'% Jlf%)m el s ?a'r’r"é'-‘l opy ?’}s ﬂs°fo?°2t faeh (0-208 A “}'ﬁ'/‘éﬁ‘?f iW5P .

u..v

Car e rmst tf% fIb(ObOf tCﬁlgact
Cross- Sﬁcgﬁ & E{SE% l? j thg Eb%?ﬂ) cffN as m asu hlﬁwﬁls vgve wasi}f% WI Bl %’te EE o
transport yg 5or makin Qt‘lﬁd?HQH§ L@@P&Bu%?er{b%/ Rlel LA L&k cr é "%ewa (?fm t:é)g”d
filament gaLMpTIehimXdpied ﬁnrmi\ ‘ﬁxbl'i'osahln\gas uE SR ,I'I(\{ %{' gln thi %as\ée}g (,are
useful i nwpiemw.gggmgn%l m fabrics which:w l spont aneous

transport aqueous fluids. The follow ng exanples are to i I | ust rate t he
I nvent i7onEkadpleshroul d not be interpreted as a limtation thereon. 40
EXAMPLES Exanple 1 45 Pol y(et hyl ene terephthal ate) (PET) polyner of 0.6

| -V. was usembliilose tatsitse (Bastiipl Gradé CN.398-30, IThSs I) WAEHISHbd Withs PES 60)pofeRaSsat d
at [err] atanttiepof gntiexidapparcicthérmalt stabliizenf THS. dhd gvad Odit rexdridid it £70SC( Alspinrefst as

sui.t abl e showg émKiguse)d wasiused tarfosn itSedph {12678 0t dbeplat SM0anekddningté smed | The egciiane
by wei ght dimprrions 6 Hereninnaretorifiedserpre the sanmendssit Examplect 8ib fanded [geench ain@asgisbd. The

per cent i [yericapdevelandmfiber gt 1ci%n The gaste lukricqntpy §sed tortheaPETclibpis dEx@inpl8 1hwasrused. The
palyner wae %%Uv'?%ﬁ&éaafatﬂbzreﬁp?rnfww reperipd Hapapnuecus SyliietrPoly 1Res-solytide qn3be fiber)
di anet er, s‘{ﬁa‘f%ﬂé{a PERGLP 38 peipgote ol Brer paxabatdf 28: 1. The fiber was
extrud%j a;no% g};\l a?a' ‘%ht orifice spinneret wherein each orifice is as
shown in D \/\ﬁﬁ " n WisOO84mn [err] is [err] is [err] is [err]

el e ket iy tgm*m oo b R

(I'b)/hour (3.18 kg per hour e al ch sys em a cross-fl ow
conf i gus atkarple s(DEmsHARG N ai r veI ocCi ty at the top of the screen was an
average of 294 feet (ft)/mnute (89.61 nmmnute). At a 55 distance of

about 7 i nctres fikel 67 ciBulitoss-$e2tiBntwae maddd TR dehieEped MEREN of theribBMAIs 28 2208 LikQ)! it Y
of the quesiciboati r5%\vas tha ebritan? Bed fik Exdrmptet € A SRgle3 HosRidl rot! bdhtanedlély Rénsgort the

di stance adueaisSultint PdlyiRad bahsiof 8arfy.tife fiveysufficom.t he top of the screen the
ayerageo quench air velocity was about 279 ft/minute (85.04 miminute). At
abdut 21 PBremeled (533.4 nm) fromthe top of the air screen the average air
velocity was about 340 ft/m nute (103.63 13 EP 0 466 778 B1 m m nute).
The rest of Peii@Ethyipredeiaphiiplate) (RET hgr ofﬁxﬁrnm R dvitheus iemc spining vbricapip asctrpatedl avith
cer ani ¢ kPYeey Rgf;r"é f°"ﬁ9e‘°?‘lﬁ5"r N?ﬂﬂt leod ﬁrep'a#macw@sntmaaﬁseasExc!ﬁrwew is i t
is a pdtakyy f 6 'ﬂéfsf@ﬂ"?"ﬁ\bfr??:%ﬁﬂ"aﬁa?}‘i“mjw ‘F dustel @t &ne
gl ycol) Gmm 68?

a&%@l"%m
| aur yl O0R] e C bl q g%'%mg ! |

0 e a or 9 a opse(e 'rb
t he ]'; | (90‘% %egi\?@ e ﬁd&oiﬁ n le ‘Zﬂgﬁ'{"hzgn? tn ament a?‘-’gfﬂr f'P g&é n

adt QJ DSime
(2?”22 dt mage URT Br hE kM sahpled ﬂ' ; &fnﬁct Ie;B?tﬁe!uJ fy da(ﬂtg‘até"ﬁ W&st

W nder. Awpdrah QiFvak @fserved 6 bé)f26a a§ nReSreOSd & Qbhtdef | SonlomBBF, The C&Mdlhdﬁ
Figure 9 ¢ob@bixanglomi fhib CdittoD RET filhi @noS iext@bed ti:ltbebxygﬁs plase) Oels 707 g OifnRERAOUS
surface tmduwcgon tatidcbangbfupamsubjgtiag e usttlalet PET fibkh tothe $EGenIIHIME tisatrimbh Fendrs
Poly Red ¥ blbeaponidedusly sorfatd transpenablferagambsioluidisch is 80 wei ght % wat er and
20 weight %red colorant. The single 10 fiber of 20 dpf (22.22 dtex)

spont aneoEgnpledur f ace transported the above aqueous sol ution. The foll ow ng
denier per filament PET fibers were also made at different speeds as shown

in Tabl e 1 Bely@fyionpdeiprithplaigh(PET) polymar ob98dY| wesvisrg in t eragmple. dpwas extruded Brod@0
Bar nag 50 _ a spinneret having eight orifices as shown in Figure 4 whersin W 'is 0.084 mm, Xzo is 17W, Xaz2 is 3W, Xoa

is 4W, X5 is BOW, Xag is 17W, Xgo is 2W, Xaz is 72W, 810 is 45°, Leg B is 30W, and Leg A is 26W. The
‘rest of the processing conditions were the same as those descnbed in Example 1. A 100 dpf fiber (111.11
diex) was spun at 800 MPM. A sketch of the cross-section of the fiber is shown in Figure 12. The lubricant
level on the fiber was about 1%. The same lubricant as used in Example 1 was used. The above fiber

55 spontaneously transported the aqueous Syltint Poly Red solution along the fiber surface. The value of the
"X" parameter for this fiber was 1.5.
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40 ° -1, 500 Leesona 60 1,000 Leesona 20

120 500 Leesona 240 225 Leesona 400

150 Leesona All the singER466a78 BIf above PET fiber with the dpf
of 20, 40, 60, 120, 240, and 400 spontaneously surface transported t he
aqueous éplqtbon of Syltint Poly Red liquid. The value of the "X' paraneter
(as defrﬁe@—%erelnbefore) for these fibers was about 1 7. PET filmof O. 02

inch (0. 50 ol ng'tgr %I%te 5%§§ é‘é‘a'.ﬁ’%ds xam e Sa deq

that useg ?I’mg ;aaggé D e T % ody 8 oogingr

the alQOVﬁV\f b1 2'@5914 ""ré:r‘l n lsnB Q‘H reWoF fho @)dﬁgf& gggtspl same
contact RRGIEsHBS ih Bdnd pIe ANObHIRMicRIYrapR AP fidr clod&see Eﬂo mrﬁﬁ %’@58%@3
sprayed Mighificatiéy. 4 ad8pt Aa@@éﬂate@s"a%&ﬂr 4t 3000 REM M hel IMRicant RG&I oh finel oS was
exanpl e abutakPul THe 5dhd Rbfant 3918s080R B EMPIANTWEs Bdoadirsd br!)dv@d.bwa&p%ﬁtar%usiyhe
PET fi | nraagotescte Mub&hswi}mnﬂ RoBT ReaaBiutionRfond I Whber([sBitdch.. Thd Rale oftifee i paha@bter( 1 - X
COS [ @r ripr)this fibek Wassabote@. i s (1-1.7(cos [err])) = -0.69, which is less than

zero. Exanple 2 35 Pol yhexamet hyl ene adi pam de (nylon 66) was obtai ned
from Du Bemple [yt el 42 (tradermark)]. The polymer was extruded at 279 C A
spinneret as shown in Figure 3 was used to form 46 dpf fiber at 255

met_er s/ m nBehdetayiene derephthalatel(BET)fpplymeli ofrelreut GHE wel useddn thisiemamenies Theopalyiviec eas wer e
t he s#nmeexiuded dueudh iscepinnereithaxing ffeur erifisgsc asyshow dn Fipere (7] wheeein e dimessienscbf dife
[err]. Taffco aerrerﬁa f@aﬁa"q"f'ﬂwewe?@ in femplerde Thesrept|oh the progessing congitiens rrrer?g PET
f\—-ber as““r °"'°Ad %:WB? steed: 4 200 dpf (22252 dtex)fiber was

h 3.1 fohotp gra@nof t"??
? oo e °:., % %%%gm g Wﬁ%@ o RO

qr 1§F ﬁ e a uegus ef i ber
S d'J [
It| nt @ol %aedh";% ution on ﬁﬁ? ociory "hPL‘%L*B Ut 22

r surface e val ue of th X"
pararretq:_rxa,#,ﬂgﬁ hi s f| ber was about 1. 9 Nylon 66 filmof 0.02 inch (0.508
ckness was conpression nolded fromthe sane polyner as that used for
45 mi&l NG PéRethyidd8 terBntiaikRIES) Bolyrhé? 1f BBt IvaRE] Bod®fn BlisSdxbmpis driddofeORast he
above f idxfideahré0gh alisgReroNhaRing tWé biicés &08HORE in BG@s B WRAINOIRE ldRfensidns Gof GRNt act
angl e wesifidee fafe] repebis @f ine rdinsoasigms Rlestfibddlie Efdip® X TheMestDf b PrbeesEing cehpitichy Mdrei t h
t he samehd sdvweias ose descrivedit Eanplarh Al 364 dpfl1e04#4 Biex) fiben wahiérain edGAOBIPH, Te cadsot
t he 1. 8%sttioyof the Tibre i showenint Figuray1Se(16Gx radgsifi¢ationd dThevdubdgantdevet drethe: fithep wa@oobti | m
SOy ay®d 24%-Hhe lsama iybricens as tsegdds Exatpolat! asupdd. Theuabovetfiher sberdanequsly Transgorted dhe
[err ] ) i39ueons Sylind Sely Red gojutign Eigngdte fiper suiface. The vaJue qffiec’i" paramaterdor tiigfibey waso
Exanpl e &'-Pol ypr opyl ene pol ymer was obtai ned from Shel| Conpany (G ade
5C14). It was extruded at 279 C. A spinneret as shown in Figure 3 was used
to form%‘i—@%ﬁ(% 67 dt ex) fiber at 2,000 MPM speed. The specific

5: n o igf s 3?9%%’? ls"%@.ii eﬁf %”ﬁﬁfﬁ? W’gﬁ@i‘g ‘%,
QLo ?f’aéﬁ Pest

magnrfrqgtz )(55 h| .o ;
|upri PO Ko tﬂersa.%EIs {hbéanreser@e% .H %ﬁa#p( wrrab Borld ex)nregryvragg sse&ﬁ

S NP1, ARG @#683-36ciioh N B Gibdr @¢1sHoWR inAigdRO1FS TIRYILiricaH 1678 b the@iBler Wk BibduP 1% 0N
t he f i Derhe Sddink adficant’ Bé TseRIDIA MExAARO USWAS disbd B GbbabELRr BIvRRAISEIN Rardpsied tiehe
fiber 1l4aqueouEByliht #6H Réd Siuidn Avhy tacidendsaca) The valisasett” barimder k6 tilPfibef vds 11
dtex), sidgle polypropylene fiber. The value of the "X' paranmeter for this
fi bersswas about 2.2. Pol ypropylene filmof 0.02 inch (0.508 mm thickness
was congdeenge dh nol ded fromthe sane polymer as that used for mmking the
above fiber of Exanple 3. Contact angle of distilled water on the above
filmwas nBEsRe oh0.6]Y. isysed inghis gramale: It isipyrudedyrobgind srinneretihading: 8 axifises ass
angl e wa$o¥biB fioure S hereinhisi Bl mum i 18 B8 Xas(128Welre it 121 ds B oXse i@t X3 ayed
with ¥hes é%e?‘ar (o an s ‘é!" Eisséﬂzr"&r’@mr Xth'eZY"r B?érs ﬁ-’r t"ﬁ'r§98x [se#5at
about th"e8 B Pefo ‘H%és aadf“ ztcﬁ‘@‘ oo &

