;e3el\ly \R RS DWX xx 6x Ty ;_$J DESCRI PTI ON MJ STURE- ABSORBI NG RELEASI NG
SYNTHETI C FI BER AND FABRI C USING THE SAME 5 TECHNI CAL FI ELD MMMMM‘ﬁ‘mmm
invention relates to a high elongation and high stretch-reco iC
fiber suitabl-e for preparing clothing freeifromstuffiness and exeekti ent in
10 confort, nore particularly to a high elongation and high
stretch-recovery synthetic fiber SUII%%%%RH%%QO%OF a cIothlnHmummmmmmmwm’

i nner wear, a hosiery, an internedi ate a sport wear, or the |ike, vi ng
such as polyurethane type synthetic fiber excellent in noisture T

absor bi ng/r el easi ng POPEEYNE_MELORRPEAPRELELS FHRE AP F1nER
strength-retaining ratto under wet COMUT LT OTTS,” “d_TIET [T0UT01 prOQUC|ng t he
sanme and a fabric using such aiNDhé 2 PAME |t is well-known
that the wearing confort of cIothlng IS |nproved by using a synthetic fiber
inparted with a _noisture absorblng property, a water-absorbing property, a
noi sture rel eadERGNFCHEeFFELPa noi sture permeability or others so that the

di sconfort due to ZEh%W@ﬁbsbﬁtIh@v@h@hbhngeﬂatﬁbtt@abeﬁlgwh@ﬂoﬁbathbﬁg such
as i nner-wear, a h Si r%& |nt§rned|ate wear ort ar or pgrs isS worn

in direct cont&CE W€ sgef8veﬁ§nﬁ¥n§Ql rp5§§ e §°F npar t
t he cl ot hing wptbparﬁmgctd@mhﬁmg mmeepfkpmretaaﬁungsswaaﬁ entebflehbhein

cl ot hing; 30 by Lyng Lt reb ol hi, en . m
St ut 11 nesd and okt netel gt doudar vy n8" B 18R 8808 BHCRIERT,
Attenpts for |ﬁﬁéﬁtphgr§¢wwﬁ@w|@yhmbetscWﬁnhea ﬁunsabde abgdrﬁDNQaproperty,
a vat er - absor bingeRiaBeELEn 33 annghagyr@eagleQSthle&gpeg a noi sture
permeabi lity or. others have been often relatéd ﬁ e and ol yest er
type syntheticiftBérgdipse éx8RAIE, WsapaneSetbRakiiked having pyeBnas

Publ i cati on (Kpr&ukeNﬁanQOtééé dyﬁ%h@%@& alﬁeﬁpeﬁbbiléﬁtn1ﬁ0ﬁ895€dr@f a
hi gh nle ure a so%Bent nnlstgre absor bent %kber

Japanese txani A&G° ﬁPg{§e&68§Fn€K8ﬁ8?ﬁfg$ubWFEa PEHRRGS 8B- %8 éngSan
Japanese UnexaatmedgEhbeataEubhgcabtmo (Kdkai jelocofB215885, dasmbobed knit

and woven fabri I : % e i r n se
hexan ned pat SaF BbPRoiE, ERBLERED) SRE°Y 230895, bRakE, BugheqPRREE"
4361617, No. 9-41204, No. 9-41221 and ot hers, synthetlc 10 fiber fabrics
|nproved in nogatHEROBRBORRING property are di scl osed which use a

sheat h-core type congoslte fiber obtajned by a conposite spinning wherein a
hi gh moi<t ure” absor b&ntSr W& A~ Fgoapsﬁaeedtae WeapiBRIaF8RART HNPEN i s
arranged a nonelothhﬁgfmal$mprevabsaybe§inge5|syntnethe £5baboyﬁp@ft@ﬁ art,
there is a dis%L uremln h a tatio_of tg hi gh gnis g gbsorbent
core encircled 6y t fie Péﬁlﬁﬁls? P& gbggrBﬁﬂ?eg Eat A PBFGESFRPOTBETR becomes
hi gher, the coptopesty,i 8 mavEktvnewreheaaing phepenbyst anedistudged to
expand the sheaébme§8§1§bg s&as%ﬁezg é&etﬂsee£ﬁéeglgaoﬁ?sr£ 865 ﬁa destroy
and damage the fiber struCtur resul eterioration o hysi ca
propert i sucﬁwﬁétalﬁeEHSnFéthéPGehﬁt%lﬁhéﬁt?ﬁe Whﬁérclgtghbﬂeéﬁﬁﬂ 2% a

wet treat ment suﬁaraﬁeéye!aghgélesywoiﬁtbymédmeeéeweafn 5 srebﬁénga@anese
Unexam ned 25 g%ﬁnt Publ i cation

desi gn of a sh8atfif2ot?d Y§pR &8nﬁé§$¥€l%?%Q?C?;£é€g218§eﬁ ﬂﬁ%rﬁ?h épmaﬁ

pol yam de i nheskhn|yiboist ppesabierbenimparsonkeeclenhing wseh as a core
and a fiber cr = i r t i Ld

skin surface 38§§%§58 ggfcarggﬁFg&afggéé?? Qﬂé ?3§&%ng§ ﬁE% ?gOE%P bed
into théonnlstbYeaBB%bibénthéérEr¥@§lﬁrhh|Whe§%bﬁl©¢Qllﬁbothéngeféése of
the noisture opfoRfsthercheLYi Bd 5VENih§ihdi BedES| GPen NOPEVRE whirds said
that there nay be the deterioratjon of nechanical strength 35 during the
dyei ng processSH&ete o 1ReCRhRLIARECof core resin. For the above reasons, it
is apparent that thEtS@ﬁ@tB ﬁ@relmy@ftin@egyﬁtmgeiarﬁlﬂeﬁégwltn aot
applicabl e 3 { anlfgbnﬁ a hlﬁ glongatlon nb g stretch- fgcovery
synt heti c ti bePOTFCURE CRPEREP IS hrde FhEeFehe?PFer §n$aPﬁ%p%§ Xever al
hundr eds 5of @6ame5$Umeeabsbebenngsgnoperty,fatmwsshmne bexme &pdlity Sossuch
as an acrylic [ ol X o i ng
i ntroduced |nt%y£§§%r %geérggggﬁg%€%€$y a ggﬁ%gﬁigg XA& g QP
anhydri de typetYP%e$anhgb¥9vfh?¢r%}c%%ble$@mmﬁ¢ttﬁ@pa@mS%JﬁxﬁQ}@edype

fi ber, or a polyurethane fiber, each conposed of a polyner having a 10

wat er absorbent group in a mol ecul e. Mbst of hi gh el ongati on and hi gh
stretch-recovery synthetic fibers such as pol yurethane type synthetic fiber
or polyether-ester type synthetic fiber are used in the formof an elastic
fabric exhibiting a high 15 stretchability obtained by m xing the same with
pol yani de type synthetic fiber, polyester type synthetic fiber, regenerated
ceIIuI05|c fiber, cotton sil k, mool or others ThIS elastlc fabrlc i's
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The technique for inparting the high elongation and high stretch-recovery
synthetic fiber with the noi sture absorbing/rel easing property varies in
accordance with the spinning nmethods for obtaining the fiber. 15 Initially,
the preparation of a synthetic fiber by dry spinning, as in a case of

pol yuret hane-urea elastic fiber, will be described. In this case, since a

process exists r._pr r|n a_spi ope b ol,vin gl yur et hane
polymer in a pg%ﬁﬁﬁﬁﬁgg }65 6P§r‘§8?€§H5 %5 2%0 32 déﬁgngFﬁoﬁ resin
conponent i s proingposhlte @msaobmm@osedtbé sohught moketueraapkerbenet hane
type water absqy H%n%%tr%§ ﬁ8byﬁ99%kug e ?%@ﬁtt¥93e9at35d39§§§RE58
resin or the like Is preferab Tef “Abs0rpti on - red

havi ng a parti &xandinggd @$125tynﬁbﬁeés(KOROR@)c&ubélcacmbheNgucﬁOaéoﬁéﬁn
breakage éluri ngratpta%e@reyuﬁ.@&@ﬂmadpF%Qﬁ% phqu%ét@snugﬂek%shﬁut BgLNg
di ssolved in th ar sol vent or 1 nstance, starch type
resin, acrylat@lﬁﬁéé ﬁé§Fﬁ°SS§IV@ﬂﬁeﬁnésW@Neéniéérﬁ9§euﬁ&ﬂ§rtéﬁsébﬁ??on

refln O{hthe Bthw&@n@aycaapugeee Abga,. iTh Papaaggbbbﬁekamhﬁaarb?ee?tth
pol yur et hane- urea _pol yne er a ion by re ng part o e
conponent s of ?H31F8F¥é nmﬂgﬁnﬁmgoﬁﬁong g R4 ¢irnfoa ﬁlgﬁ?ééﬁergabsérblng
property. For eﬁampne Npar 9-afl2pal, yNet.r aratibplleaadgbyheksysegnahediol 35

may be rgpl ace I o] t hane_t yoL etic
fiber |nfﬁh|chqa%% %%Egg ?H§5%§¥§ts oﬁ geP%S gkéSH lngoBF8§§§EYb5 dry
spinning - 415ﬂépﬁ@d wblchpaseed ﬁheathheonalSypeecamposbtﬁgfn995a5|ng
property in th eg h a,e i

Pol yur et hane { goo and palyet horPastoe Copanengy aUREri - p, bors BBIaracd by
an ordinary nePBS§5PﬁﬁFn§eﬁéﬂhéa d@ﬁepéeﬁsaﬁoalFﬁrﬁaereﬁnﬁnwmasbrls

absorption resihirgahgeBeabhsndedrolowahh s@lger RbEOPHEAEPLBSIHS R BRe
gr af t pol rized unless the adv rseléélnfluen e the Eroductlon process. 10