%N\l&u T 0 g %\X@ t seu 1
pol ypr Oq |can l .on the Ih is Y. ffﬁg‘ ss-sec |onz¥ he fiber ?s?ﬂ gure 17 |sff| or

( 1-X COS n%ne y trlangpgrlls thg §u%onSSyltr y Red solution along the fiber surface The "X" value for
55 thls fiber is about 2.1.
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which is'less than zero. 10 Exanpl e 4 Cel |l ul ose acetate (Eastnman G ade CA
398-30, Cass |I) was blended with PEG 400 pol yner and snmall quantities of
antioxi dant and thermal stabilizerEP TR M8BH was nmelt extruded at 270 C. A
spinneret as shown in Figure 3 was used to-form 115 dpf (127.78 dtex) fiber
at 540 nme ers{m’ nute speed. The specific 15 dinensions of the spinneret
orifices %'8c sane as in Exarrpl e 2. No forced quench air was used. The

| ub t 0 The ri cant as used | n the

PléTr :c Icggr ﬁ L ogﬁrﬂle %Eorlganp ar[ucle ﬁlprem | Q&gﬁ '8‘@%) p ' gﬁJ o

t/;?ﬂ:pgé]:tgﬁge @éﬁﬁ sa déa§ ZI{:;G San sa| sh ethgr?dwprogg? > }Fé?é%’ The
Gle

uctur IS a non- e(%wavmg a

( Conpar at hlyle)de geTo ht i@tﬁreogenh:é& st r eth poly
| ubri cant papyleb, Mith, raybd; oF heiiks: refer‘gb 'tﬁlﬂ?a bric ds 1ror éﬂ nythe
transport rah@ﬁofm BliSozAGudrd Dird CRl1Y ’-)”ahcppit EHHQty I
Exanpl eo 6sutainefabiiod thaveehnuStily ﬁ:btb@éng@lfoncsoﬁtﬁ‘dé ,Sind @FaPé Shardefel |st|9§' fﬁ%h ver
deni er pemoibtirepeerebblafit i (refofablp of the\tybe WhRIcH aer pormedlioh¥oF the rﬁonshﬁéjpré}éﬂtb'gtnﬂe-&c/ﬂ Of
t he | ubr i ofaie badg Buld whenEeansbrdant strubtufi i§) @dpfoattingesatuitich. Tt bodp SftheddbRidsi! flbrous
t r anspor t bati{fuffzuyipk 5 ssbsBplislly mbreR@liableRbah thotarbr and tedbiOn Wrdwhiguill NG frorithd AGRy 30
Exanpl e 7'2rs) Theeelivipsic heit mey beiabrel art & )issiERayfriobis neobssiEy anpive a Tissstapging
any spi' nihp gellulgsie path hut)if thggellplpgtab@ds wiehickk sugk ps pd memer rape, it30ayTecesidble to

del " Pl Befigsg2 “6‘8&7 19| aggistayith g ofthe desitsd . shabecuf tther aqswbmt stetuBS The
pl\wa ded R ﬁ*?eb S éﬂ'é?"é& ewatwyﬁla Ip, te&msﬁ@les@smt slioncThe stpetabsirbentre
treat mentP '"é form ghe td&’ni i é’@‘é’I'SWG'FabBOW%{Ht"tSS leserbantisemppsiione n
pl asrra 1rEg :?b ﬂlc cé)antg é”ﬁ ??H’ 3Pt° y,qlchg{ytg HE" a 'é! t otk gafin. Bispl Red
S Ut | &h é.g)era SO¥° H i IOnS et\ﬁhgm Pl' Rq[q?b

U r s rial f

ti S andstﬁﬁ o?fnlm%o th;iil @j_fx ?ap&rbgﬁ oria |s ’% c1 erlP ézémrgbsg Hgt{?’ csﬁp e

t he aboveTtﬁ%ﬁé?éiﬁorﬁéh e |e to E}F eo?{lls su ra ntr rfnpl ’E
reduct i Oninddperiemtiy Hithin aGh s%rv@u tT% fi w Fﬁrﬁ r ber
same 46 NBn@k iifmedidioll Baldw @ tbl Shebi kseshoWﬁ% Fi bQ§ u rB t tg

t r eat ment presaseivention, FRMBbAE A (b.g.0 DineR will B SreddSfafthel Qlond iNHs fdnt %ﬁ‘igp {thus The
aver age Cimpiodag thes@kethréligh bitEroMet YERBHiG), aeraBy ImoRAdBElivdly LiiNkiNg thé asblisble' dblbdpishnt

wat er i n @éa andadperabsodakianbtdrial dae relséiinglin f8rioRBi@BAbERBhnD i iMBHcaCt angl e

goni oneter. The correspondi ng contact angle for the control PET film (not

@xposed txamble 19xygen plasma) was [err]. The. significant reduction in
contact angl e upon subjecting the untreated PET fiber to the oxygen plasm
treat ment r &prieamponpsisiof theslispesak) G'Pﬁptb?nfé@a'sllswestm $amweastin Exesprtakidwevdr.an this

aqueous s‘i?F‘Ut“P dprgs °fER°a?ﬁ 'BVGF’GP r@etO\t' érme within tip sellvlosi¢ PEET(RbSOLEN Gore) Of
0.6 1V, sﬂ%’%_;g Figure A1 é‘i‘ ‘émerpm&eu inventien, i by fluld (@@ yine)mélk
havi ng®ei ﬂ; {hus impipiag destifptheouah. agdarewsh proreripg)i s

there m a|| e ant ar n par rb r%ma‘enql an ult @ Iy
17W X22 | {Y{)‘ N F‘é T 8f°p pnq LParahpprop Pef |
is 72W [e"e?é& °rba"]?am °s 30w and Leg Ais 26W The rest of the
proce55| ggtions were the same as those described in Exanple 1. A 100
“?T@'i—il dtex) was spun at 600 MPM A sketch of the cross-section

01Ekt he f | Defind SompBRWE of fhe falsPoshifle dissorbdrt Briibib 3fel tﬁé"ggmelag\(rﬂixagﬂeq Chdweltsin Yf?
about 1% cadd e HEEE of MO pieSehl invelionUHE Pladdd iFiRTOW form: indVAsui low 16 cHIIBYEpde DET
55 SpONt(arseiBar lyre dsSRGHIOR FRfirel J0E BR AHHROHS tow)d: trelTiberE’ef te prSbnE MvertidnOile Bod)NY

t he fi berflugiue.haotne) Wil ee\spledd faither taldg ‘th¥ abRimtsadEHidh (tHud impréVing the Meth%@t dndo-

15 £P réwet GiopsifiBs) Bihera mplee sfbcRely yiidinay the neailisis @pstktam ab€ and elipsrBsortaht 0. 6
|V was ugederiaiand esgitirgimaiee skir-abswbesit @tide ieitzgie.t hr ough a spi nneret havi ng
eight orifices as showmn in Figure 5 wherein Wis 0.10 mm [err] is 2W

[err] is Bxample¥Bsg is

50 The components of the disposable absorbant article are the same as in Example 14. However, in this
case the fibers of the present invention are placed in the layer containing the cellulosic batt {absorbant
core). There is an intimate blend of the stapls fiber of the present invention and fluff pulp (hydrophilic
cellulosic fiber). The fibers of the present mventlon are in cut, staple form 0.25 inch (6.35 mm) to 6 inches
(152.4 mm)} in length (see Figure 22). By using the tow of the fibers of the present invention, the body fluid

55 (e.g., urine) will be spread farther along the absorbant articie (thus improving the strikethrough and rewst
properties), thereby more effectively utilizing the' available absorbant area and superabsorbant material and
resulting in a drier skin-absorbant article interface.
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5 24W ferr] is[err], [err] is 28, and n is 6. The rest of the extruding
and spinning conditions were the sane as those described in Exanple 1. A
phot om crograph of the fiber crdPs048T#dI is shown in Figure 13 (585x
magni fication). A 20 dpf fiber (22.22 dtex) was spun at 3000 MPM The

| ubricant | evel on the fiber was about 1.7% The same |ubricant as used in
Exanpl eﬁl\m—é—used The above fiber spontaneously transported t he aqueous

Syl tint Pq: g t]ef brsrface eof t he " X"
co he a |§% SO| gt ﬂ;tlc 54 |n hls
par amet nf 'ﬁlle ée oent 1 ventlo ga tor b vg %ﬁﬁ) Th
. e

tereph

pol yrrer fldf@? ﬁ‘in %lPG%ELrgQ f% a?cg- é m {hla sln e%i R aﬁ own
i n Fi gUfeGet Em ie ﬁ:%or € afel Pnal Z

di mensi Pigt@rtéijﬁ'rﬁlqe&uh m'a'@ln@%ﬁlﬂﬂ sno ta;[lgglnteﬁ%e he processi ng Con ' t ' Ons

were the sane as those described in Exanple 1 unI ess otherw se stated. A
200 Gpf Efadpid-182 dtex) fiber was spun at 600 MPM The pol ymer throughput was
about 7 Tbs/hr (3.18 kg/hr). An optical photon crograph of the fiber is
shown i n FRhe dénpodehts( ok Mixdispagble fabsvttiahiCiiticle ald1the Isathy asCi iEkantpRy/ 81 Howevérhia this ber
was 2. O8ése Hadibaanithe fledentinientdn redrs thel sodformiantbtighip lcémplactad i thisielingehivat @boV e

fi ber sfimnbemepalss e twvistdpibe tnepihgerhent ampeleuchsthBytiet fibers aleculstdrtially Sxadootbdt @ith al ong
t he fi§ beach giherf(thereby AF tmotmtaae ntprvemdmeof'w(ﬁe @ @thantdiby fluids plongthe fitfer fdsrdupdesthebout
2. 2. Exeampined agtiop Bf the spendgn eltrenquswﬁ inatiya|chthege fimidTTberscing ther capifiand. 6 | V
wes useftPw in therypid seaca bpfvesn t ftbe PRehawar end of thwcengthiof Bﬁgﬁlcla the fiberp et the

havi ng W(é‘afaraf“t‘ Pfeégbsa»gﬂaghm ‘F°ﬁ‘a‘P| ﬁP@hQ‘%QP‘ePﬁs‘?‘ﬂé"ﬂP?mﬁs‘F Shpan iy Figyi

i f \ 'é a'i' A WH!f“"‘t“h’é‘P "l Z9MpIte the outepeas okt  of
e o s“*%:%%* R S
d f ' r th
f | ber pl SosS ' u".'f Sinfoke av 'a gbs() § enaag'jnl | caof@(l-;?t)maaf' 'anFu%suu"E; i CT"gve ©

t he fi ber was abou ' 2 7% The same |l ubricant as used in Exanpl el vvas
used ., Th)ea"@ig%e fi ber spont aneously transported the aqueous Syltint Poly
Red solutrton along the fiber surface. The value of the "X' paranmeter for
this fiberrowes this hveniorPdid bdty LsbruBRr Raking it R¥drii CalrREEF Wilih@ inShumeRE Which

pol ymer uiiife Shubous \ba3ha Snke.uB d/MPETafhs W6RITRAS . usihf thé@BndRishy i EREMBIA 1 @k@bt the

Spi nner mbricadt\dveigvae B4t Tiekd Jarcadregsiod; Batwd 1.9X, fhbgaycstdbilivdapdriaipad Mviphiled.itd nm
{Ler 1 po i eylidfital [catridgesi (8.7A dri\in di@metdr) sush thatihe flapsity]in the carbidge| rengedl from aBBX\.1¢ er r |
i s 3W [ g're b abait BRY g/foe Apdroprigte fouiy crpsstsedtion BET/aantrqdl was hadesit 8 JA(8.§9aitex] withs1 %2 8\W
X64 is 04y lubrigentlusedsin Exangpld & crimpedsang pyilefl inta- the samd sigerdylindfical edtridass pushithat and
[err] i %e[densities ranged fremabayt 0% @/cp e gkoyt P.A%) 0i6e Thesereyiindrieah saridges warecu dore as
t hose d@%’?s‘l% &5 rh aE%a'h?f |the tESt'"Q\W‘is(ﬂ?"%I B‘f‘"g( ?fe'lﬁk"ﬂt @i‘ﬁemﬁrkb‘gﬂ'”ﬂ\ﬂtﬂd yptiblat 600

MPM 381 -sect | on of t | ber i he | ubr| cant

| evel on tF 'e & QPGETSI“E 'h ”Ei 9?15‘5 f°H"
was useffoof “:e"e TIS'
W ve oun O m :80‘/ lds ter

Poly Re °' 3"%'% amsa;
f Q‘__, tJ" g?‘g.ft} rvé@ oS’ f J: (LAl to%ﬁ
'S exg Tt 'S extrud roug a spinneret having 8 or| | ces as S ovvn

' n Fi gUf € F@;El'eVﬁeérﬁw:ﬂ théV defoft- iliOreiiamingS (ersiisScaftiige bAsity Sor EdMriagdsOmbde foRV/\PEXT78 1 S
8w [erﬁﬂersltﬁthz@ﬂ%erﬂ(&genﬁ& and Irdund. BYY fibeEdontrold. Per8dA ink %ﬁihl}tmg&d%ﬁw at err] is 24W
[err] is 18W [err] is 2W [err] is [err], [err] is [err], [err] is [err],
[err]45|s[eLr ]’r He ' ) [err] is 45
and[err] i vjcipae iy ramra y =1 . 0® 1Poin. The
rest of the proce55| ng conéﬂtlo e as those used I n Exanpl e 1.
The lubricant I evel on the fiber is about 1% The cross-section of the
fiber i Wheshiarinki remaiinn in dhejcapridgyigftey deyigldng is defermingd Sy ypighing the Sprtsidge; fillingoit
aquedtis w'ttwt finkt h°lﬂ6‘lg all‘?é@i/) esighing 81e cartridiagy Plus Bk.repgeatings e petiom of feecartidge with e

for 55 BRS¢ and dg_wnckmg until such time as no ink leaves the cartridge, weighing the
cartndge plus |nk remammg and finally subtracting the weight of the cartridge to determine the weight in
grams of the ink remaining in the cartridge. Notice the clearly superior behavior of the cartridge containing
fibers of the present invention.

56 Figure 29 shows useable ink versus carlridge dens:ty for cartridges made from fibers of the present
invention and round fiber controls. This test involves dripping ink into the cartridge of known weight such
that its ink holding capacity is equaled, contacting the bottom of the cartridge with Type F2 Buckeys Filter
paper and dewicking until such time as no ink leaves the cartridge, wsighing the cartridge plus unavailable
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EP O 466, 778 B1 Exanple 14 A disposable absorbant article is prepared
conprising (a) a liquid inpervious backing sheet nade of polyethylene, (b)
a relatively hydrophobic, liquid e 0A86F7&Bb sheet made of pol ypropyl ene,
(c) a layered 5 absor bant core posi ti oned between sai d backi ng sheet and
said top s r f| bers of the present invention. The cover
or faci ngu& agf: ?n r@iutq '9'35’ ?’{F"ag'{at"]ﬁcr:(%’dﬁ"@ thesink halding caRRFy, (9) forsletegmingmibe ng
a hi gh degrge Foture e°rvﬁ[8 [4nges, from P“téQQﬁ%F@"t :?Orf‘emPélﬂP |’§E'9?rﬁf>ﬂeb%t'°s
pol yester, kﬁ@ﬁe rﬁ Wl & Mor whi wei ht ve us E’f} 5
Pret or ! o, o oAb it of el 51 é,g' e
range of Q:md;SeQ od fr&gensl:%%fhﬁtp%@é m j?é b%g % '%6 At'% hF[ ﬁ e eﬂrfnlaﬂ
densi ty | eSS hRehiioh Ras GobiCdeschiBE WSblail Min SatichADIER:oh@s 'p%%rrg'@ rﬁﬁ}.ﬂ}éﬁt%le o¥,
i

hi gh el ongatit viNbe sAbrstoSHat vﬁﬁ%ﬂ%@ﬁo&ﬁ@ﬁoﬁ&&ﬁrﬂe%é&eﬁ wit X &f thé S
noi sture pesna@abl e, it is preferably of. the type which after perneation of

the noirsture prevents stri ke-back of t he body fluid when the absorbant

st ruct ur eClaimsaappr oachi ng saturation. The body of the cellulosic fibrous
batt (fluff pulp) is substantially nore wettable than the cover and tends
to draw | fqui sinthelieyfibbr whicht ik eapkble iohspohtanseusly tEhspoaiag watbramitite fuefhde tharaof MBerein

wr apped i n eaidifisesgatisfigsitherrgyatint be necessary to have a tissue wapping 15
the celfulosic batt, but if the cellulosic batt is quite thick, such as an
i nch or nor d!Xi%PS ¢§%e desirable to provide a tissue wap to assist with
mai,nt enance of the de5| red shape of the absorbant structure. The cellulosic
batt al so cdhf" i" er - swel wat er - i nsol ubl e absor bant

coﬁposk i on. e flber y E e saﬂ%ﬁ‘n?" f"F‘E‘I 'B??"s‘éf?‘e%%?f’éf"ﬁ‘l made fipm thesame matedd! an
dry solid wa 05|t|on such an
\r)'/n” c corrpl ex o vét ecrto ts)on’R‘glE erecr%sﬁisgcﬁ'me!hﬁtge\fiﬁse%tafn%l”w8 8 a pol yval ent

met al cation. Typ| cal super absorbant conpositions are illustrated in

U S. Patent 4,090,013 to S.H Ganslaw et alP, and U.S. Patent 4,043,952 to
S.H Ganslaw et al. The superabsorxaﬁt—ga';ewwl;aﬁﬁ—ﬁay be in the form of

i ndi vidual particles or strips of filmTto V\AI C ) he superabsorbant materi al
i's adhered to other known superabsorbant conpositions. The superabsorbant
materi al nayhipeinaffixed to the base of the superabsorbant reservoir or may
sinmply lie i nd@ethdavettédperiinbthr af thb iker macicis the irddius Thids iiclitscabealciréidlBrch &ABRY
iinvent Pon e fiber quissreestion and & is thevminor axisa¥mehsitredcrodSthis titsedl bess-setriedi at el y bel ow
t e top sheet as shown in Figure 19. By using the tow of the fibers of the
present ifvdhe fRehof Glaim 1nderein{1-Xpes %)< €3, urine) will be spread farther

along the_ absorbant article (thus inproving the strikethrough and rewet
properti e¥) q-ﬁ‘f HRer %flﬂy’"ﬁﬂl””@"'é‘f‘&'e’équfe’ 08t il1izing the avail abl e absor bant

area afid super abs ant nateri d resulting in a drier skin-absorbant
article |‘?1t é}rﬁ gb(?reof%“éfg%f'g )?%“'fﬁ (1,3nponents of the di sposabl e absor bant

article ageTw#oeegfrgeawge dh&e.Fé.gf;gL en4| 48/ \g/ever in this case the fibers of

t he present 1 nvention are formwithin the cellulosic batt
(a@orhﬂné Q’ﬂéﬁ)er&%la?rh@‘(mlcﬁghtlgiegi%%qu?agon By using the tow of the fibers of
the“present invention, the body flurd (e.g., urine) will 35 be spread
farther along the absorbant article (thus inproving the strikethrough and
rewet properties), thereb St fectively utilizing the avail abl e

absor bant area and mm&%rnat\@iil c a(I-Xecost@np kn-o.91ier

ski n-a#sorbant article int& fface. Exanple 16 40 The coffponents of the

di sposabl e absorbant article are the sane as in Exanple 14. However, in
this case t Wbereip heyris thefsufdee tqnpiensefivater imvairrin dynes/em,ep iplttmdiber density regrbrostcct ardm
i mredi at el y 9Bfdt bavde¥eeoicdeq singledibpre batt (absorbant core) as shown in Figure

20. By u5| ng the tow of the fibers of the present invention, the body fluid
(e.g.,%urfn 5‘°W°1?f%"%HF‘%%{EIXFSJWP“"&I%%@%% absorbant article (thus

i t t h h d t th b
PEOVE i R S R 3 BB ' Ten Y,
t I I ticl terf
T e A IR s e iy

as in Exa However, 1'n t I'S case i bers of the present invention
~are pl aceﬂ TRy fioBEof CRWES h%ﬂ%@dté&l’t%oh*&@ay&%f%%bd?édh@ Bﬁi chnt( @0sorbant core).

There is an intimate bl end of the staple fiber o present invention and
fluff pulp (hydrophilic
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celtulosic fiber). The fibers of the present invention are in cut, staple
form0.25 inch (6.35 mm to 6 inches (152.4 nm in |eng ] TR -
By using the tow of the fibers of Fﬁg“ﬁpg&ﬁt’ i nventi onrlmugmuﬁ““mlﬂf%
(e.g., urine) will be spread farther along the absorbant*ar%i ¢l e"(thus*

| Mprovi ng kG4 Stk ﬁ%me%gégt &b JSMoicRO@ i 68 ) hwﬁgg;asg%& So Gl iuies! Y
uti 1121 ng udiGloicth bR CrrtinabiiBht riobea ELTEE i $fof Bbiies
resul ting gssga drier skin-absorbant "article 1nterface. 17 E 466 /78
Bl Exanpl e 18g,ld180 610 eicSof Qsedbid Gnktib SBASAIhEverRS CarRad doRkily 16! Breftighs hBR
same assi frofXieR! & e preddat\AVeRtion dnB bRk SibsraRtrdish Rotfice MRS Sigritfcart MBpriVeRRRIYF the

i nventi on cafrRigdd mdis trom Mbdrk 65 theoMbsbidvoiB@ve and bel ow the cel|ul osic batt 5
(absorbant cTHeagvemtdn HEONEAN idBschihed Ui GotaliGvith Byirtitifar Regorérie tol etoral eibodiméraehsreddf

t he presemit it AV @8 undafstoot Rt BAstvng dnd intbdficatichs canibé sfdftedvivitin the spift asdistopedtittiver
al ong t he isbgioni.bant article (thus inproving the strikethrough and rewet
propertioes), thereby nore effectively utilizing the avail abl e absorbant
area and SB@msabsorbant material and resulting in a drier skin-absorbant
article interface. 10 Exanple 19 The conponents of the di sposable

absor bant 1ar fisgitistie fier high ésagapablesof isponarenyply dranbportingovetey e the jsprface therepfwdhsreinh e
fibers of thesidfiveswstislies Hoeseiodn are in the tow formand tightly conpacted
in the ¥npi naemant zone (the tow nay al so be twisted in the inpingenent
zone) such tHate8d <% bers are substantially in contact with 15 each ot her
(thereby pronoting rapid novenent of urine or other bodily fluids along the
fiber axis dﬁ'ée'?"b théad conbt ngad acltign of the s or}%aﬁeou? isur{hace .
transpozgg t abl §? ﬁé‘egﬁze aé%’:g%&%"g;%gﬁ% t?ern l&%’gﬁ'naat i 2180 1ol e SRaRUMAtRTe e
voj d space b %r , ) e . ngth of the
ar{i cle the fi\ég'rgso {aﬁlg ct)wﬂP?ra'rre an a{ré @%gﬁgg@?"fgﬁ%‘a#gﬁ i n contact

w th each other. One possible arrangenent is shown in Figure 24. This
arrangenment will allow rapid novenment of urPpe fromthe inpingenent zone to
the outgr areas of 20 the diaper. Byﬁsj"n'u;r‘%;:g&g/ of the fibers of the
present invention, the body fluid (e.qg., urine) |1 be spread farther

al ong the absorbant article (thus inproving the strikethrough and rewet
properties), whdidd eby nore effectively utilizing the avail abl e absorbant
area and super &j30thb aetted patingeter at thafisr areiid the ragius of tiee dicunecritett icircle Grbwctitingt
arit i cl esoi nt ethé loee crofsseBlioad B isAlle Mipgrsaxie Himehsion aciosedthe ibercressgeation.y usef ul for
neki ng ink reservoir cartridges for witing instruments which utilize
aqueous bdsedhs figrrof Claipy 8 whigrein PEXeos 49 fsO-der e made using the conditions of
Exanpl e 1 except the |ubricant |evel was 3.4% These yarns were plied,
drafted 1.5XThefiperatgiain 1 whetef (17508 fa) &rPBped and pulled into 30 cylindrical
cartridfes (0.70 cm.in dianeter) such that the density in the cartridges