Favor abl & exanfP&¥CoPrtRE 6 bt nERETEYpE RafdPCiBEBFBL BNtRBEY nifid Dbe

bl ended are reshmsoobfathedhbghtmelseacélabsofbéhe toréophogredsgobpds (a)
and (b) or (a), hi.gh t nt ai ni ng % 15
netght o moretHF SMyEPESFARE aPRerBEnS s MERAN RO SEs E8R  ReRi N oner dheY
nmol ecul ar wei ght.ghara thﬁgEOfeoneE@OOlsoS@Q@DGnawdthowaaﬁnSWBehyIene oxi de
units of at |eﬁ\§&s%@?f‘é9¥’o?’e&9@& t&béxﬁéﬂan’cﬁed’shéQEHan@fiQreﬁ de2Qcks) | ow

nmol ecul ar - wei ght di ol havi ng unber aver age .nol ecul ar_ wei ght 1n a range
from 50 4% 20025F HPPﬁﬁEFFSnéP Eﬂ?nglbﬁﬁlF@ faetEeyt andededpeevhber

absor ption resfmbebtatﬁedtbyerheegeaeingnlﬁfth@)d@ﬂdribiatsoﬁxaﬁlIent in 25
wat er absorptiQ gatgg sonet#nes an ﬁ nmount of water g Igble E@h onent may
sonewhat |ncre35¥ 5Fed REPRELTATRI B4EF ngSr At BerRgNHER BT B iel (o)

functions as atbhafmbexteadembjecteé toabl wet otfeatmenphysciads cdpsshg nki ng

to disturb the, “@E' anc% %ew&Q£§£ a?§°£ﬂ%'98 9 &%ﬁéﬂes&bﬁﬁgﬁém%ﬁﬁa

t aki ng account of a etween fhe restrictlon
wat er - s@=ubl e Béﬁﬁ@heﬂﬂbihcﬁﬁbomeéKﬂkéhM Yae Pof 5204 cardslie bi Syttt kasd ng

ability, the bgetiggsbh hSSHQQtMSéBBebt%gécébﬁﬁéé1@@1ﬂﬁb@§ {§)d1§@E?§&§Fnd
OW nol ecul ar

best is one u5|gg none_of %$ %% ﬁi i s one nﬁ

wei ght di ol . htifBef B8t % |Je%’ﬁn?’é‘?n Ygﬂ?l%'f“’f%ea%ﬁ%’E BhE B9 TRt er
absorption resertestfisehyeddpsisd abbee bgndhanfibegr acrodsrsectidd isati o of
reacti on betwe u | ec i's
preferably 7, Oggngglﬁ%§gara$9 éﬁ %Qgggtgp &gyﬁ%%gfrgm ?l%%%%rgg%%%%nent
is elutéd fronta ayhehei¢ cdye bee @c@@?ﬁlh@ryoa¢hé0®r@@®nth¢mveﬁt|on 5

during the dyeasgopsege§§t$Ot&@nﬁ@faeﬁis ébgaﬁbéﬁ%fbéEetP@sﬂaléﬁfn@d
ol i gomer worsens the color fastness to rubbi in awet condition. On the

ot her hand, fa?ﬁ%lﬁﬁﬂ%bﬁgaEQﬁa@%l%%ﬁ%c%faPhQWNQREt%ﬁﬁxR%% aHOB®, t he
resin becones fLothengt E@esveh | thDs | QUeL ﬁbeh@@@&érﬁbﬁ@rﬂéIgﬁuaﬁkmﬁﬁI0 To
uniformy bIendhthe water a sor tion, resipn in % ?éﬁégure hane t €%
synthetic fibef"GECoPAY et e?ﬁ%%ﬁﬁﬁt+ﬂ%é% i e hott {%n% ferably
adopt ed 3®her ei dut hegrelse ndyemndg ssodeess | duantantite dwekl jxod aof smmnt such
as di net hyl ace e t th if the
resin is not £€Q%?e |n? @#%:é%é&b £§%5§H€olgénf lékgéfgﬂ%étg verlzed to
particles of 5sheatbrcorestyprl fiker Lﬁﬂilfléﬂwlye dﬁl%%?eg‘rsew iR apelisahIretic
fiber. Mre specifically, polyal kylene glycol in a high 20 nol ecul ar - wei ght
diol may contain less than 30% by wei ght of, for exanple, 1,

2- propyl eneoxi de unit, 2, 2dinethyl propyl eneoxi de unit, tetramethyl eneoxide
unit in a diol nolecular chain. However, polyethylene glycol conposed
solely of ethyleneoxide units is nost 25 preferable. The nunber-average

nol ecul ar wei ght of high nol ecul ar-weight diol is preferably in a range
fron12 000 to 30 000 nore preferably fron15 000 to 20 000 G ycol such as

o . o, o o,



25 preferably in a range from30 to 300 in the direction necessitating the
stretchability, while that of the woven fabric is preferably in a range
from5 to 100 in the direction necessitating the stretchability or in two
directions orthogonal to each other. 30 Iheg fabric using the synthetic
fiber according to the present invention is suitably used for inner mear
sportswear and .i.n which. the inner wear .i nd hi
shorts, a glrngraWS éf868§ Fub}gp Bgﬁgéﬁgaﬁngn Faﬁ §§%gf§ 5§é§Vé
Ieotards; and sgethegiwediibad’b hnctheh sheckiloggatsookefanbet figbes;isvhi ch
are used for t se_of n in addition to shielding a
skin fron1oute?ga?%258 Es se98%§§ ﬁthQSEE”B?Z% shapi ng the body form and
preventing the bodyMbnenuvebBQSDngenA SybeheSnZeféberﬁehsynth@@mckm¢%@r
accordingsto tEG Hrseeak bB¥§TEb0@ BEchﬁpQE%£8”§£L¥rS@L€HtEdsaﬂt5t
accordance with fabric used ener al In_a range ¥ron13
deniers (3.3 dFé%?Oﬁﬁliesereéﬁlé?§n€1200r996§? FBFOeﬂaﬁBFéac?n ?%%rme%r
the fiber 5|zep6myabeyuata E?ﬁ@efibéﬁ13adﬁaléi§ &48h dﬂieé)typelaﬁbaenlers
(110 dtex); in_inner é T] 10 deg grs (11 dtex % 10? deni ers
(1200 dtex); aR@i¥Nigy %ﬁB Pl F¥YBfm 14 8Eni 8Fs? é 13 Ex}y?% tePf ers
(1200 dtex). Aaygbmyﬂnytbaneffabgrfoeathncbmﬂoegdaobaaepyaymerahcmymgem
yarn in %&ICh a_non covered., w an elastic yarn, a tw sted

yarn of non- 8F5§F.e£§8Fhesﬁdgﬁﬁu8|éEtPc a?ﬁETﬁS a core yarn obtained

t hrough a spi nni ng Mpetess$, haghaeipegatype endpb$ghesyaehCBﬁdeaovery

fal se-tw sted t i ber o] nventi on
may be m xed m%?hgh?ggg §X?%??a gcﬁnggc gﬁggﬂgﬁé t%ﬁ@ ﬁgﬁﬁg@ﬁ% ereof, in
whi ch there isfaberiart RPLBALhATKPATST FﬁPﬁ]ﬁthBPEeCtﬁeP%Bfar¢cWS%&ah$le

the ”Hte:|g|f!Eﬁbuﬂgimnétuéﬁ|eibB@icrEQBES@”&QHlBYtQﬂQt@nh1@E0| or ranme,
regener i ber repres Vi Scose rayon o rammmon) um r
synthetﬁ5$fibeF%FEEFngniégbegg%lﬁﬁgyégt@?Xb?g éP% afa, wftpt% fyé%&%%tlc
fi ber having neypeisyntheabsofbhbrLipglyésspnntypensyntbdtycsﬁnbemuth
natural fiber o] er S, e I m xed
yarn (m xed mﬁ%%B%S%g$§8§a§¥%fgichcfé%gé? %%#g égesg?kanﬁ §€rength) a
twi sted uni on 80heusn, Thleoﬁtostne fabsict Wb statlgned be a ﬁbn@t@hihkﬁltype
air-jet texturgdoygip ”FYm??tHﬁ@gusfyCQQ¥i99§§ﬁ§OQ Qélibflétééff@@wiﬁﬁ a
filament formor a st g orm Slze of the f may be uni form or
changed33Q|theal@ﬁﬁﬁﬁﬂﬁgéleWeEPléhllxﬁﬁ RRBsECREERY oRBPLBEE sHBRRAMTC t he

fiber may be Ctheugefet&naBMQUbabtthghe@edesigﬁeaped tiYashepedel A8 simped,
hol.l ow or indefinite. I.n the inner

oct-lobal, fla haped, do e-sh

wear , 28 %Egﬁ?gsaea?ygrgfg gﬁmﬁgeb°%Yto?afp§?§eb?g eERi by in a
range from5 dbumensb@&yGaddetmetﬁaBﬁScdenlEIghtZGOnﬂaet)thwmbwnth must
single-filamen{_.s S n o de r 1.4t iers
(5.6 dt%@?’ bu%eléﬁ%%% SF?rat gdggﬂgée?%gs%%V|§h§ b%Qe& Og %#Fé% ric
structurd® A wePp khetdeabgncofa§tretwhak %ychgthgnﬁrth%eﬂFF%#ﬁna?¥¢cot

machi ne or a r@§6€ﬁinaaﬁasn@naaléaaﬁﬂﬁia @eﬂﬁetﬁﬁﬂsi£Y1snlﬁabf@&%bfb@n120
to 40/inch, in 10ﬁ¥h i gthetlc f|ger accordﬁng o0 the resenI

i nventi on may FBYRFRnFPtrAY eFo BE SPMERT T ai TRV, athPPEntS R r i ?iﬁ% 8he
fabric is prefehabl § bigh khongatiuntmne highhs thetbdle-sgoobhetyc fiber is
conceal ed “‘thé§n§H8t£8b£ S#H&ﬁ EQF&'&bébeébié '@é@%#or in
chemi cal 15 reS ance an t-re5|s ance in nmparrt § ot her
fibers & thuebsoabableoau@tectate:e rebeqaebleyaefwgbbdes|bﬁk@ﬁch t he
same is used ifot ?eu£grﬁ§fmé§by§ed in a bare state, and since the synthetic

fiber has a high frictional resistance and thus inparts, the consuner with
20 unconfortabl e febf afstrearhabieyclothhes Whichoreanbres ¢kese For

exanpl e, the k@bhtééﬁuéfUéehhﬁaﬁr56@%aﬁiﬂhOﬂefaﬁrﬁblCﬁnt@Ea§ﬁT&fEﬁbﬁadlber
is used in a back thread | de of i i

| f-tricot_structur laid.in via a
back thread gufdgto a%9p6m8+9he?°£?r ?nn%f?UCf%¥eexi@B§§fst%5 @&Rtﬁﬁ of
t he kniBsfabricahse@rBYeoabéy choahim@99upenpm§@dtbhéﬁ@oglnnarA meft kni t
fabric include ng C t] S S
shorts, glrdlegngﬁgﬁgéfuitoigtggi? tgg£m% ﬁgare %§$@& c%é?@%
ador nnent, 30 ehxeduwn@natsqrnwevenw@uternatmr@b keb@ra5%©@ya$wﬁ¥ﬁk or
conpensating for the deformati on of a body shape or preventing a flesh from
vibrating. The weft knit fabric nmay be knit by using a conventional
circular knitting machine, a hosiery knitting machine and flat knitting 35
machi ne at a usual needle density in a range fromb5 to 40/inch. The
synthetic fiber in a formof bare yarn may be knit to formknitting | oops
t oget her with anot her 29 fi ber yarn, or may be converted to a
conp05|te yarn prlor to be kn|t |nto the fabrlc For exanple the kn|t
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- 39 mnutes in the environnmental test roomair-conditioned at a room
tenperature of 20C and a relative humdity of 65~ RH, the subject transfers
to anot her environnmental test roomair-conditioned at a roomtenperature of
10C and a 5 relative humdity of 40~ RH sijrul ating a wi nter season and
wears panty hose. After sitting stationarily on a chair for 15 mnutes, the
subject returns again_to the former environnental test roomajir-conditioned

at a room t enpRPaY ¥PEIQF YR SHRILREFEF f 1RRF hFRIRE SHIHNI RIS 10 This
series of envigenepaley oML EHSotsuR 15y MHatf 0t Oforta addit ddtf aviith a
W nter season V\,herfi n the_environnental conditjon at a roomtenperature of
10C and a rel afPvel it di §3P05C 402 #Pee L RAMN %3 bt TheEsS W ect i s
stationary in fhetpessiodi angidghetdmperviunnnmm aligondintidityat a room
tenperature of _20C and a relative humdity of 65~ RH I il at when
the subj ect trahRPRPReTftR MGt B h%}éélran%f"? akey iagonsgorrfpttlhoenr eIl.aq-'chso,
according to tbfsthesfibén, stimell htwet he eulerl s Mg wdrdig ilgh aas

cl ose as possi , : j e i Mea rass

shorts (cotton‘p‘%go%é?sﬁé%g%?%\%%&s |£th %)ltf(b)!ttn@%em /poﬁeagt er 5rge'r~sfs a
semi-tight ski®® Ypebirg)erthieoineieverent mhghe sler ((GRENAESL000 @R a
winter coat (asyeefiedid UPDSI) hadnd A gh toldmddivd hndantidioses i's
measured every 30 seconds. at a point on a%}h;ﬂ%{%téiojtcm above a patella by

usi ng adensorsSt¥erchalilithngl s ISR IT § RASRASF ¢l ot hi ng,

avai | abl e from SH N Bbo¥lettaré tedrsi 14 idisSIadddnial iRy 0/8%2 ,@wad aX,or 15
30 mnutes in rzlin environnental, test, room ais-conditli onedetat a zroctf”%o
tenperature of "2HEAR RTRY a?l?%%rthrbilf‘%”o‘? B5-2 A9 I8hj%ect T ansfers
t o anot her env3yodhdertylwebgit r oot 28 $C c ovtoki 4 i ek dbyatmesl r-cxpmntrelmger at ur e of
30C and a rel ati 1dity ~ LT I 3! _

envi r onnent aﬁ%é%/\g%?%%%% yc%%%&%ﬁ{eé%% %ﬂ%égt% ar,lli}i’/lc%lne? afétchr?z;'} r for
10 m nutlSs, t heoky®} raving subjwehelaveraeadiadeC e kiRE Bt 4 &ni hr for
15 - 40 mnpigse £fder2 V0 Ehed hes sodn exd 4 rpdisineds idlerdld .t her
environmental test rpomair-condjtioned gt a room.tenperature of 26C and a
relative huni d}f‘cf?/mfﬁql%iww §510 M9y i St P 'crag'fltﬂn’15

m nutes. This skéresid afdegont ipnimntial ondith i kricwra wetrand athsorbemta

daily life in a sunper, seas wher ei n e, envir.o cqndi fi at a room

tenperature ofp%gﬁl%en?aaner eflgf?{/el LPI’T?%LIhtJyn 0 é%%ﬁ%tﬂsenﬁg} rguqeg'{]i on when

t he subpéct i sswalkémg Dutcmokd drel sdved erhat enrfsihert heoridia itde atat®m oom 10

t enperature of H@,nﬂ: i é‘g{f@ |t 3 ' ' atipn when

t he subj ect tr%%%%_ S ﬁt%ﬂaﬁg a%/)r?%oo elgé hzloouds?ie @ﬁf@?ﬂiaﬁ ?nge;d t here.

Al so, accordi nfnferioy sin aatysiGRrLiRHARRKY &Rt L 18btdf g i%d on as

clhose a? possi MbLord hﬂaﬁé&bjcﬁﬂﬁjl.ril& mr@eain(sguﬁmfcew el'rc; \Aﬂla:rse( Efih:"eassi) ere,

shorts (cotton_ 1000 a sem-s ve shirt (cotton 50~ t H0~), a

ser - Light sKIFISTRSIS e 8 P W ETEThATS ot b S, K oo 5

The hunR8ity ihbablke tte peasrly wiose ¢loteasnmetievdreref 2AG suuon@s dthea

point of a thi : t s (S f uring a
o 4N AREUP 4k PAISIIR QLS ik et HOfyy WHerTBAs

tenperature/ humdity ing, aval from SHI . An
amount of evapRPSRERP MALRNIr® AT RTe dhn M HAT W81 2% he subj ect

'1)5 Kea_sur ed béwgﬂ@éwrﬂrg@t&ilcﬁf @a/@li_ﬂheeﬂg acd rﬁi’ﬂﬂ\ﬂr_ﬁﬁulld\l_awwcadﬁditid:ﬁxarrpl e
n i nternediate product, pol ynmer ving a termn i socyanate was

obt ai ned by r k3P nfoRP $are stllﬁlﬂ‘ﬁ.?‘%eﬁ‘{ﬁﬁ ‘gt]f tgfﬁ ﬁreeter/eé{]r‘et hyl ene gl ycol
havi.ng aonunbeimyvettges Mdeadatedvel ey ofa MHe i tdrdeb8nl weetrers by wei ght
of 4, 4'-diphenyl nethane diisocyanate i ifroge S .ats [ 65C -
while stirri ngaq%/%%r%&?rhrrgawb? ’{ghr%ﬁﬁ .Al%af%giant’%%ﬁ%d?‘gtge}?pl?g ucesrtggféyrrer
was 35 dissol v:eejlebwsmq eab il intet hy | acetam de to obtain a solution having a
concentration ion gfothe el es7 Dy 36l Gt osliehhat dietibilsaqgtan de
solution containing 14 - 41 parts by wel %t of ethyl enedi am ne and 2.7
parts by wei gheewrealichifiy & nid"RERVeR AR tthe KR4 idie AT Fhe ifahedc 1s
intermedbat e pRd ViRIz&P By I HidP HBpbehdalry wistidnelyrss ined Wwalt Se ution

having a conceptratjon, of 5 approximately 35~ Urethane type water
absorption res ’nsﬁPa]iﬂ‘?fb P rﬂﬁaT]Bg'}]?eaVbqrheg SR affo"(ﬁevl'efr{t aFher ei naf t er
referred to aspddyumdtfihd Y il e wateroktizsiorgst iien gignid iefant; 1300 by

wei ght conposed of pol yet hyl ene glycol having an Mh of 10 7,000, 1,

4- but anedi ol and 4, 4'-di phenyl net hane dii socyanate was added and m xed

wi th the pol yurethaneurea pol ymer at 25~ by weight. This solution was m xed
with an antioxidant, an anti-yell ow ng agent or others; that is, to the

pol yur et hane pol ynmer, 1.5~ by weight of 15 isopbutyl ene adduct of addition
pol ymer of p-cresol and dicycl opentadi en, 2.5~ by weight of N,