ranged frdm Egdier O G Y reeein g8 8¢ <0125 g/ cc. Appropriate round
cross-sectj on PET trol. was,n at d (8.89 dtex) with 1% of the

| ubri cant éﬂsg'befi R ‘&)%ga'r'r"pfgh?[?m ﬁ?ﬁ%@%""é%&"ﬁ%‘l led into the sane size
cyldfadrjc i d sities ranged fromabout 0.10 g/cc
to Lcfbou‘{'to 86] Zg%%'lcg&%ﬁrézgﬁ%yﬁg%gi?gg?‘ggdgrt ri dges were cut to.lengths of
7.95 cmand all of the testing was done using Sheaffer Skript (trademark)
witing fluid, washable 35 \Glo#632. Figure 27 shows the ink holding
capacity versus car idge‘n’%éty—for fridypesX neose §rprxfibess of the
presentssi nvention and round ifer controls. This test bAsicall y invol ves
dripping ink into the cartridges of known weight held in a verti cal

posi ti on andwbkedire rixiisn tha gutidee tensiorusftwatsf ini airkin thimes/crar4 is ittedgiberdshsity imbrems/¢d, and
begi ns t o dr dgf ifthedaniehef theotingterfiberf t he cartridge. This weight in grans is
called the ink holding capacity of 40 the cartridge being tested. The

i mprovefferft Teafipersof Cladmi abvseit Xisfom bogtd At dkert & he range of densities
tested. Figure 28 shows the percent ink renmaining versus cartridge density
for cartri%g&le TPao Caim hhavicg arsingls fiker geniqr gbefyyess th#ndi7fy ent i on and round PET

fiber controls. ,Perc%nt i.nk remaini n'g;I i s defi laed as, .
9. The fiber of Claim 1 comprised of a material selected from the group consisting of a polyester,

55 polypropylens, polysthylene, a cellulose ester, and a nylon.

10. The fiber of Claim 9 having coated thereon a layer of a hydrophilic lubricant.
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45 knk remaining in the cartridge after dewicking (Q) 100
ink holding capacity (g) where the ink renaining in ml er
dewi cking is deternined by wei ghERQ 466@7&Btri dge, fill H Fﬁl'ﬂ“lﬂﬁlﬁmnk
(ink hol ding capacity), weighing the cartridge plus ink, *cohtdcti®ng®thé
bottom of the cartrldge wi th Type F2 Buckeye Filter paper and dew cking

until sddnhThe her SCigim Y’l'??’q"b‘%é’édﬂt ‘Pféae‘aﬁirf"?"P e f'%lcﬁ’ﬁ? “FRGtian b agyadapihi 'El(fj@ pl us
i nk remai nP’ﬁ‘@’eéFn??“T' t%%{ll‘?sfit@ E‘f’?”%i'ﬂ‘tqff?@ 9f°ﬁ€’ @FH" ‘of the cartridge to
Not i ce

the. ¢l caft gf Rf“'@?f?@ﬁdﬂ&@,%ﬁ? o "PPéhE "’ﬁ i oo SZPF? ff@f'gq@;fs e
p 1o

cated néar t absorba rt of sa e sa rs are |
pr esent I n i saré@ a I o tiotan‘fact
density fof

Qf B(E%gnte ?sald ab |lb a |cI ; QL
fiber cont i | nown
wei ght sucfﬁ &mﬂwﬁérgrdlﬁ SArfhﬁfr%C%?gpggﬁt%gﬁ(ss engéaggj at(??r?tgdg%t{éng tetag Bot t om

of thg cartridge wth Type F2 Buckeye Filter paper and dewi cking until such
time as 180AkdKeohBAIRS dilidiyCR b ibskge.ciatei ghi ng the cartridge pl us '
unavai l abl e 18 EP 0 466 778 Bl ink and subtracting the weight of the
unavai | alal an abskiroéray hrtifié estgrisieg & dikpeh od itkontied ppdibaving a (@jor i ahe laaindr Bés dnda
useabl e i nlengtm irg e, of Td @idthnphichv eomprisesr aa togeshedtr @ ackbehast, drisiarnt ebsalbaitco®0%
over tshe r eompgsiod atdbasione ahserbant Ryes dvherin gaid artidDfudieoomnptises thedew of Geim a3 eabl e
ink to fiber weight versus cartridge density for cartridges made 5 from
fikbers Of- Theearfslecal Elgim 1hwherain wsid temis upitormiyl srpageacropsoaiior Barkof thridtived thejpdicle

si gni fi cangnd thmikerpahiatowsre sybatantialivnerafiR) isthoraaier xis ghihe piidle andertepdiompitedlent

| nvent i on. ’?F%S“Pﬂ%‘ﬂ'ﬂ'lﬁe’ﬁﬁsﬁEéé‘ﬁc'ﬂescr| bed in detail with particular

2
Viratid s‘f%?n%r 5 ed@? ”;$°d' tF«F 59 b el 807 PRt o of

the i nvent & &3P ber which is capabl e of

spont anegu ﬂeyarﬁcfead? %Bﬂ{ i4 »@Q e\?@s&? a\l:;\ﬁrbaﬁtrlgre%%ﬁrggseﬂuﬁ {ﬂﬁ b SR u}é@ﬁfs@rb&?\t Sagr. 1 ber

satisfies the equati 1 erein dvanci ng contact

angl e 0f1s"‘@ﬁee£bs6FS‘@1$ Hr‘inéi&' oOBlaif 4! viblich fid & BlapBRrd6ntdididy 0ol DS t&@s”& didith 94 iwRéreiA the20
the fiber magr &R\ B&th tdWFlied BOMehLERD GBurdtRAh&IER Akis of the @8Rér and WhErem tftBIRENe
factor of bimer fustpencathrtes®p St braiB irtiaiely hitked SWith @ dobtPpahiDdobeOok 1B @djasdhtb ittan P
25 back sheet. [err] wherein [err] is the wetted
perineter of the fiber and r is the radius of the circunscribed circle

Ci T cunscysi Biaplg filgds compridiige dlurddiyrof cut dbas geidmdn and D is the mnor axis

di mension across the fiber cross-section. 2. The fiber of Claim1 wherein
(1 -X cd- pephspipant adigle Sommising'y diaer bicipcoptinedtpad having wimajoe pris gnd axninas g ende] ) <
-0.9. 35 4lengthin expage pf widiicamprising fiteprsaeeh 3 brckehegisang ap phsprbant care pompsisingple

fi ber%of Cleatt Ane1abapreanklayer wherpip s3id cqseeafpEFes £n intimale bignd of degstaple{iersof Hlaim 15t
Caim1 whi'thdRbiPsties the equation [err]

21. The fiber of Claim 1 incorporated into one or more of the following: a tampon, a sweat absorbing
headband or wristband, a surgical sponge or a wound dressing, a sweat absorbing and distributing
40 insole for footwear, a wips, a fabric softener strip for use in clothes dryers, a wound drain or surgical
' drain, a towel, a geotextile, athletic socks, a jogging suit, a cosmetic applicator, a furniture polish
applicator, a pap smear sampler, a throat culiure sampler, a blood-analyzer test element, an ink
cariridge, a household and industrial deodorizer, a humidifier fabric, a moist filter media, an orthopaedic

cast liner, or spunbonded structures.

45
22. A spinneret having at least one orifice substantially as described in Figure 3 wherein W is between
0.064 mm and 0.12 mm;
+H4W,
is 4w
50 —-1wW’
X4 is 2W £ 0.5W;
+4W T, +5W,
X, is 6W i Xg 18 W _owi

55 6 —2W

. 20



wherein {err] is the surface tension of water in air in dynes/cm p s the

fiber density in grans/cc, and dpf is the denier of the Ssigl i 7.
The fiber of CQaiml wherein X is BProasety8B1 1.2 to abodglgm lﬂﬂi'ﬂaﬂlum}
of Claiml having a single fiber denier of.between 10 an 9. soer
of Claim1l conprised of a material selected fromthe group consisting of a

pol yester, 55 pol ypropy!l epsw pol yet hylensswa gel | ul oge .es¢bWr,, and a
nylon. 10. The fibeX,gf1® Wm.f)wha%izgiﬁoéﬁednihe mongﬁ ﬁ§§'le+zm' a
hydrophilic lubricant. 19 * C L M S * ink and subtracting

the weight of the unavailable ink (g) fromthe ink holding capacity (g) to
determ ne the useable ink in grans. The i nprovenent lr:';i&{]wges from about 15%
to about 30% over the rangexof .densii i+&¥ t gst ed.. Fi 30 shows the ratio
of useable ink to fiber weigh? 1%e:isa&'i‘-t%ﬁr't ?‘lsldgg‘sde%r?gi't%ﬂ'f or cartridges made
5 fromfibers of the present invention and round fiber controls. Notice
the signifi eartaok FBOOWE ERBE 206 - b @ Ptk dpe s, vagler kg-om fi bers of the
present invention. The invention has been described in detail with

par ti cul ags. reedpnastdevibgat fastfoss orifick sibianmlaiyae tidsciidae incifure 4Wtersirt W\ Betwebi20.64
under st ood trmabndGt2iret;i ons and nodi fications can be effected within the
spi-rit and scope of the invention. 10 Clains 1. A synthetic fiber which is
capabl & of spont aneously transportixg% \Mstgnwoﬁ’sﬂge surface thereof wherein
aid fiber satisfies the equation 1%5°(1-X cos™R¥'r) < 0, wherein [err] is
t\wé advanci ng contact angle of water neasured on a flat filmmade fromthe
same materi ﬁgz igSWogW: Xer g Yh*fWher and having the same surface treatment, if
any, X is a shape factor of the fiber cross-section that satisfies the

f ol | owfhg equation [err] 25 [err]
\AhQEfein [err] is the wetted perirre?(éﬁ %F L1 Iﬁ%m and r is the radius of
the circunscribed circle circunscribing 30 the fiber cross-section and

Dis the mnor axis dinmension across the fiber cross-section. 2. The fiber
of Clainl wherein [err] 3. The fiber of O ai wherein (1-X cos [err]) <
-0.9. 35 4. The fiber of daim1l V\,b(g%eiis ﬂ.inEE [err) < -1.2. 5. The
fiber of daiml wherein [err] is b&fween 1.5 d5 40 6. The fiber of
Claim1 which satisfies the equation [err] [err] 45 wherein [err] is the
surface tenskom2ef:eswer in air in dynes/cm [err] is the fiber density in
qranms/er, and dpf is the denier of the single fiber. 50 7. The fiber of
Caim1 wherein Xis fromabout 1.2 to about 5.

X iy +10W,
32 i8 72W —SW/
35 and 91¢ is 45° £ 15°.

24. A spinnerst having at least one orifice substantially as described in Figure 5 wherein W is between
0.064 mm and 0.12 mm; X34 is 2W x 0.5W;

s 40
g +20W +20W,
X, is 58W —10w’ X3g is 24W Y
45 0°—
é is 20° +15°, is M.LZ .
12 -~10°' "14 n—1 ’
and n = number of legs per 180° = 210 6.
50
25. A spinnerst having at least one orifice substantially as described in Figure 6 wherein W is between
0.064 mm and 0.12 mm;
< +4W,
85 X, 1s 6W oW’

Xag is 11W £ BW; X is 11W £ BW; Xyg is 24W = 10W,; Xso is 38W = 13W;
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8. The fiber of aim1 having a single fiber denier of between 10 and 70.