N bi s(2hydr oxyet hyl ) -t-butyl eam ne, 0.3~ by weight of 2-(2' hydroxy-3',

L g o P r— L o a o a




15 effect, whereby the subject largely feels stuffiness, clinginess and

col dness. As is apparent fromFig. 4, when the subject transferred to the
envi ronnment of 26Cx60~ RH and stationarily sat on a chair after being
subjected to treadm || wal king at a speed @f 4.5 kmhr for 15 mnutes 20 in
t he environment of 30Cx70% RH, water was nét al ways constantly evaporated
but an anmount of the evaporated water fluctuated with tinme. Al sq, since the
transpirati on dFTIRFS N BERIEGY G Btranstdbmaen He bispfeisture,

per spi rat ijon i SaricElzﬁhe-?IfIﬁcﬁrsﬁdlea vied lﬂi:‘fgfitc@lilgntﬂoemﬁafs% &c@rrqlwntispf .
evapor at ed wat er,. arative e e ol,yur et hane-.urea el astic er
e obt af ned | S RERe THRRRY S04 (FOBEGRS & o1 NREELY: SWICVER FREAE S 30
ur et hane type wesareralsswaits oranrdes miigh Ecdmpl € a8 tinesisndiseased obtaified.
Since theganmobunt to be added was too nuch, the strength largely falls when
the noisture is absorbed and the color fastness to rubbing in a wet
condition is alNGALESAREBOF AAR HAWENTHONpr oduct has a 35 | arge noisture
absorption ratio to i A | - 4D e rat.i xanpl e
4) In the sane rranné\rne?yJlter?eliilxozfrrp%ﬂgn%feggln%(rlélt\{%egﬁégnuS%QQS’I ggtbl\égdgl er was
obt ai ned by usitd@hurediigat igpp angatdghalssaescihonr eceyier Yolstaithed ier §abRirgh
mol ecul ar wei ghiydicdl iGONRAS G, @ft el Bikhere oFa¥Gen RAvnnao¥Btehed. @88 and
pol yt et r anet hyl ene %!ycql havi ng Wh of 30Q0 bl ended at a ratiq of ;2 . 8,
instead Of the HRFIPVES ol SQHSH T Re TGS OY BEOPTHYEXARG & FabFhg

nmoi st ur e absor adg od saiNG @idesr.t B abrehiceonkirkele Wwageersati shactory.
(Conpar ative ex | e.5). 15 I.n the sane _nanner as.i.n.Ex le 1

pol yur et haneur %ggﬁgb VRSP WS %ﬁtgfﬁgd%ﬁyaa&&?#ge2§§ﬁ8§ﬁ8H1gﬁﬁoride of
8% by wei ght dihsghosgd eitehEransvery sfynkbleaicNgiber28ud32blensbead of the
ur et hane type ‘ﬁﬁio%hcq_lﬁgpraptf'a%'}irce%'o@ eh X3l Gst, %g-ﬁ%a%tiﬁ of %BSd
sensory estinmation of discontortableness such as stu #lness o? cl f'ngi ness
and wearlPeel PFOFeESaildtoGeKing Bi Wetn§raBENCREasfd BReapdre§nBoses
were shown in pablesk, Whadnviigr tswaseboyndmt BalirthaeBaNbYdheseNi $n
inferior in nnlzture Zgﬁﬁggorptlon, fabri c appearance, transEarenc¥ and
wear confort. BELGLEDA e LondrSPitn 1Pedns oXErL LERGWHERR 1RFGEOMEOF Ey 4.
As apparent framdFiag fabrianuaingnisueh evapbeated water when the subject
stationarily sat on a chair in the 30 environnent of 26Cx60% RH is | ess and
not al ways maintained constant. As is apparent fromFig. 2, when the

subj ect 4¢ ansf BRIET PESERIRE IPNgRFt BHBePRAWENGANd hi gh humidity environnent
of 30Cx90% RH to the;igtandakd 2Rphs08ABRE ngf aR0MER%EREE QuEkdity in the
panty hose in 35 a thi%h portifon after the transferring does not abruptly
descend, exhi bPVRRGTANCANEEPBr 2bEARBF sPhr BAPEVeBOFRgCOMPOgttedy s kpit

wher eby t he sulireat fibegel ywckteekdingt 4of Erenpleel eogbrdiagand eheédness. Then

the I ow t arper SEBPE and WWERTHIH AE, CERVAF BRLRL SHRNBLTR O, AOPRRE RERY ity

in-the pdnty hwbe stasiohiaghlyostitenoafaechahe tnaasfenvingnméntpatya
descends, eXh'Pbbhngeﬁ%ﬁQBEQE@réﬁ'96“8'§har2 ES&QEEnghE%ESE£ 68 &8s
apparent fromFig. 3, en the subject transferred to the environnent of
26Cx60~ RH aft BFEibeing 10 subjected to treadnill walking at a speed of 4.5

mhr for 15 minutesrig.theignyirt@ABEBhoRing0&XM8tsBrea hum dity in the
panty hoses in g thbgh ?oréion.does notaﬁbrugtlg descend, exhibltifg

unf avor abl e nof8EBFBIPEY E§IPAGLERr EBPACHR¥Er BbyPPREY sOBFECFOTRPEEFS Y eel s
stuffineds, 15kplitnfroms$ibedscabdoedingAsoi Bxappaesnanéir Ccompagatilyewhen

t he subject tr d LLO f 0 3 tionarily
sat on a chairgg?%E?E%thgogggjgg¥gé ?ngi?gegégfﬁﬁ %BFE%%%H%§£% speed of
4.5 km hr for $smylatias BnhohesvRneroaa@aon ofnd0&xFold RMiNGAr efe@B8N hot 20

al ways constantly e#%BK[QtQQ BYhpRS 8BRPAFaPivENG 8NBRPARE! 80n¥RI&Ity in.

fluctuated with tine, so, since the transpiration durlng ;ge wal king is
YwaP&®ng to

unf avor abl e, tReCiAEBABBHRELBEr EBPr HERBAT S SPYEELNGS PR PRR

i ncreasgd he apempbs Ptetyaralat edomat eherdSat &8RNt tYEERYAPDES 6)
Pol yur et hane resin aV|28 a ﬁater absorgtlon ratio gf 1600 bg.melght was
P &fep arq

obt ai ned by re3tfPhE+1d BFGEERYI thESyF{2BI 2RAVFRYP Hber - aver age
nol ecul ar 30 wekghples 6080suBjeotedftd, adtrunhphenybtbdhanesing sacyanat e
and 0.25 nol of 1, 4-butanediol with each other. This resin was nolten and
extruded froma nozzle to obtain polyurethane type synthetic nonofil anent
fiber of 20 deniers. The fibers obtained from Conparative 35 exanples 5 and
6 had a |l arge noisture absorption ratio - 52 and was clingy. Also, the
strength and the color fastness to rubbing in a wet condition were |argely
deteriorated in a wet condition. Table 3 shows a strength,
strength-retaining ratio, 5 noisture absorbing/rel easing property and col or

r a o . o o o,
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t 01~~a~a~ar va~8¥gigi&¥dr 8ngr fo5&1PY Wedohtr prappse at 30°Cx90% RH
a~a~a-a. PUMMA R ol Wik ) - LAGWER WA PWIVUN A2, | OG5 TSERT

~a~kat kkx seksgo ko ko asg %to %& QHdWEBeWEQf%E§$58F 1&3?°+ﬁgu§%|nn|ng

dope of the poPPﬁPéPﬁ&ﬁ@-Eﬁ§é°p§P§W€ﬁnobP§hnéhelﬁOEdah$P@SSlﬂaé pédbyo a
dry spi nni ng ngehi m@ @& aokat, air tenperature of 240C and taken up at a 5
wi ndi ng speed of nto.result in yuret hane-urea elastic fiber of
40 deniers (44 dtethF gl B §ARREET1RNpS 8 éPSPnS§FFFEH ~KRFPVEE¥ri c was
prfp?red froanpatpehﬁureubageauceadehgstchhebpgegénéoldeeneien(ﬁé ghex) /
4 fila st n nd_n er of .7 eniers 10 68
fllanezﬁgiby ugﬁﬁggggglgéa ar R ﬂ nachPA ﬁae? ?ﬂﬁbeéZBﬁgﬁaslng
condi ti on, andpshpersywend ﬂmeﬁbaetherbawena ﬁhedesoluatf@atmassnade on the

shorts in the GagBouRNRgE aﬁbgeaﬁ%égmlee%er£8§HL£én0£fwghyglééf shown in
Table 4. The shorts were excellent in wear I's, they are

free from stuf PFRBEELIRY EPFRgRRedsMeERARLERONSEBRNRER { WRART harEe Bl ai n
stitch knlt f abohditKont shopy &aBcbhae: oﬁaaUﬁyéiﬂqeﬁrb&tﬁkﬂﬂﬁsﬁbfﬁﬁl%‘K 24
gaugell 5111 O-Mxture ratio_of re e-urea elastic fiber: 18.6
Feedi ng rate o?g%élgﬁrfP58§UC§9gn?n?ﬁgf$éFt ﬁggﬁb N3t pol yur et hane- ur ea
elastic fiber: 2.5 28eThé btheaadednbagespbfi hhet presekhni indvalticnwas dyed
under the foll g r KAO
CICt acrade nane) -ragrtbeBohattit i asbyE i Chaned et BRe AR Fat 68
Dyei ng: of f - whf 8B ?aPéeBPr?én?EréPhﬁélBGSé basy nhateriadoBxB0othe Nkpegn

Fi nal set: 170@%&5 a@sﬁadsloﬂeaﬁutul?ﬁ5se?ﬁféﬁit@c@@érf8syﬁ%ﬁ$tfb3§lber
ur et hapne- urea

( Exanpl 14) Th i nni ng_do
obtaine§ in Ex3 RE afﬁgf?ﬁt% dPFPOURF n?Af ng FRRRP Xaﬁa%?%%taa?+gh
t enperature ofmaﬂeﬁhnedabaheptuonara61MAnd|ng speed of 500 mmn to result

i n pol yuret hane-ure 'c j 2 d 36
filaments. A 5 rasc h% E§§% ?aﬁg§%t§é% §$% g?é@ ?F%é%é#m&p%%?ur%thaneurea
el astic fiber %YHQBgtd@nfebgr(BQQeUr@d)tQhus bhe apresenmdinyennidn ber of 50

deniers (56 dt i n S n under
t he follomnng g%% é?%%ng %ag§“£é %Tg %gge #ﬁg@@?%eff%ééﬁﬁQQéggéFKE&
esti mat B8n waseHheE bhpﬁhéygth@téclﬁﬂb%érs@mde@mﬁ#ﬁ#u%§ﬁ|YﬁE&awble 1,
results of whigh1psetsnoyn palgami&e4t g’esﬁhfﬁ%éaa%¥aﬁa%mﬂiﬁ%ﬂni@hwear
confort, that 1s, it was free Tromstuffiness and clinginess. Condition for
knlttlng raschel knit fabric: 15 Knitting nmachine: raschel knitting nmachi ne
manuf act ured by KARL MEYER K. K.; 28 gauge/in Structure: 6-course satin net
front 10/01/10/12/21/12 back 00/22/11/33/11/22 20 Runner |ength front 113.5
cm back 10.0 cm The pol yuret hane-urea elastic fiber was warped while
stretched at 100. The above condition is a nachine 25 setting condition.

On- machi ne course: 90 courses/in Mxture ratio of polyurethane-urea el astic
fiber: 20~ 30 The raschel kn|t fabric thus obtalned was dyed under the

£~ NN IS~ N NN AN V7 Vs o



The pol yurethane elastic fiber of 20 deniers (22 dtex)/2 filanents obtai ned
from Exanple 6 was covered with nylon 66 fiber of 20 deniers (22 dtex)/24
filaments 20 at a covering draft ratio of 3.0 to result in a covering yarn
of 1000 T/M A stretch fabric was woven by;using the covering yarn as a
weft and a yarn of 20 deniers (22 dtex)/7 filanments as a warp under the
foll ow ng condi f.fromwhich fabric _are prepared shorts 25
estimation was ﬁrﬁ&gaéiﬁophgvghgrlﬁg ?ﬁrFﬁgksaﬁﬁ ﬁﬁﬁﬁe?y% FﬁlﬁxgﬁB?’é 1,
results of whi cefereeshawninnthadbl eest Ilae shogerevele axsghtkaticn wear
confort, that h ee.f n i nes o]

rapi er Ioom na'rtr—EPa%t ﬁ%ggkgyg%sgﬂ)ﬂ&%%}&iw §§§Sgdgg gbegg ? I%\)F%t %% 204 cm
Nunber of weft ahnedesiton: rétovpirykski ﬁO‘FobaI mpuebendofiswanptyghtasfoi 4500

G ay fabrdc de r y n re
rati o of pol yurBEt %Ré\q@r gagg g%%rg ‘9 gh %EEthQB%%%T%éHr%gcgeﬁér(éyf abric
was dyed under iRhé WelLlofitgedohigrling: tecvarihy: 1SODIRODr E@b2EWEaW i | abl e
from KAO K. K.} aag51kr gde£Bage) ZQALelégggof%eytﬁ%zEﬁﬁsst ghéggc%f5 seconds

10 Dyei ng: off-white, arate o tenperature rise 30 m nutes
Final set: 170BX2BeZt¥ohAE ERhiShEANHeAsi £§2StafRCR38/ PAY8HE2hePYORSHHY n 15

20 25 30 35 (Examsuea&meﬁheoﬁ@ayabebbanmetnéth@grﬁl@Bdsngatzandememﬁgr{ 22
dtex)/2fdlarre i

arned from Ex overed.with n 66 f1 ber
of 20 adl ers LroeSPhSF oA vPFY arenERBkEeor tBRE RUCoRRLFY Far TRShEsR et o
result in a cowevenglyarntbé fober Tphefarsbiet ekhilbts camaslonyanidyy atsi ng
the covering y s,bo f n p t g tion,
from whi ch fab?#gagrg?pggggrgﬁeéﬁgé gn&géeegggg%%t?g%éﬁgé ﬁ%§e869q¥%
shorts in the B8h8-manner as in Exanple 1, results of which are shown in

Table 4. The ShortST}i‘@rﬁléﬁcéﬁ.bﬁﬁétiBnV‘ﬁﬁﬂ HP&ﬂoéﬁreEmlrééovéﬂ?y are free
fromstuffiness and cli \r/rvgr ness pom a rapief | oom manufact ured

TSUDAKOMR K. K. SYRERC B GwF hBeF nhay 406 a@o@.lférw%h%ra%fbmk ‘PES%QQ%/&F 110
pi cks/in Tot al mepyebend odnwal gsy i nsec&%@ﬁyasaymabdsr Cméted Shay - bdvarp denSI ty
120/in; weft d nédﬁé’e% /mM ture r ’Er‘cﬁ) urethane urea el.as

fiber: 25.0e The fesultant PR ¥f’%gV\% ?@‘é‘a (EI erYR%é ?JOYFTJOWH&eE}b% t| on:
Scouring: SCOUREL ¥Ype5Sopinnangabéthdd ooy KNEL¥-9pinming auvetmedreyhile 60
20/ L, 00Cx20 niibeni iy cert. £SPPGH g SREQEPLTY Shdlhs hadliden, adate of

terrperat ure rrse tes 5 secon

Fi ni shed%ensi ?ybewarferrarm npahnumr-lrarle@w? W%&?WW&#% P bar e

plain stitch 1 rﬁ@brpﬁe%@.ﬁe@r?&wﬂnéwn&ﬂ&nﬁ hte IR0 Y WSS S d YRE & ast i C
fiber (avail ab e frﬁm ASA trade nane Roica SC Tyt;pl}eezd of 40
f

deni ers (44 dtex) I&eﬂ?bﬁt‘ﬁ%e‘?‘b%‘?r bn%l/e’ﬁ?Je‘?%SJ(ni% RAWGTHY aaf nments in
t he sane nannehli@ls ehokyatpbe 4134 lai@smeﬁcwecdmmdsymﬂteﬁimmlbﬁle

estimati on %agg h i

results of %‘9%%};\/:%% ny%@%ﬁ&zlﬁ&% &\e or s%gﬁtuﬁqssat%]s%g(yry in
st uf fi néSs and‘%‘f’-"rrr‘*@rfne%’sgh (@t@arehwep@mpretlm)ﬂme&nammel kni t
fabric was pre@f@ﬂréd%tm @%y@e@tmgwﬁl eﬂ'é’ssﬁﬂ)c widieredavail abl e
from ASAHI ﬁb de nane ca SC T(P 371 of . 280 deniers (310
dtex) and nyl O%yq\‘? ee?l%ff’skﬁﬁ’ae?ﬁ eJr%tK Ying)a jdeFired ARGHRE 9 t he sane

manner as in H)qam:baacdph,c afun@t 2l rght@upvaisn o ratesd ﬁdﬂg{nﬁéﬂ‘.oms Teans

estimati on wa nner_as. i.n Exanmple 1,
results of |SIE: are élpcelrgér #r@?iggiperh%agmrp leo%{%o sl?ﬁll‘ sfhct ory in
stuffiné8s andokﬁnﬁﬂgnqre&th@ {Compefernably emacb,l evhlidh Ayitwess ieess ri cot was

type elastic fifgigd aﬂ@lghﬁadael E@p&ﬁéf@% ”%3 gﬂ}é}mf PSR o0 a
deni ers 35 sane nEnner_as 1.n refrom t1 mat1on prepared
fromthe pol yletighehirechanifasmronessEies o€ ;the golymeteni e v(azwrdt ex)

and (76 dtex) db&ﬁrpﬁﬁi&ﬁ%é‘m ndde b, tl?é‘%]?é%ﬁh%d"@r(&ﬁd&”ﬁ?ﬁ sAEik dmde o
the spats in the - same manner as in 1, results of which are

shown in Tabl & £S5 ‘a’t%gv%r"éa‘iﬁfsaﬁ ss‘?%%t(%ﬂr}/ Ii"’r'r'lsq df¥ ihdSh g from

he pol yur et hane. oL aStL 601 b Laval LAkl & L1 pmASA KA Kot rade
t he pol yuret stic fi avai e from atrae
name Roi ca SC Type ato ﬁPa%ISPtelrosn 7t e ‘7‘8 %5 Iaaﬁteor?{%slaﬁd Jﬁwl&? 66 fi ber
of 20 deni ers Y&zm R by Zfllelfghta,rrelrtt 51510.mpf05tshé>l$an:@ mdotredm &s i n Exanpl e
16, and shorts were forned therefrom The estimtion was nade on the shorts
in the sane manner as in Exanple 1, results of which are shown in Table 4.
The shorts were unsatisfactory in stuffiness and clinginess. 15
(Conparative exanple 13) A stretch fabric was prepared fromthe

pol yur et hane el astic fiber (available from ASAH KASElI K K.; a trade nane
Roi ca SC Type) of 20 deniers (22 dtex)/2 filaments 20 and nylon 66 fiber of
20 denl ers (22 dtex) / 24 fllaments |n t he sanme manner as |n Exarrple 17,

I [T —— L o o o o o o,



- 68 synthetic fiber with an inproved noi sture rel easing property defined

by any one of clains 1 to 11. 15. A weft knit fabric conposed of the

noi st ur eabsor babl e synthetic fiber with an i nproved noi sture 5 rel easing

property defined by any one of clainms 1 togl 16. A warp knit fabric

conposed of the noistureabsorbabl e synt hetic fiber with an inproved

noi sture rel easj.n erty defined eof clains 1 to 11.

woven fabric coérrpgglg T trKoe R Lﬁ%%%r%#rbe&tﬂaeg%tﬂfﬁﬁegtfy'bé’ﬁ’%eﬂh an

i nproved noi st ur® exteading ol thy defigled, b;haarghme:adf pﬁcq:ema:ﬂesto 11.