9. The fiber of Claiml1l conprised of a material selected fromthe group

consisting of a polyester, 55 EPP#8§@T®PY| ene, pol yethyle I I
ester, and a nyl.on. 10. The fiber of Cdaim9 having coated ?ﬁmnumel m’:luﬂmlll
of a hydrophilic lubricant. 19 EP 0 466 778 Bl *t o bxw o sC»
L M S * 11. The fiber of Caim,21 wheysgwn the width of each groove in
the fiber cross-section at any deﬁsb g t3We_g|wo'ove is equal to or less than
the wwdth of the groove at its nouth. 12. An absorbant article conprising
two of nore fibers of Claim1l wherein at |east part of said fibers are 5
| ocated near the center of said absorbant article and at | east part of sane
said fibers are |located away fromythe .centereW said absorbant article; and
wherein said fibers are capable o Slaeijﬁg I'n-@Wft act with an aqueous fluid
for at |least 10 seconds near the center of said absorbant article; and
wher eion awsy if 110V 5 Xgeint7ar + BF; X\aisti7abs awbants 20w & ¢1ve QPR 2w S Xgd BKS
are present7w n7waied isdyseolbent article ‘that are in contact with said fibers.
10 13. A tow conprising a plurality of the fibers of Claiml1. 14. An
absorbant article conprising a dj aper or ing‘. J nent pad having a mj or
axis and a minor axis and a | enflg ils ébCess Jgf,;a wi dth which conprises a
top sheet, a back sheet, and an absor bant corle 15 conprising at | east
ne absorbant |ayer wherein said article further conprises the tow of Claim
15. Th¥e 547 &1'8" 879 %2 iR $45Wherein said towis unifornly spread across
all or r{ of the wdth of the article and the fibers of the tow are
substgnt’ aé 6‘;?4'"“'9&' 5 ;]"}gl it rF?SStt%g office spostagtially 83 desqibed in Figyre 7 avhareln, W 4, beiwees m
about 1/2 1o substantially the Iength of the article. 20 16. The article of
c3aim 14 wherein the fibers of the tow are substantially parallel to the
maj or axis of the diaper and ext e&d gubgw%m' ly the length of the diaper.
17. The article of Caim 14 wherel@ 38 §"abaw'bant core conprises fluff
pul p ;and super absorbant powder. 25 18. The absorbant article of Claim 14
whi ch is ax,ds awearosywgntaining up to 3 tows of C aim 14 wherein the mjor
axis of each tow lies between [err] around the major axis of the diaper
and wherein the tows lie either just beneath the top sheet or lie
intimately mxed wth the a%s,cjrd')mn "L‘(S"r;e)pr ild gwdt nt to the back sheet.
Q0 190 Staple fibers conprising a pI"L?IWaI i lay‘of cut-2¥’bers of Aaim1. 20.
An absorbant article conprising a diaper or incontinent pad having a major
axis and a mnor axis and %Slyength i n--e,xcg_ssg of. a width conprising a top
sheet, a back shget, jgngwa sqr bags’ QNRr i SizRg I5W, | east one
absor bant | ayer Wﬁér ein saT‘awgor ézcg#p?ﬂéwég&ilﬂt f"%atlé%hbl-@m of the staple
fiber®of Claim 15 with ﬂ-fﬁsww . 21. Theskiber of Claim1 incorporated
into one or nore’né the gl J-Wi'nglaaltsaﬁﬂonngi sweat absorbi ng headband or
wri st band, a surgical sponge or a wound dressing, a sweat absorbing and

di stributigg 40 « 0N &-f04s.1 9 gy&aa;so.gan\gispg%ai%gbri c softener strip for
T

usg ig clothes dryers, a wound drain or surgical din, atowel, a

geot ext Fr.ea sgirdlof hdving &0 fkist oné! ofifRd SuiRBni bs dRcAbRS Wﬁi?nﬁe BRIRbrbH A ¥ netvben
furniture thlnﬁ:harﬁppglnﬁﬂt or, a pap snmear sanpler, a throat culture sanpler,
a bl ood-anal yzer test elenent, an ink cartridge, a household and industri al
deodorizer, a humdifier fabric, %miissawfi-iwer medi a, an orthopaedi c cast
| i'nerss or spunbonded structures. -1w’

X is 2W * 0.5W;

+4W . +5W
+5W, +5W +5W
o5 x1o is 7w oWt "12 ?.s_ MW i xu isiow —2w?
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22. 'A spirnneret having at |east one orifice substantial
Figure 3 wherein Wis between 0.064 nmand 0.12 nm

[err r
EP O 466 778 Bl * C L M  EP 0466 778181
[err] 5 [err] is [err] is [err] 10 7F’err} |!ss[[ere;]r] hl!'mi ﬂj‘[]liﬂmﬂ

and [err] is [err]. 23. A spinneret having at |east one orifice
substantially as descri bed |n Fi gure 4+\gﬂere| n Wis bgigween 0.64 nm and
0.12 mm 15 is 11W _Soi X,q is 6E‘euﬂq[err] is [err]is
[err] 20 [err] 25 [err] [errf’ 30 [err] 35 and [err]is [err] 24. A

spi nner.et hav atanl €ast,0n erfl e. b_st ,Iy s described in Figure
5 wher &i n V\? sr&get\t?vge;é %4864%%11'1 '? ané‘ erﬁé] f% 2W 0.5W [err] [err]

[err] 12 r
25 I spi BhayEs bav b bes Rl e St g%%@%""%ﬁfﬁ%ﬁé‘ i o By
Figure 6 wherein Wis between 0.064 nmand 0.12 nmm 55

[err] f[gerr] is 11W 5W [err] is 11W 5W J[err] is 24W 10W [err] is 38W
13W 21 EP O 466 778 Bl * C '*_72.1\4 BWS"';:*, [err] 5

15

+4W

Xz is 12W & AW, Xzg is BW £ 4W, Xgo is 24W 2 12W, X2 is 18W £ 6W,
. 20
&a-»‘"
+4W
Xg, is 8W o,

26 Xge is 16W £ 6W, Xgg is 24W £ 12W, Xgo is 18W * BW, Xg2 is 2W = 0.5W, 022 is 135° £ 30°,

026 is 45° 2 15°, 028 i 45° £ 15°, 030 IS 45°* £ 15°, 032 i545° £ 15°, 034 iS 45° £ 15°, 035 iS 45°
t 15°, and 033 is 45° + 15°.

29. A process for preparing a fiber that saﬁsfies tﬁe equation
35
(1-X cos 6,) < 0,

wherein
. 8, is the advancing contact angle of water measured on a flat film made from the same material as
N 40 the fiber and having the same surface treatment,
X is a shape factor of the fiber cross-section that satisfies the following equation

P
X = Y
45 : 4xr + (m-2)D
wherein
Py is the wetted perimeter of the fiber and r is the radius of the circumscribed circle circumscribing
50 the fiber cross-section and D is the minor axis dimension across the fiber cross-section,

comprising heating a fiber-forming material at or above its melting point and extruding said heated
material through a spinneret having at least one orifice capable of forming the desired fiber, and
applying an appropriate surface treatment.

55 30. Process for spontaneously transporting an aqueous fluid comprising contacting at least a synthetic fiber
according to any of claims 1 to 11 with the aqueous fluid to be transported.
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10 [err] is 11W+ 5W [err] is 7W+ 5W J[err] is I7W 7W[err] is 28W+

11w Is 24W+ 10W [err] is 17W 7W [err] is 2
[err][igr][elrf] is [err] [err] aRP0[4667T8 B [err]. 26. Imlgmut“mamHH!ﬁng
emel 1§ |

at | east- one orifice substant i aI I y as described in Figure

bet wee mp err err] 30 [err] [err]
rocess F'ﬁ'ﬂt@ sI g, ¢n glcgl f|l6 8°"Eﬂ" qu gtagmggglmq sypih |c§ger
o 46&22"”&"%03"" . g()“?% B'g?a\ﬂ’lfélr‘f'%éc’ BRI G 0. 12 nm ?‘err]

descri bed ure et el n : |
50 55 err
[Zgrr] :E?;age\qﬁlaggp@% [Bir’r*] [err] S [err] [err] 5 [err] is

[er r] |, [ Sfrirktidche FREM die %&Qhr&t%t rs}aoﬂtﬁ- WS aut B 06y Qﬁe%%ﬁ% J\iﬁrﬂ Woditbie! €2ST

one orifi Ceassub tdigidnls @Rugeescribed in Figure vvhere bet ween
0.064 mmand 0.12 nm 10 [err] [err] [err] [err] 20 [err] 25 . [err] 30
[err] [errh-2Rsef<m; 0cess for preparing a fiber that satisfies the equation
35 10

worin

8. der vorstehonde Kontaktwinkel des Wassers ist, gemessen an einer flachen Folie, hergestellt aus
dem gleichen Material wie die Faser und mit der gleichen Oberflichenbehandlung, falls tiberhaupt,
Xist ein Formfaktor des Faserquerschnitts, der der folgenden Gleichung genligt:
15

W
x = —
4r + (n=2)D
20
worin
Py der befeuchtete Umfang der Faser und r der Radius desjenigen umschriebenen Kreises ist, der
den Faserquerschnitt umschreibt, und D ist die kleinere Achsendimension {iber den Faserquerschnitt.
25 '

2. Faser nach Anspruch 1, wobei (1-X cos 8,) < -0.3 ist.

3. Faser nach Anspruch 1, wobei (1-X cos 6,) < -0.9 ist.
\_s 30 4. Fasernach Anspruch 1, worin (1-X cos 8,) < -1.2 ist.

5. Faser nach Anspruch 1, wobei 2§ zwischen 1 ,9und 5 ist.

6. Faser nach Anspruch 1, welche der folgenden Gleichung gentigt:

35
L] .4 F .
| Tia ° ng-_w/_p— + Vdpf « (1-X cos Ga) < =0.3,
‘a0

worin y_a die Oberflichenspannung des Wassers in Luft in Dyn/cm ist, p die Faserdichte in
Gramm/cm?®, und dpf der Denier-Wert der einzelnen Faser.

45 7. Faser nach Anspruch 1, wobei X von etwa 1,2 bis etwa 5 ist. .
8. Faser nach Anspruch 1 mit einem Denier-Wert der einzelnen Faser von zwischen 10 und 70.

9. Faser nach Anspruch 1, umfassend ein Material ausgew#hit aus der Gruppe bestehend aus: Einem
50 Polyester, Polypropylen, Polyethylen, sinem Celluloseester und einem Nylon.

10. Faser nach Anspruch 9, die mit einer Schicht sines hydrophilen Schmierstoffes beschichtet ist.

11. Faser nach Anspruch 1, wobei die Breite jeder Vertiefung im Faserquerschnitt bei beliebiger Tiefe der
565 Vertiefung gleich oder geringer der Breite der Vertisfung an dessen Offnung ist.

12. Absorbierender Gegenstand, umfassend zwei oder mehrere Fasern nach Anspruch 1, wobel wenigstens
ein Teil der Fasern nahe dem Zentrum des absorbierenden Gegenstands angeordnet ist und wenig-
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(1-X cos-[err]) < 0, wherein [err]q is the advancing contact angle of water
measured on a flat filmnmade fromthe sane material as ]') and
havi ng the sanme surface treatnent EP)X 486 &@8Biape f act or. 1“'“'““'“ I“u III Iﬂ“l
Cross-section that satisfies the foI I ovvi ng equation [err]* 45 V\,her'éi [ érr]

is the wetted of thef er r is the radius

ci rcunscri béﬁ’" ﬂd?f F nspits eﬁ 3'3'6’“3 des tfﬁ‘gb' 'F'l?@? GEQ‘*B%‘%""% é'?,qu’H'i‘Pt &hél"‘b | s
t he mi nor N en 0tF ‘:E:ﬁn e'ﬁ 9 F"é;rvie u{@%’b I ‘§ P?Tlsé? A

a fibe fo Aa ‘8 d
healt edrsmat (ra%b&foﬁ Q ené‘% Plng B €1é'tr\[:?'lreng %" " bs(ge%'eretg " Bf)g?ﬁ?g of
formng the des| regﬂf] ang apgr\ Yihg an appropr| ate surface treatnent.