18. A leg wear o) t t f I an
LOUP 028 % Hediflth B SLULE AN %@béahgeys%n\ & il Waih &

i nproved noi sture rel easi ng property a| 03
15 19. An underlaggglyxolgsied of the ni stureabsorbabl e synt het i c fiber

with an ieproved Migidieaddl CaNdGh AAPadY fletiad Y AN (Fpll 1B 1

to 11. 20. A sports wear conposed t he noi st ur eabsor babl e synt et P& i ber
with an i nprovet® i sﬁktﬁ%rwqrel%lﬂhrg Srdpraty tyde med By wr@ﬁéo@f

claims 1 to 1ll.resin, an ac late type water absorption resin,
A AY. A A A A A A A2. A A .A.A.A.A.A.A,.A

_As.All.A .A E AY. A qéﬁ
A A LA A2 A A?%YWQYA] AE];E? L AYRGAWRLAL RbROTRtAOIAT®SAD, a
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clothing. This value determines a capacity for absorbing
20 sweat from a human skin, and the larger this value, the
higher the moisture absorbing/releasing capacity. The
moisture absorbing/releasing capacity is preferably 10%
by weight or more. The moisture absorption ratio in the
atmosphere A may be 0.5% by weight or more. The higher
25 this value, the more the moisture is contained in a
fabric. In such a case, since the wearer feels coldness
if this fabric is in direct contact or closer to a human
skin when it is worn, the moisture absorption ratio is
preferably 4.0% by weight or less.
30 On the other hand, the moisture absorption ratio in
the atmosphere B is preferably in a range from 4.5 to 30%
by weight. If the moisture absorption ratio is less than
4.5% by weight, sufficient moisture is not obtainable and
the wearer does not feel coolness, while if exceeding 30%
35 by weight, there are problems in that the strength
excessively lowers, a feeling that a fabric clings to a
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with other clothing, for example, of cotton, silk or

others. For instance, the color fastness to rubbing in a
wet condition of a conventional polyurethane type
synthetic fiber now on the market is grade 3, that of the
moisture absorption polyurethane disclosed in Kokai No.
5-271432 is in a range from grade 1 to 2, and that of the
water absorption polyurethane yarn disclosed in EP
0,892,094 A2 is in a range from grade 1 to 2. The color
fastness to rubbing in a wet condition of material used
for a clothing must be grade 3 or more. It is possible to
obtain a dyed product of the polyurethane type synthetic
fiber according to the present invention having the color
fastness to rubbing in a wet condition of grade 4 or
more. Such a dyed product having a high grade color
fastness to rubbing in a wet condition is obtainable by
acid dyes including a levelling type, a half-milling
type, a milling type, a monosulfonic metallized type and
a nonsulfonic metallized type. The improvement in color

fastness to rubbing in a wet condition is also apparently
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exists for preparing a spinning dope by dissolving
polyurethane polymer in a polyamide type polar solvent, a
20 water absorption resin component is preferably dissolved
in the solvent. For example, urethane type water
absorption resin, polyvinyl pyrrolidone type water
absorption resin or the like is preferable. If a water
absorption resin is obtainable, having a particle size as
25 small as not to cause trouble such as yarn breakage
during the dry spinning process, it may be used without
being dissolved in the polyamide type polar solvent. For
instance, starch type resin, acrylate type resin,
- polyether ester-amide type water absorption resin or the
30 like may be used. Also, it is possible to impart a
polyurethane-urea polymer with water absorption by
replacing part of the components of the former with a
component having a high water absorbing property. For
example, part of polytetramethylene glycol used as diol
35 may be replaced by polyethylene glycol. Also, a
polyurethane type synthetic fiber in which a hard segment
consists of urethane bonds, obtained by a dry spinning
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(b) organic diisocyanate, and
20 (c) low molecular-weight diol having a number-
average molecular weight in a range from 50 to 200 or
bifunctional amine.
While the urethéne type water absorption resin
obtained by the reaction of (a) and (b) is excellent in
25 water absorption ratio, sometimes an amount of water-
soluble component may somewhat increase or a moisture-
releasing rate may become low. While (c) functions as a
chain extender, it is liable to form a physical cross-
linking to disturb the swelling of the water absorption
30 resin. However, by taking account of a balance between
the restriction of an amount of water-soluble component
in the resin and the moisture absorbing/releasing
ability, the best resin is one using bifunctional amine
as (c), the second best is one using none of (c), and the
35 third is one using low molecular weight diol. The number-
average molecular weight of the urethane type water
absorption resin is freely adjustable by changing a molar
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synthetic fiber.
More specifically, polyalkylene glycol in a high

20 molecular-weight diol may contain less than 30% by weight
of, for example, 1, 2-propyleneoxide unit, 2, 2-
dimethylpropyleneoxide unit, tetramethyleneoxide unit in
a diol molecular chain. However, polyethylene glycol
composed solely of ethyleneoxide units is most

25 preferable. The number-average molecular weight of high
molecular-weight diol is preferably in a range from 2,000
to 30,000, more preferably from 5,000 to 20,000. Glycol
such as polypropylene-ether glycol, polytetramethylene-
ether glycol, polyoxypentamethylene glycol, copolymerized

30 | polyether glycol composed of tetramethylene group and 2,
2-dimethylpropylene group, copolymerized polyether glycol
composed of tetramethylene group and 3-
methyltetramethylene group may be blended in a range not
exceeding 50% by weight. However, such a blend is not

35 preferable to realize a high water absorption ratio.

' Organic diisocyanate includes, for example,

trimethylene diisocyanate, tetramethylene diisocyanate,
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diethylene glycol, dipropylene glycol, 1, 4-cyclohexane
dimethanol, and phenyldiethanol amine. Of them, 1, 4-
butane diol and ethylene glycol are preferable. These may
20 be used alone or mixed with each other.

A bifunctional amine includes, for example, ethylene
diamine, 1, 2-propylene diamine, 1, 3-propylene diamine,
2-methyl-1, 5-penta diamine, triethylene diamine, m-
xylylene diamine, piperazine, o-, m- and p-phenylene

25 diamine, 1, 3-diaminocyclohexane, 1, 4-
diaminocyclohexane, 1, 6-hexamethylene diamine and N, N'-
(methylene di-4, l-phenylene) bis [2-(ethylamino)-urea],
and mixtures thereof. Of them, one selected from ethylene
diamine and 1, 2-propylene diamine is preferable.

30 Examples of the urethane type water absorption resin
are a resin having a number-average molecular weight of
60000 (having the water absorption ratio of 1800% by
weight) obtained by reacting polyethylene glycol having a
number-average molecular weight of 7000, 1, 4-butane diol

35 and 4, 4'-diphenylmethane diisocyanate with each other,

and a resin (having the water absorption ratio of 800% by

weight) obtained by reacting polyethylene glycol having a
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10%z& ()-4_fV<0 (C) a kind of compound selected from the group of
mono-, di-alkylmonoamine, alkylmonoalcohol and organic
monoisocyanate.

20 While the high elongation and high stretch-recovery

polyurethane type synthetic fiber is often mixedly knit
or woven with polyamide fiber, polyester fiber, cotton,
wool, silk or others to form a fabric, the former fiber
shrinks more during the dyeing process than the other

25 fibers and is difficult to heat-set, whereby there is a
problem in that it is difficult to finish the fabric at a
predetermined fabric width. The urea compound according
to the present invention can solve such a problem.

A number-average molecular weight of the urea

30 compound is freely adjustable by changing a molar ratio
of reaction between (A), (B) and (C). The urea compound
is preferably dissolved in a dope of polyurethane type
polymer to be subjected to a dry spinning. Therefore, a
number-average molecular weight of the urea compound may

35 be one capable of being dissolved in an amide type polar
solvent, preferably in a range from 500 to 10,000, more
preferably from 500 to 3,000.
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10%@&}() 44 1Qp&gpgydnnqoaegiygtnves such as 4- amlnoethylplperldlne, N-
amino-4-(2-aminoethyl) piperidine or N-bis(2-aminoethyl)
amine-piperidine, and pyrrolidone derivatives such as N-

20 amino-4-(2-aminoethyl)-2-pyrrolidone, N-(3-aminopropyl)-
4-(3-aminopropyl)-2-pyrrolidone or N-bis(2-aminoethyl)
amine-2-pyrrolidone. Of them, piperazine and piperazine
derivatives are preferable nitrogen-contained compounds.
Particularly, N-(2-aminoethyl) piperazine and N-(2-

25 aminopropyl) piperazine are preferable because the urea
compound obtained therefrom has an extremely favorable
solubility in the amide type solvent. They are usable
alone. or in a mixture form.

An organic diisocyanate used for the urea compound

30 according to the present invention includes trimethylene
diisocyanate, tetramethylene diisocyanate, pentamethylene
diisocyanate, hexamethylene diisocyanate, 3-methylhexane-
1, 6-diisocyanate, 3, 3'-dimethylpentane-1, 5-
diisocyanate, 1, 3- and 1, 4-cyclohexylene diisocyanate,

35 4, 4'-dicyclohexylmethane diisocyanate, m- and p-xylylene
diisocyanate,a, o, a',a'-tetramethyl-p-xylylene

diisocyanate, 4, 4'-diphenylmethane diisocyanate,
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Alkylmonoalcohol used for the urea compound

according to the present invention has alkyl group,
carbon 1 to 10, and includes, for example, methanol,

20 ethanol, 2-propanol, 2-methyl-2-propanol, l-butanol, 2-
ethyl-l-hexanol, 3-methyl-l-butanol or others. These may
be used alone or in a mixed form.

The above-mentioned mono- or di-alkylamine or
alkylalcohol may be used alone or in a mixed form.
"~ 25 However, they are preferably used in a single form.
Further, the organic mono-isocianate used for the
urea compound according to the present invention includes
n-butyl isocyanate, phenyl isocyanate, l-naphthyl
isocyanate, p-chlorophenyl isocyanate, cyclohexyl

30 isocyanate, m-tolyle isocyanate, benzyl isocyanate, m-
nitrophenyl isocyanate or others. They are usable alone
or in a mixture form. However, they are not usable mixed
with the above-mentioned mono- or di-alkylamine or
alkylalcohol. This is because an oligomer compound is

35 gnerated, in which active hydogen in mono- or di-
alkylamine or alkylalcohol is hindered by organic
monoisocyanate, and bleeds out during a treatment process
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such as polyoxyethylene glycol, polyoxypropylene glycol,
polytetramethylene-ether glycol, polyoxypentane-methylene
glycol, copolymerized polyether glycol consisting of
tetramethylene group and 2, 2'-dimethylpropylene group,

10 copolymerized polyether glycol consisting of
tetramethylene group and 3-methyltetramethylene group or
mixtures thereof. Particularly, polytetramethylene-ether
glycol or copolymerized polyether glycol consisting of
tetramethylene group and 2, 2'-dimethylpropylene group is

15 favorable because of its excellent elasticity. A number-
average molecular weight of these high molecular-weight
diols is preferably in a range from 500 to 10,000, more
preferably from 1,000 to 3,000.

If the copolymerized polyether glycol consisting of

20 tetramethylene group and 2, 2'-dimethylpropylene group is
used, a fabric is obtained which is soft in hand, high in
elongation and stretch-recovery and low in modulus in
comparison with one obtained from polytetramethylene-
ether glycol.

25 ' Organic diisocyanate may be either of aliphatic,
aliphacyclic or aromatic diisocyanate provided it is
soluble in amide type polar solvent or it is of a liquid
type. Examples thereof are 4, 4'-diphenylmethane
diisocyanate, 2, 4'-diphenylmethane diisocyanate, 4, 4'-

30 diphenylether diisocyanate, toluene diisocyanate, 4, 4'-
dicyclohexylmethane diisocianate, 1, 3- and 1, 4-
cyclohexylene diisocyanate, 1, 6-hexamethylene
diisoéyanate, 3-(a-isocyanate-ethyl) phenyl isocyanate,
trimethylene diisocyanate, isophorone diisocyanate,

35 mixtures thereof and copolymers thereof. Of them, 4, 4'-
diphenylmethane diisocyanate is preferable.

Low molecular-weight diol used as a chain extender
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I & ()-7 5 1propylene g ycol, 4 cyclohexane dimethano
phenyldiethanol amine. Of them, 1, 4-butane diol is
preferable.
Bifunctional amine used as a chain extender
includes, for example, ethylenediamine, 1, 2-

10 propylenediamine, 1, 3-propylenediamine, 2-methyl-1, 5-
pentanediamine, triethylenediamine, m-xylylenediamine,
piperazine, o-, m- and p-phenylenediamine, 1, 3-
diaminocyclohexane, 1, 4-diaminocyclohexane, 1, 6-
hexamethylenediamine, N, N'-(methylene-4, l-phenylene)

15 bis [2-(ethylamino)-urea].and mixtures thereof. Of them,
ethylenediamine alone or a mixture of ethylenediamine
with 5 to 40 mol% of one selected from a group of 1, 2-
propylenediamine, 1, 3-diaminocyclohexane and 2-methyl-1,
5-pen£adiamine is preferable.

20 Monofunctional amine used as a terminal stopper
includes, for example, monoalkylamine such as
isopropylamine, n-butylamine, t-butylamine or 2-
ethylhexylamine, and dialkylamine such as diethylamine,
dimethylamine, di-n-butylamine, di-t-butylamine,

25 diisobutylamine, di-2-ethylhexylamine or
diisopropylamine. These may be used alone, or mixed with
each other.

Monoalcohol used as a terminal stopper includes, for
example, methanol, ethanol, 2-propanol, 2-methyl-2-

30 propanol, l-butanol, 2-ethyl-l-hexanol and 3-methyl-1-
butanol. These may be used alone or mixed with each
other.

Amide type polar solvent includes, for example,
dimethylacetamide, dimethylformamide and N-

35 methylpyrrolidone.

Polyether-ester type synthetic fiber is one having
hard segment including, for example, aromatic polyester
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glycol, and allphatlc polyester glycol composed of adipic

&
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acid and 1, 6-hexanediol or azelaic acid and 3-methyl-1,
5-pentanediol.

These synthetic fibers may be added with additives
usually used, such as antioxidant, anti-yellowing agent,

10 heat stabilizer or pigment. Also, oil may be applied to
an outer surface of the fiber during the spinning.

Polyurethane type synthetic fiber thus spun may be
imparted with o0il including, for example,
polydimethylsiloxane, polyester-modified silicone,

15 polyether-modified silicone, amino-modified silicone,
mineral oil, mineral powder such as silica, coroidal
alumina or talc, powder of higher fatty acid metallic
salt such as magnesium stearate or calcium stearate, and

. wax in a solid form at a normal temperature such as

20 higher aliphatic carbonic acid, higher aliphatic alcohol,
paraffin or polyethylene, which may be used alone or
optionally mixed with each other if necessary.

The synthetic fiber according to the present
invention is hardly knit or woven by itself, but may be

25 mixedly used with a yarn of natural fiber such as cotton,
silk or wool, polyamide fiber such as N6 or N66,
polyester fiber such as polyethylene terephthalate,
polytrimethylene terephthalate or polytetramethylene
terephthalate, cation-dyeable polyester fiber,

30 cuprammonium rayon, viscose rayon or acetate rayon to
form a fabric. Or the synthetic fiber may be covered,
entangled or twisted with these fibers to form a
composite yarn which then is knit or woven to form a
fabric.

35 A fabric using the synthetic fiber according to the
present invention may be used for a swimsuit, a girdle, a
grassiere, an intermediate wear, some stretch under wear,
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The synthetlc flber according to the present
invention excellent in moisture absorption also has an
antistatic effect for preventing static electricity from
generating. For example, when used as a material for
panty hose, it is possible to avoid the discomfort that a

10 skirt clings to the panty hose or static electricity is
generated particularly in the winter season due to the
friction with a car seat to give the passenger an
electric shock.

The fabric composed of the synthetic fiber according

15 to the present invention may be any of a weft-knit
fabric, a warp-knit fabric or a woven fabric, in which
the woven fabric includes a plain weave, a twill weave, a
satin weave and derivatives thereof; the weft knit fabric
includes a single plain knit, a double-mock rib, a smooth

20 knit, a pique knit and derivatives thereof; and the warp
knit fabric includes a tricot half, a tricot satin,
derivatives thereof, a raschel power net, a raschel satin
and a tulle, which are optionally selected in accordance
with the use. An elongation of the knit fabric is

25 preferably in a range from 30 to 300% in the direction
necessitating the stretchability, while that of the woven
fabric is preferably in a range from 5 to 100% in the
direction necessitating the stretchability or in two
directions orthogonal to each other.

30 The fabric using the synthetic fiber according to
the present invention is suitably used for inner wear,
sportswear and leg wear, in which the inner wear includes
an undershirt, shorts, a girdle and a body fur; the
sportswear includes spats and leotards; and the leg wear

35 includes stockings, socks and tights; which are used for
the purpose of personal adornment in addition to
shielding a skin from outer air to keep a body warm,
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in a range from 3 deniers (3.3 dtex) to 1080 deniers
(1200 dtex). For example, in leg wear, the fiber size may
be in a range from 3 deniers (3.3 dtex) to 100 deniers
(110 dtex); in inner wear, from 10 deniers (11 dtex) to

10 1080 deniers (1200 dtex); and in sportswear, from 10
deniers (11 dtex) to 1080 deniers (1200 dtex). A yarn may
be of any form including a bare yarn, a covered yarn in
which a non-elastic yarn is covered with an elastic yarn,
a twisted yarn of a non-elastic yarn and an elastic yarn,

15 a core yarn obtained through a spinning process, an air-
jet type composite yarn and a false-twisted yarn.

The synthetic fiber according to the present

invention may be mixed with other materials in accordance

20 with the use thereof, in which there is no limitation in
kind,. form and size thereof. For example, the material
includes natural fiber represented by cotton, wool or
rammie, regenerated fiber represented by viscose rayon or
cuprammonium rayon, synthetic fiber represented by

25 polyester or nylon and, further, elastic fiber having no
moisture absorbability. A spun yarn mixedly spun with
natural fiber represented by cotton or other fibers, an
entangled mixed yarn (mixed with fibers having a
different shrinkage or a high-strength), a twisted union

30 yarn, a composite false-twisted yarn or a double-feed
type air-jet textured yarn may be used.

A configuration of the fiber may be a filament form
or a staple form. A size of the fiber may be uniform or
changed in the lengthwise direction. The cross-sectional

35 shape of the fiber may be circular, triangular, L-shaped,
T-shaped, Y-shaped, W-shaped, oct-lobal, flat-shaped, dog
bone-shaped, hollow or indefinite. In the inner wear,
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5 llmlted thereto prov1ded they matc with a fabric

structure.

A warp knit fabric may be knit by using a
conventional tricot machine or a raschel machine at a
usual needle density in a range from 20 to 40/inch, in

10 which the synthetic fiber according to the present
invention may form knitting loops or be laid in a ground
structure. The fabric is preferably of a knit structure
in which the synthetic fiber is concealed within the
fabric, since the synthetic fiber is inferior in chemical

15 resistance and/or light-resistance in comparison with
other fibers and thus liable to deteriorate the quality
of goods in which the same is used if the former is used
in a bare state, and since the synthetic fiber has a high
frictional resistance and thus imparts the consumer with

20 uncomfortable feel if it directly touches the consumer's
skin. For example, the knit structure is preferably one
in which the synthetic fiber is used in a back thread
guide of a half-tricot structure or laid in via a back
thread guide of a power net or satin structure. A basis

25 weight of the knit fabric is preferably in a range from
20 to 300 g/m®.