55 30. Pregeps ufn‘f)arsseﬁﬁ’gﬂé ﬁQl%PédrﬁasBFn%QéP%ﬁrhéﬁg an aqueous fluid conprising
contacting at least a synthetic fiber according to any of claijns 1 to 11
with the ®quesdisierbidel GedeRstdd8, dnifasd&iatdileCWindel 3der InkGtinbhiehbiRlage’ it giilier Hauptéchse L
M S o 31. uRy el&rMebbriathss A biRGtAGHSS, Mie ldicdBVSIROITeiritE vaIthéLibRIROEIhE ofetd SdRicht,
conpri si Ng emetuaktschight and didd SbsotbigsahabrNRdr, Qlel WedREtoRCaR dbsdigerbridlo BahcHd UmRbiai B
1'to 11 w t hwobdidercdGieganstahd Beitbihinides Seil naéh AnsprachpiGruingst.  Pat ent anspruche 5 1.
Synt heti sche Faser, die befghigt ist, spontan Wasser auf ihrer Cberfliche
zu -t r anspth: tGegensiand wash dinspivah Bawehel fiws SpiirglkichfSGhig i ibbrudieg ggpamtdgdder §idenXTell aler
[err]) < 0, BtefevgssiGegprstands alsgelaghist tunth aliiedEaspto rriealSeil ink avesedtichel\iperatial uidet |
genmessen an Happiechse fegchroanstantl aind Hed giehs vanl ¢tya 43sbigiimmwgsentlichioe Fu idat bingaldesyi e
dNé Faser urfgoefsindserstrgtken-chen oer f | achenbehandl ung, falls Uber haupt, X
st ein For mc akt or des Faserquersc mgtste der der f ol genden gzﬁéfgﬁlﬁﬂ%m
genUgt 'i %;g'ﬁ%) WF? " r
P kb e g

a5 quer schni tt

::as o II:] EI 5 'e P 17 %Pihsgn%%tclé mlﬁ%ruléll\ ﬂ vaé ? d% aggo%?g%ng% Qgrjn au ze‘lla of&mg sgqerabsqrgierende% 3

st. 3. Faser nac Anspruch 1, wobei (1 X cos [err]) <-0.9ist. 30 4.

Faser pacie ARsdisteiterl Ged¥nbtidd fabh YanSRscnl £ Tab) eifie Winddl st Ldie Bis FAGE SQI@%ch

Anspruch 1, ngia@h 1l€dntiiit, Z4hi® Al hugtachsd | s jodehrs Seil vischASRD+ NACHe ARPRIEAS er

wel che der fVth}EfHéﬁﬁthldﬂh @R GVt geradid uhterhklb der Oberschicht oder innig vermischt mit
dem absorbierenden Kern oder benachbart zu der Unterschicht lisgen.

\J 30 19. Stapelfasern, umfassend eine Vielzahl geschnittener Fasern nach Anspruch 1.

20. Absorbierender Gegenstand umfassend sine Windel oder sine Inkontinenteneiniage mit einer Hauptach-
se und einer Nebenachse und einer Linge Ubersteigend die Breite, umfassend eine Oberschicht, eine
Unterschicht und einen absorbierenden Kern, umfassend wenigstens eine absorbierende Schicht, wobei

36 der Kern eine innige Vermischung der Stapelfaser nach Anspruch 15 mit dem Flaum-Zelistoff umfaBt.

21. Faser nach Anspruch 1, eingearbeitet in eines oder mehrere des folgenden: Ein Tampon, ein SchweiB-
absorbierendes Kopfband oder Armband, einen chirurgischer Schwamm oder eine Wundabdeckung,

. eine SchweiB-absorbierende und vertsilende Einlage fiir FuBbekleidung, einen Wischer, einen Gewebs-
N 40 weichmacherstreifen zur Verwendung in Stoffirocknern, sine Drainage flir Wunden oder flir chirurgische
Zwecke, ein Handtuch, eine Geotextilie, athletische Strimpfe, einen Jogging-Anzug, einen kosmeti-

schen Applikator, einen Applikator flir M&belpolitur, einen Kleisterschmisresammler, einen Proben-

sammiler flir den Hals, ein Blutanalysiertestelement, eine Tintenpatrone, einen Haushalts- und Industrie-

deodorisierer, ein Befeuchtungsgewebe, ein feuchtes Filtermedium, eine orthop#dische Formverstir-

45 kung, oder Spunbonded-Strukturen.

22, Spinndlise mit wenigstens einer Offnung im wesentlichen wie in Figur 3 beschrisben, wobel W
zwischen 0,064 mm und 0,12 mm ist;

50

+4W
X0 J.st 4W —1W

X ist 2W t 0.5W;
55
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40 worin’'[err] die Oberflachenspannung des Wassers in Luft in Dyn/cmist, p
die Faserdichte in G amicnB, und dpf der Denier-Wrt der einzelnen Faser.
45 7. Faser nach Anspruch 1, woBRPD 4867VéhBetwa 1, 2 bj i I Faser
nach Anspruch 1 .mt einem Denier-Wrt der einzel nen Hmmﬂmmzmm n 10
und 70. 9. Faser nach Anspruch 1, unfassend ein Mtertal¢ausgdwahlt*aus der
G uppe bestehend aus: Einem 50 Pol yester, Pol ypropyl en, Pol yet hyl en,

ei nem Cel | ul oseester und ei nem Ny obst 8. "'Egs;elx ngeh ¢indPMuch 9, die mit
ei ner Schicht ei n&gﬂhydr ophi | en SEhni er stFff'es Beschi cht@W'ist. 11. Faser
nach Amgprugstiw eiydi e; it ®5Wedgr Vertiefurgw m Faser quers ift bei
bel i eﬁ\i gg Tiefe TeW 5512 E/.ert-i-kwutrj]glgl ‘iﬁéﬁ%&dm;ﬁeﬁag’ét W Eggite der
Vertiefung an dessen O fnung ist. 12. Absorbierender CGegenstand, unfassend
zwei oder nehrere Fasern nach Anspruch 1, wobei wenigstens ein Teil der
Fasern nahe dem Zentrum des absor ki erggg?{} @&s¥enst ands angeor dnet i 7st und
weni gre 24 EP * C L M S18 *“stens2w’n Tell der Fasern jenseits
des Zentrums des absorbi erenden Gegenst.ands angeordnet !st; und wobel die
Fasern f ahézgstSPne 301;m. i€045t k45 * nds tist 80 Ne 80 warkdl ds G2 w5 H 4esi gkei t Cber
weni gstens 10 Sekunden nahe dem Zentrum des absor bi erenden Gegenstands zu
sein; urRd Seiwdiiseamnis evepigstens neinge (Afimengt imu wesdatiicherh wvsr Ini Eigue rdl besciZisben swobel 08 ei ne
oder "rehr e?dschenAO8H mmyund &2 Asisk Xicer enden Gegenstand vor han- 5 den
sind, die in Kontakt mt den Fasern sind. 13. Sell, unfassend eine Vielzahl
Fasern nach Anspruch 1. 14. Absor bi Qg_gﬁder Gegenst and, unfassend eine

W ndel oder | nkontinenteneinlage mnit1l&Wne wilaupt achse 10 und ei ner
Nebenachse und einer Lange, die die Breité Uberragt, welche unfalt: Eine
ohkere Schigh i,ng. JJn iL.cht und ei nen absorbi erenden Kern, der
wehz?'i'l'gstens)%é:isﬁg\’%a—glg'o)%2J Esglr@%%{éfSchicht unfaBt, wobei der Gegenstand
weiterhin das Sell nach Anspruch 13 unfaBt. 15. Gegenstand nach Anspruch
14, wobel das Sell gleichférmg Q)erigy_e 8esagt;g oder einen Tell der 15
Brei tg des Gegenstands ausgel egt“26t *0nd®@¥e_ggéern des Sells im
wesent | ichen parallel zu der Hauptachse des Gegenstands sind und sich von
etwa 1/2 bis imwesentlichen zu der Lange des ;> CGegenst ands
erstrecken. 16. Gegenstand nach Anspruch 14, wobei die Fasern des Seiles im
wesentlichen parallel zu der Haupfachrgely +5¥e der Wndel sind und sich
i wesent | i chen entl ang der LAnge <fr i/\i’ncﬁel-@f’strecken. 17. Cegenstand
nach Anspruch 14, wobei der absorbi erende Kern Fl aunzel | stoff und
super absor¥p & &NddSoul ver unfaft. 25 18. Absorbi erender Gegenstand nach
Anspruch 14, der eine Wndel !st, die bis zu drei Seile nach Anspruch 14
enthalt, worin die Hauptachse von jedem SeI_J_ &w schen 30 um di e Hauptachse
der Wndel liegt und worin die SKildstmamedet gerade unterhal b der
Qober schi cht oder innig verm scht t dem abso% i erenden Kern oder
benachbart zu der Unterschicht |iegen. 30 19. Stapelfasern, unfassend ei ne
Vi el zahl qﬁ,ggpqgtt,‘gegqg.ﬁasern nach Anspruch 1. 20. Absorbierender

genst and untassend ei ne Wndel oder eine |Inkontinenteneinlage mt einer
Haupt achs. spmnitizd it WSFigab &RE B%RUnE A RésBfchérR WCin Qg St Bdsaifiatbndiwebdd Vel t €,
unf assend Avsoieen GlEe4 mANUna D12 mal iBEXWik ewsBHWsht und ei nen absor bi er enden
Kern, unfassend weni gstens ei ne absorbi erende Schicht, wobei 36 der
Kern ei ne innige Verm schung der Stapelfaser nach Anspruch 13 mt dem
Fl-aums Zel | stof f unfalt. 21. ser-%ﬁﬂsﬁﬁu 1,: &l at®@Wiet in eines
oder nehrere des fol genden: EI3f 1J'arrpon, -elQW'S?FﬂﬂeilBé-H%%gor’bﬁﬁfendes
Kopf band oder Arnband, einen chirurgischer oder ei ne Windabdeckung,
el ne Schwei B- absorgi_erjandey att3fer tei | eqgh fJr FuBbekl ei dung, einen
Wscher, einen Ge : -10°’ "14 !

1
n—1
und n = Anzahl der Beine pro 180° = 2 bis 6.

25. Spinndlise mit wenigstens einer Offnung im wesentlichen wie in Figur 6 beschrieben, wobei W
56 zwischen 0,064 mm und 0,12 mm ist;

26



40 °~ weichmacherstreifen zur Verwendung in Stofftrocknern, ei Me
f Ur Winden oder fUr chirurgi sche Zwecke, ein Handtuch,—etme CGeotextilie
athl eti sche StrOmfe, einen Joggi Egm&ﬁ_&i@# BJi nen kosnet mm\‘]&“‘\or
ei nen Applikator. fO Mbel politur, einen Kleisterschm ﬁl M‘

Proben- sammier flr den Hals, ei n Bl ut anal ysi ertestel e cel he ™

Ti nt enpat rone, ei nen Haushalts- g I ndl#%dé*ei-udeodorl Si erer ein
Bef eucht ungsgewebe, ein feuchtes F heet urs-2®! ne orthopddl sche

Fornverstar- 45 kung, oder Spunbonded- Strukturen. 22. Spinndiise mt
weni gstens e I .beschri eben, wobel
Wzvmgschen %40' i‘ﬁ%ﬁag's{lz m"ng‘{ws%4 s J‘E‘)l“‘:'r]?err %'rsfawu1 * C L M
S * Jerr] [err] 10 [err] [err]
ist [err] 23. Spinnduse mt weni gstfns £l €3Wnung i mwesentlichen wie in
Fi gur 4 beschrieben, wobel W15 s20i %EEh -01W64 nmund 0, 12 nm i st;

[err] ferr] 20 [err] [err] 25 [err]

[er'r] 30 [err] [err] und [err] ist [err]. 24. Spinnduse mit wenigstens
einer Ofnung i mwesentlichen wie in Figur 5 beschrieben, vvobel W zwi schen
0,064 mmund 0,12 mmist; [err] isty ! :[gts‘[,e‘!‘ﬁ .50 und n = Anzahl der
Bei'ne pro [err] = 2 bis 6 25. Spin e mt |gstens ei ner Gbffnung im

wesent A chen wie in Figur 6 beschrieben, wobei W55 zwi schen 0, 064 mm

und 0, 12 mmssiet 1196t SW; op ish TWEEBW: 280 5118V £ TW: XqadptiZBW 2t M); Xgsgist 24W £ 10W; Xes
\_ ist 17W £ 7W; Xs3 ist 2W * 0.5W;

__ 20  .ee +30°.
\r 016 +5t45° _jgei

018 ist 45° £ 15° und 030 ist 45° = 15°,
25
26. Spinndlise mit wenigstens einer Offnung im wesentiichen “wie in Figur 7 beschrieben, wobei W
zwischen 0,064 mm und 0,12 mm ist;

U X, ist 4w "';:,
X, ist 2W % 0.5W;
* x, istew Y4¥. y istew *5¥;
6" _ 2W' 8 - ~2W’
. +5W . +5W . +5W,
| xlO ist7wW ZW' X 12 ist 9W J.W' X14 ist10W ZW’
S 40 +5W +5W
. X, ist1lW To0; X, istew “Oo;
04 ist 45° + 45°; 9g ist 30° + 30°; und gs ist 45° £ 45°.
45
27. Spinndlse mit wenigstens einer Offnung im wesentlichen wie in Figur 8 beschrieben, wobei W
zwischen 0,064 mm und 0,12 mm ist;
. +4W
50 X, ist 4W —;.W;

X4 ist 2W = 0.5W;

55
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[eri] 15-[err] [err] 20 —

[err] 16 [err] 25 26. SpinndUse mt wenigstens ei ner \m
wesentlichen wie in Figur 7 bes@hQ48&778 beWWZV\A s “““J 0,12
mmist; .30 err rrs] ["err]

[err] [err] [erf] [err] 45 27. Spinnduse mt weni gstens ei ner 6ffnung I m
wesentlichen wie in Figur 8 beschrieben, wobei Wzw schen 0,064 mmund 0, 12

mm st 50 +4W e H, * C L
1 s w 6
M S * [err] 5 [eﬁ]lis[eﬁﬂ %QE'lnndlE?é"mt weni gst ens
ei nerg O fnung i mwesentlich g W e in g beschrl eben yeRei Wzw schen
0,064 nm und 0, 12X LSt 7W15ousWKEgr F-Ft : merﬁ [e3wF [err] 35
[err] [err] 40 : Verfahren zur Herstel 5 el ner Faser, die der
f ol genden QG ei chung gepagtywul &BH]. yobei; gfgw + [err] der vor st ehende
Kont akt wi nkel des Wasers i"st"' yérre§~§en auf e2¥dr flachen Folie, die aus
dem 1o .
i 62 ist 30° £ 30°; 04 ist 45° £ 45°; g5 ist 30° £ 30°; und 6 Ist 45° £ 45°.
28. Spinndlise mit wenigstens einer Offnung im wesentlichen wis in Figur 6B beschrieben, wobei W
zwischen 0,064 mm und 0,12 mm ist,
15
N X,, ist 8W .o,
. 20
- 3 +4w
Xy 1SUEV _on
25 Xrg ist 12W £ 4W, Xyg ist BW £ 4W, Xgo ist 24W t 12W, Xg2 ist 18W + 6W,
+4W
Xg, istsw o,
p. 30

Xgs ist 16W £ BW, Xgp ist 24W £ 12W, Xao ist 1BW = BW, Xg2 ist 2W + 0.5W, 622 ist 135° = 30°,

054 J.st90 ' + 409

35
026 ist 45° * 15°, 025 ist 45° £ 15°, 03¢ ist 45° £ 15°, 632 |st 45° £ 15°, 034 ist 45° = 15°, 035 ist
45° x 15°, und @3g ist 45° £ 15°,

\, <40 29. Verfahren zur Herstellung einer Faser, die der folgenden Gleichung genlgt:
(1-X cos 8,) < 0,

wobei
45 8. der vorstehende Kontaktwinkel des Wassers ist, gemessen auf einer flachen Folie, die aus dem
gleichen Material wie die Faser hergestselit wurde und welche die gleiche Oberflichenbsehandlung hat,
X ist ein Formfaktor flir den Faserquerschnitt, der der folgenden Gleichung genligt:

50 P

- W
X=%r+ (7—2)D

65 wobei
Py ist der befeuchtete Umfang der Faser und r ist der Radius des Kreises, der den Faserquer-
schnitt umschreibt und D ist die Nebenachsendiménsion tiber dem Faserquerschnitt,
umfassend das Erwirmen sines Faser-bildenden Materials bei oder oberhalb dessen Schmelzpunkt
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gl ei chen Material w e die Faser hergestellt wurde umTe gl ei che
Qoer f | achenbehandl ung hat, X ist ein Fornfaktor fUr n“tt
der der fol genden d ei chung genUgEP 0486 778 B1 !‘W i\‘“\f m

[err]” [err] [err] 55 wobei P, !st der befeuchte ang Mers Faser
und r 1st der Radi us des Kreises, der den Faser uer-_ schnitt umsghrer bt und

Dist die NIBLRSRFCRAdPHE Materais, o Psecrhih werigstep
ot ool B! e il tfe%gswebr? B S et eSS LSS

Schrrelzpunkﬂ C L * und Extrudi eren des erwarnten

M
'Vate“%'Sodeareﬁuaﬁ MO Y56 o RS SRR Gl ufieloBh e HicEnbeE ARk Ot
ist, di%e geyh %%Qteﬁ s@ﬁiﬁsﬂs&uﬂ E'ECQ e Kl utossthd aee&ﬁpﬁgﬁoﬂ.e?en.

Qoer f | achenly ahren zum'spontanen Transport von
waBrigen Fl Ussi gker ten umc assend das i n- Kont akt - bri ngen weni gstens ei ner

synt het i Sg)&rdnRn&im @E&r‘ﬂan&i ﬂ@ﬂﬁ&?émsﬁ@ﬁ&%h&m FlusBgiit, bhntd¥bdnd @be iR-Kortakt-bringen

transpey ti efwahigstéhe BinvodghthéliSthed FastiShagh Bihdm detlAnspriithé albisen niiLidined RO fidnspbatiaren-

Transport eigaeslkonbiisenan Flussighan Fl Ussi gkeit, unfassend das i n-Kontakt-bringen

10 weni gstens ei ner synthetischen Faser nach ei nem der Ansprache 1 bis

11 mt eiRevendicationsinsporti eren- den al'’kohol i schen Fl Ussi gkeit.

Revendi cations 16 1. Fibre synth~tique qui est capable de transporter

s pont arG e ntFibre eyathétigue gui ostrobeable ded@moﬂtqaqmtah@“qnh'&m & s§ pysiage, dane jlagpelip fadite
'equation [fieresptisiéquation jans | aquelle 0, est |'angle de contact rentrant

o\e/I'eau mesure sur un filmplat de la mnme matiere que la fibre et ayant

| e cas 6chedhf?f=kafre traitement de surface X-est un facteur de forne de

| a sectlon dr0|te de la fibre qui satlsfalt 6quation sui vant e: 25 [err]

30 20 a S e t

r a\yen du C er PTy ?H ﬁ?}%g?o:\e a:‘t erﬁé gi au mes Ceurtuér fJ Qltade]g:) %meee tré% ue la
petit axe de i r .endr catl on
1, dans | aquell e ?ﬁ cos %e ! ‘ﬁlalﬁber&e:lﬁ%g %n%*]lgﬂrdes@'e'% cation 1,
dans | gquelle (1-X cos ea) <- ,9. 4. Fibre selon |la revendrcatron 1, dans
| aquel le (1-X cos Ga) < -1, 2. 40 6. XF' brPwgel gn | a revendication 1, dans
| aguel l e | e rapport 2r/D est conpri s“éndrde(mt2Det 5. 6. Fibre selon la
revendi cation 1, qui satisfait |'equation: YLA *P -/i; * * (1-X
cos (a) -0,3, dans laquelle 50 YLA est |la tension superficielle de
|_gau dans |damlaqualle dynes/cm p est |la densit6 de la fibre en g/cnB et dpf
eSt | e deni er Bleest i phiithdte dedafibreemouiiiée BY rimsidle saybrogn dercler airganaetit & dat ection droiteidn s
| aquel | e X dalbreeiinst g petiexecdedngsctiapdrotte de latfibrenyi ron 5.

2. Fibre selon la revendication 1, dans laquelle (1-X cos 8,) < -0,3.
35 .
3. Fibre selon la revendication 1, dans laquelle (1-X cos 8,) < -0,9.

4. Fibre selon la revendication 1, dans laquelle (1-X cos 8,) < -1,2.
\,« 40 5. Fibre selon la revendication 1, dans laquelle le rapport 2r/D est compris entre 1,5 et 5.
6. Fibre selon la revendication 1, qui satisfait ['équation :

45 104
LA 12“—\11-‘?— -¥dpf - (1-X cos 8,) < -0,3,

dans laquelle

50 ~1a ©st la tension superficielle de I'eau dans I'air en dynes/cm,
p est la densité de la fibre en g/cm?® et
dpf est le denier de la fibre isolée.

7. Fibre selon la revendication 1, dans laquelle X est compris entre environ 1,2 et environ 5.

§5
8. Fibre selon la revendication 1, ayant un denier de fibre isolée compris entre 10 et 70.
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55 & Fibre selon |la revendication 1, ayant un deni er er de fi bre |sol ee

conpris entre 10 et 70. 29 EP O 466 778 Bl * mln
Fibre solon | a revendication 1, ER®466 72881 d' une mat .|“||“|H“M““ﬁu un
pol yester, |e polypropylene, le poly6thylbne un ester” d& cbl Il ose "et un

Nyl on. 10. Fibre sol on Ia revend| ,cation sur | aque ee_une
couche & U ﬁ‘ﬂ‘g_l il feé{?ﬂd'c ﬁ?"'f“@e d °1'flat'e’P|°B‘?'sé° RAEM SR p?'aesf'eé\feﬁ?g'gc?ﬁ’ﬂ#(?hb 1,

dans IaqueFP°|'yé"hY i ‘é(‘rif?&? SHWMR nure dans 1a section dr0| te de la
fibre a ort ueIJ ofonde ral e inferieure
alal arg '%J'ir’TB "Ie'% °"d'ﬁ§t'|pggas w4l f(!j?ue\‘?’ea? qugeaunf%burlﬁéz&" Bl%"f'g'? gg’r bant
CO”PFe” ol RlohRdaBt S dbisRighsie 3£ lafBur i@ chéaue ithyfetdahor Jm. RthofPbd¥s UNe
part o Qb b dof §§a||§943¥on£h.t @—aeram?? e il e @b 84 B rARTOR bent
et au rml mf-e,t,m@. I'e des manos dites fibres sont 6l oign6es du centre

dudi t artlcle absorbant ; et dans lequel lesdites fibres sont capables

d" Qrg qB &BM asbrba¥ REmptBnaht dbukl Bu PRILIEUAX fItRESéRATa AlenBiDAtIOS 1,14k Boify @ datlie
centre dudidsdi@s fibred sonbdiGéssp3tdu;cettie dlainartidioapsabant bt au rmoirdamns phrédltds rséntescl e
absor bant i modsl sort rdidighéadudali tenas tdudil artiad) slasotbentt; alrdageulediel lssditeplfiies sonts

pi eges (qui capabitds dBtre GO bt awu @c fllids ahubespehdapt @smoinsSI0 sCurbs du chotrd dydi reiale s
conpr enant abpéroant petdansdemelfili yor dews lodit @rticld abserbantlaididu geritre qudit article abgarhaptyneu
absorbent peirvispidger qubspnianecontan evee lesditegifsessouche pour incontinent ayant un

grand axe et un 20 petit axe et une |ongueur superieure a |la |argeur,
dui comIBefRPla dedilaments coreprenapiPlupia? dos iiee ser'@ﬂ? fevendig@iPR & e et un noyau
absorbent conprenant au noins une couche absorbante dans ueI e
article 16-0%?'%?1?”@?[“ Gﬂﬂsﬁé"tle@ “E%‘I’“éhes%i W PUEh? B Af\
e\ber?"l a r%ﬂ?bi“fﬂ’l ?faﬂ“? AT sypatiaure 3 (7, faeyro aifl corey '?d "" “:'e ,iurﬁ ullle
suTt out OﬁP I‘% Iug gu a SO sr;t'o(:‘o:';\p:gvré dﬁ:u moin unF c%tf,c -] a Id res g‘ﬁ cabI e

sont prati FPgﬁFn

Pa‘?‘f PEEON gran axe de |’ artlcle et s' dtendent sur

p
envi ron %aAJJBAE [ 5n§ BH‘W%% |$ ol 1§ @54 6st @616 lunifFrbdnfehtsur & ou%ﬁlé 8 R

sel on,l a'rgyeh Cﬁ Jﬂ , fi & é@qg% ﬁrﬁﬁuén‘»dﬁf %CIIQIHS Gé\lg}aﬁd S le I'article et
prati queﬁeé‘&mrﬁ@ﬁt% VifeR |a8rhbnﬁra%?51.qaéﬁfén g ohguoGePaeaet s’ et endent sur
pratiquenment ia longueur de |"article. 30 17. Article selon la

revendi Gg! ph@8le 3dton 18 Asndlcaridh 8k, damibdueney MiresaiosabI& st pratimennpbraitles pedrandde

pel UChes elxeltBe q0tH lobs'@eHagt slrpatigRRbA la hihueudds 'alide. absor bant sol on | a
revengi cation 14, qui est une couche contenant jusqu' & 3 cables solon [a 35
r évendi ciat Aitle delon ial avendicatipn a#, dass lggualietitaypucbsatianicpampreatine péigtde ppluchag et &
envi ron 30ne phedrpsupbrabsorbditeut re du grand axe de | a couche et dans | equel

| es cabl es sont situds juste sous |a couche sup6r|eure ou!sont i nti mement
mel ang6st8adueicle |absorb99taqgloaﬂfs@rqyémﬂom4 <hest yen squphe ‘?ﬂ’é‘e'l‘ Y Jf g'a'r B 19
Fi bre® coufssesicationicipanioos! ipsorans 2© fde‘P%’ge§ ik ?F" °%‘1°“ H?’b :rt :t
coupbes. 4@ady dpgapdExe 4 da, e 'Pﬂe'c‘é'ﬂ‘ jlequallps & Tn p Hsfﬁsh of o1¥ie]
pour i nconBYPAEAYEe: aHySoRt Intiemgpt melpngds avas, °fﬂ¥a‘b%b[s?' an “s°" Voﬁﬂse ongueu

ng SI‘I eu{& F@ﬁ)s %Jy%j grlflmérbnagto q:{)s{egrg?grgs St IJ rgwn&|La%or§PQonl§§ur €, une feu' e

%,ﬁle nant au nol nNs une couche absorbante,
ell-\rtnl:l@@ﬁéorb@ﬂyc@ﬁkls?aqm &B‘iodéﬂe B8 LR B6chb Phir MR ofliRsnt bat @SgraalRe8sunsol on
l a.revend gah LMkt b BGESUr YRR £1a (Rgdle bokgidhant uldfedille subéridiind, une fediNe tdsale
revendi cat bOQn hojdd Cas61B4n® RofigBfantBu Mibing| bhe | UEHS &bSsrbants! idase bqwllilednfogau Une
serviette p&hdrediuAl iBlandd IntiARNIE Mlesdd6EEH SN 14 Bvebdieatibn [S0avec brna piieide peluchbs s
poigngts, une 4ponge chirurgicale ou un pansement, une senelle interieure
absor bendt. efbrelishh i baventicaton 1Seiordeadans o owl plesisussdesiarntictes suivrols, : une serviette
périodique, un bandeau absorbant la sueur pour la téte ou les poignets, une éponge chirurgicale ou un
pansement, une semselle mteneure absorbant et distribuant la susur pour chaussures, un torchon, une
bande d'assouplissement pour étoffes & utiliser dans les séchoirs, un drain pour plaie ou drain
50 chirurgical, une serviette de toilstte, un géotextile, des soquettes pour athiéte, un costume de jogging,
un applicateur de cosmétique, un applicateur d'agent polissant de meubles, un porte-6chantillon de
frottis, un porte-échantillon de culture pharyngée, un élément-test pour analyseur de sang, une
cartouche 2 encre, un désodorisant domestique ou industriel, un tissu humidificateur, un milieu filtrant
humecté, un plétre orthopédique ou des structures non tissées.
55
22, Filidre ayant au moins un orifice essentiellement comme décrit dans la figure 3, dans laquelie W est
compris entre 0,064 et 0,12 mm ;
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bande d' assouplissenment pour 6toffes A utiliser dans |les chths_,—,ﬂ_dLal n
pour plaie ou drain 50 chirurgical, une serviette de toilette, un
gdotextil e, des soquettes pour atEPlOt@ﬁ?El&Bctostune de | l“\
appl i cat.eur de cosnbti que, un applicateur d' agent poli W\M‘“@M‘\L un
porte-4chantillon de frottis, un porte-6chantillon de culteretpharyngée, un
6l 6ment -t est pour anal yseur de sang, une cq_w@uche A encre, un desodori sant
domestique ou industriel, un tissu I‘FﬁﬁFleLqW éur, un mlieu filtrant

hunmect 6, un platre orthop6di que ou des structures non tiss6es. 55 22.
F|I|ere ayagt ap. mins un orifice essentiellement comme decrit dans |a
$he P abefe

figure®3, d W est corrpris entre 0,064 et 0,12 mm 30 * C

L M S * Jerr] 5 X4 0,5W 10 [err] 15 [err] 20 [err] 23

Filibre ayant .au noins un or| |ce sagpti el Lenept. #swme d~crit dans |a

figure 4, dans |aquelle West i-gvent r e 8,084 W0, 12 nm 25 [err] 30

[err] Jerr] 35 [err] 40 [err] 45 [err] 24. Filiere ayant au noins un

ori.-fice essentiellenent comre decrit dans la figure 5, dans |aquelle West

corrpris entre 0,064 et 0 12 m X34 = 2W 0,5W 50 Id%err] 31
P O 466 778 ré)mwdts%r

a 6. 25. Fllltl?}’éoayant" ﬁ% un Ol |cex%ssent|e? enent comre

dans | & figure 6, dans Iaquelle West conpris entre 0,064 et 0,12 mm 5

[err] 10 [err]

./

X18=6W 30
20

o 9 = 30° £80° ;04 = 45°  45° : g5 = 30° £ 30° ; et g = 45° £ 45°.

23. Filidre ayant au moins un orifice essentiellement comme décrit dans la figure 4, dans laquelle W est
compris entre 0,064 et 0,12 mm ;
26

+5W .
X20=17TW 5w
s 30 Xoz = AW £ W ; )Xoy = 4W £ 2W
+8W |
X26 = 60w__4w ’
35
+SW |
X28=1TW 5w
S’ 40 Xao = 2W = 0.5W ;
) +10W .
X32=2W _sw
45 et @10 = 45° £ 15°.

24. Filitre ayant au moins un orifice essentiellement comme décrit dans la figure 5, dans laquelle W est
compris entre 0,064 et 0,12 mm ; Xas = 2W * 0,5W ;

60

+20W | +20W . o +15° .
X36 = 58W “lows X3g = 24W “ew ; 012 =20 100

85 - 180°-20
O14= o7 s
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15 Terr] 15 20 [err] [err] 25 26.
Filibre ayant au noins un orifice essentiellement comme décrit dans Ia

figure 7, dans laquelle West cdEhPiaee @Bt 0, 064: eﬂlml m"""”mn Im

[err] 35
[err] [err% rr 45 27. Fiibre g)éant au noins:un*orqfiwcen s
essenti el | r‘?enf‘ b’ﬂl?ﬂ?si‘{ar Wins 8% i gure 8, dans | aquel | e W est corrpri S

[ERR) F@?f Lppi ”;E”q ot o8 e et e e P

come, décr Hsan re"b’B dans Iaquel |l e West conpris entre 0,064 et
0,12 mm [err] [err] 20 [err] [err] 25 [err] [err] 30 [err] 29.
Procede pour | a preparation d' une %2 ur4W§at|sfa|t | " equation: [err] 35
dans laquelle [err] est |I'angle de ntact-2¥dAtrant de |'eau nesure sur un
filmplat de la mene matiere que la fibre et ayant |le cas 6cheant e m-ne
traitgment xde= $tWk8A8.Xus = 1TW £ 5W ; Xeg = 24W £ 10W ; Xso = 38W £ 13W;

3W : +6W
X52=3W th ; Xs54=6W W ¢

15

_ Xss = 1TW 2 5W ; Xsg = TW £ 5W ; Xgo = 1T7W £ 7W ; Xs2 = 28W £ 11W ; Xss = 24W & 10W ;
W Xeg = 1T7TW27W ; Xss = 2W £ 0,5 W ;

- +30° .
— b16= 4" g5

01z = 45° £ 15° et 620 = 45° £ 15°.

25 26. Filidre ayant au moins un orifice essentiellement comme décrit dans la figure 7, dans laquelle W est
compris entre 0,064 st 0,12 mm ;

_ +H4W .
X =2W05W;
36 S ; X6-=5w+g¥:x8=6w:g§§v/;
' SW
X10=TW W, Xi2=9WIW, Xp=10Ww3V; Xjg=11w 3N,
S’ 40 X18=6W+g‘“vl,

02 = 30° £30° ;04 = 45° £45° ;0 = 30° £30° ;et0s = 45° £ 45°.

4 27. Filidre ayant au moins un orifice essentiellement comme décrit dans la figure 8, dans laquelle W est
compris entre 0,064 et 0,12 mm ;

+HW
X9 = 4W ;
50 2=V _w

Xe = 2W £ 05W;

55
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X est un facteur de forne de la section droite de la- flbre ﬂw satisfait

| " equati on suivante: 40 [err] 45 dans | aquelle P, ﬂ“llu u&m”uwl H)Hllde
la fibre nouillee et r est |e rayd@P aldé&cE8BE Circonsc

droite de la fibre et Dest le petit axe de |la section drofte de la fibre,
conprenant | e chauffage d' une matiere formnt des fi bres A son poi nt de

fusion ou au-dessus et |'extrusion de ladite ngtih yﬁ%e.éwtf ers une
filiere ayant au m)i ns un orlflce capable de for r a 11 brevdesir6e

et |'applicatig H#5WAI, t ﬁﬁw : 9& éwdﬁswour
transporter spoman medW ain adweux %Uonﬁ@g;ﬁw'la 62 <DNtract
d'au noi ns une_fibre gwafh~ thue selon |'une quel conque des revendi cations
1 a 11 avec Iexlsﬁi%_gwéux a transporter. 55 31. Procede pour transporter
spont an6énent un flui de al coolique, conprenant |la mse en contact d'au noins
une fibre sypthg. oL .96l=04- I+4gneosqu%cor},gueetq§g fs8\vuepdi cations 1 a 11 avec
| e flui,gle al coolique d transporter.

28. Filiere ayant au moins un orifice essentlellement comme décrit dans la figure 6B, dans laquelle W est

compris entre 0,064 et 0,12 mm ;

+HW w
15 X772 =8W oW’ X74 =8W 3“’ ;
S
Xpe = 12W 2 4W ; X7 = BW 2 4W ; Xg0 = 24W £ 12W ; Xg2 = 18W £ 6W ;
. 20 AW
Nt Xg4 = 8W oW
Xgg = 16W £ 6W ; Xgg = 24W £ 12W ; Xgg = 18W £ BW ; Xo2 = 2W £ 0,5W ; 022 = 135° £ 130° ;
25
- +45°
024=90"% 3005
026 = 45° £ 15° ; 028 = 45° £ 15° ; G30 = 45° £15° ;032 = 45° £ 15° ; 034 = 45° 2 15° ; 03
\_ 30 = 45° £ 15° ;et 93z = 45° = 15°,
29. Procédé pour la préparation d'une fibre qui satisfait I'équation :
(1-X cos 8,) < 0,
35
dans laquelle
8, est I'angle de contact rentrant de I'sau mesuré sur un film plat de la m&me matidre que la fibre
ot ayant le cas échéant le méme traitement de surface,
X est un facteur de forme de la section droite de la fibre qui satisfait I'équation suivante :

X = __gﬁ'-—
~dr + (x-2)D

45 dans laquelle
P,, st le périmétre de la fibre mouillée et r est le rayon du cercle circonscrit 4 la section droite de
la fibre et D est le petit axe de la section droite de la fibre,
comprenant le chauffage d'une matiére formant des fibres & son point de fusion ou au-dessus et
I'extrusion de ladite matiére chauffée 2 travers une filigre ayant au moins un orifice capable de former
50 la fibre désirée et I'application d'un traitement de surface approprié.

30. Procédé pour transporter spontanément un fluide aqueux, comprenant la mise en contact d'au moins
une fibre synthétique selon l'une quelconque des revendications 1 & 11 avec le fluide agqueux &
transporter.

55 _

31. Procédé pour transporter spontanément un fluide alcoolique, comprenant la mise en contact d'au moins
une fibre synthétique selon I'une quelconque des revendications 1 &4 11 avec le fluide alcoolique &
transporter.
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