A weft knit fabric includes stockings, socks,
tights, underwear, spats, leotard, shorts, girdles, body'
fur or the like, which are used for personal adornment,

30 shielding a skin from outer air to keep a body warm,
compensating for the deformation of a body shape or
preventing a flesh from vibrating. The weft knit fabric
may be knit by using a conventional circular knitting
machine, a hosiery knitting machine and flat knitting

35 machine at a usual needle density in a range from 5 to
40/inch. The synthetic fiber in a form of bare yarn may
be knit to form knitting loops together with another
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5 with other fibers as a plled yarn similar to the bare

yarn or may be knit alone to form a plain stitch,
interlock stitch or half sack stitch. A basis weight is
preferably in a range from 10 to 200 g/m?.
As for a woven fabric, covering yarns are preferably
10 used as both of warp and weft yarns to have a
stretchability of 5% or more both in the warp and weft
directions or solely in the weft direction. If the woven
fabric used as shorts or camisoles for enjoying the
coolness of a light-weight thin fabric and minimizing the
15 influence to the outer wear, a plain weave is preferably
employed wherein warp and weft elastic fibers are melt-
bonded together so that the intersecting points between
the warp and weft are inhibited when the clothing is
worn. A basis weight is preferably in a range from 10 to
20 100 g/m?.

Next, leg clothing will be described below which is
one suitable use of the synthetic fiber according to the
present invention, wherein the leg clothing includes
panty hose, tights, over-knee stockings, high-socks,

25 short-socks or the like.

Panty hose are thin stockings with a panty,
consisting of a welt section including a waist rubber, a
panty section including a hip portion, a leg section
(including a foot portion and a heel portion) and a toe

30 section.

Generally speaking, in panty hose, different yarns
are used in the respective sections thereof such that the
welt portion, panty section and toe section are often
composed of a false-twist textured yarn, polyurethane

35 type synthetic fiber or a covering yarn in which
polyurethane type synthetic fiber is single- or double-
covered with a false-twist textured yarn, and the toe
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in wthh 100% of a covering yarn of the polyurethane type
synthetic fiber single- or double-covered with a raw yarn
or a false-twisted textured yarn is used, a mixture knit
type in which the covering yarn and the raw yarn or the
false-twist textured yarn are mixedly knit, and a sheer

10 type in which a twisted yarn of the raw yarn or false-

twist textured yarn is used.

Tights are thick stockings with a panty, consisting
of a welt section including a waist rubber, a panty
section including a hip portion, a leg section and a toe

15 section. Generally speaking, in the tights, the welt
portion, panty section and toe section are often composed
of a false-twist textured yarn, polyurethane type
synthetic fiber or a covering yarn in which polyurethane
type synthetic fiber is single- or double-covered with a

20 false-twist textured yarn, and the leg section and the
toe section may be composed of the same kind of yarn.
Tights are classified in accordance with the kinds of
yarn used in the leg section into a woolly type in which
a false-twist textured yarn is used, a popular type in

25 which 100% of a covering yarn of the polyurethane type
synthetic fiber single- or double-covered with a raw yarn
or a false-twisted textured yarn is used, a mixture knit
type in which the covering yarn and the false-twist
textured yarn are mixedly knit, and a sheer type in which

30 a twisted yarn of the false-twist textured yarn is used.

Over-knee stockings, high-socks and short-socks are
stockings with no panty, consisting of a top section in
which a rubber yarn is to be inserted, a leg section and
a toe section. One having the leg section reaching a

35 thigh is the over-knee stockings, one reaching a lower
portion of a knee is the high-socks and one reaching a
calf is the short-socks. Generally speaking, the top
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5 false-twist textured yarn, and the leg section and the
toe section may be composed of the same kind of yarn.
These are classified in accordance with kinds of yarn
used in the leg section into a woolly type in which a
false-twist textured yarn is used, a popular type in
10 which 100% of a covering yarn of the polyurethane type
synthetic fiber single- or double-covered with a raw yarn
or a false-twisted textured yarn is used, a mixture knit
type in which the covering yarn and the raw yarn or the
false-twist textured yarn are mixedly knit, and a sheer
15 type in which a twisted yarn of the raw yarn or the
false-twist textured yarn is used.
The false-twist texturing process may be carried out
by using any of conventional devices including a pin
type, a friction type, a nip belt type, an air-twisting
20 type or others. Unless the purpose of the present
invention is hindered, the polyurethane type synthetic
fiber may be compositely mixed with other fibers such as
cellulosic fiber through a covering method, an entangling
method, a twisting method or a composite false~twisting
25 method. A mixed-knitting with other fibers may be
suitably used.
The polyurethane type synthetic fiber used for the
leg clothing according to the present invention has a
fiber size in a range from 3 deniers (3.3 dtex) to 100
30 deniers (110 dtex), preferably from 5 deniers (5.6 dtex)
to 40 deniers (44 dtex). The raw yarn or the false-twist
textured yarn of the polyurethane type synthetic fiber
used for bare knitting has a fiber size in a range from 3
deniers (3.3 dtex) to 100 deniers (110 dtex), preferably
35 from 5 deniers (5.6 dtex) to 70 deniers (78 dtex). If the
fiber size is less than 3.3 dtex, a yarn strength falls

to cause trouble in the knitting process, such as yarn
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increase the hard touch of the resultant stockings.

When the twisted yarn is used, a count of twist of
the yarn may be optional irrespective of sizes of raw
yarn or false-twisted yarn provided the yarn-

10 collectiveness is maintained and the repulsive elasticity
is improved in comparison with the raw yarn or the false-
twisted yarn. The count of twists, however, is preferably
in a range from 50 to 3,000 T/M, more preferably from 75
to 1,500 T/M, most preferably from 100 to 500 T/M. If the

15 count of twist is less than 50 T/M, single-filaments are
separated from each other to lose the transparency, or
the single-filament catches to cause a so-called "tsure
(Japanese)". Contrarily, if exceeding 3,000 T/M, kinks
may occur during the knitting and partially knitted into

20 loops of a fabric to significantly deteriorate the
'appearance. If the knit fabric becomes biased by the use
of twisted yarns, S-twist yarn and Z-twist yarn may be
alternately used for the knitting. When the leg section
is knit with twisted yarns alone, a fiber size is in a

25 range from 5 deniers (5.6 dtex) to 200 deniers (220
dtex), preferably from 10 deniers (11 dtex) to 100
deniers (110 dtex), more preferably from 15 deniers (17

~dtex) to 75 deniers (84 dtex). If the fiber size is less
than 5 deniers (5.6 dtex), the resultant product is

30 liable to break due to lack of strength. Contrarily, if
exceeding 200 deniers (220 dtex), the product becomes too
thick and loses the transparency.

A conventional method may be used for producing
panty hose. For example, a panty hose circular knitting

35 machine can be used for this purpose, preferably having
300 to 600 needles and a cylinder diameter in a range
from 7.62 to 12.7 cm.
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For example, a so-called fashlonlng may be adopted
wherein the knitting operation is carried out while
changing a loop density in the course direction which is
a tuck-in depth of the needle, or a loop size of a so-
10 called mating yarn may be changed, which is used in a
mixedly knit stockings, such as a covering yarn, a
straight yarn or a false-twist textured yarn.
A preset condition, a sewing condition, a dyeing
condition, a finishing agent condition and a final set
15 condition of the panty hose are not limited and may be

optionally selected.

BEST MODES FOR CARRYING OUT THE INVENTION
The present invention will be described in more
20 detail below with reference to the preferred examples but
the scope of the present invention should not be
restricted thereby. In this regard, measurements of the
respective characteristics shown in the examples are as
follows:
25 [A] Water absorption ratio of water absorption resin
the water absorption resin is dried under a reduced
pressure at 70°C for 2 hours, and an absolutely dry
weight thereof is measured. Then, the resin is immersed
in water at 25°C for 24 hours, and a water-contained
30 weight is measured, from which the water absorption ratio

is calculated by the following equation (1):

Water absorption ratio (% by weight)
= (water-contained weight - absolutely dry

35 weight)x100 / absolutely dry weight (1)

[B] Strength at break, elongation at break and strength-
retaining ratio of synthetic fiber



(10% !
(10% !
| & (

)-7GtpP4 (10% ! & ()-7w eP;h9"( (10%! & ()-7 (10%! & ()-7kC8
)-7 (10% ! & ()-7 (10%! & ()-7 (10%! & ()-7 (10%! & ()-7( (10%
10% ! & ()-7tX< ( (10%! & ()-7 (10%! & ()-7 (10%! & ()-7 (10%
10% ! & ()-7 (10%! & ()-7 (10%! & ()-7tX< ( (10%! & ()-7 (10%
10% ! &'()-7 (10% ! &'()-7 (10%34&'—()-7 (10%! & ()-7 (10%!

X< (10% ! & ()-7 (10%! & ()-7 (10%! & ()-78&w eP;h9"oS7 (10% !
%! & ()- YrHel%%r{tn%t(ﬁc £ ibE2%;'s &e(f)t Eor10% ho&re) 1A 6A0%!

%! & ()-7tX< (10%! & ()-7 (10% ! & ()-7 (10%! & ()-7 (10%!
% | @tmasphersyeat @0°)Cxp5E18% '(a&m@)SPerX<W) oP, RO 30108602 & ()-7

)-7 %.! w % @6 %§ .7 (10%! & ()-7
)-7 f""ltmé efe[)%% %‘J“ (t)es§ 16% E)es?e 2P(10% ! & ()-7
(10%! atmosphere by a tensile tester UTM-111-100 available from

5 K.K. TOYO BALDWIN. The measuring condition is that a test
piece is set at an initial length of 50 mm and stretched

at a rate of 500 mm/min until broken. A strength and an
elongation (relative to the initial length: %) at break
are measured. The strength-retaining ratio is calculated
10 by the equation (2):
Strength-retaining ratio (%)
= (Strength at break in atmosphere B / strength at
break in atmosphere A)x100 (2)

[C] Stretch recovery of synthetic fiber

15 Measurement is carried out using the measuring
instrument placed in atmosphere. A test piece is
stretched by 300% relative to the initial length (LO) and
quickly returned to the initial length at the same rate,
which cycle is repeated three times. In the third cycle,

20 when a chuck gripping the test piece returns to the
original position (corresponding to the initial length
L0), a length L is measured at which a stress applied to
the chuck becomes zero. That is, the stretch recovery
ratio is calculated by the equation (2):

25 Stretch recovery (wt%) = (4L, - L)x100 / 3L, (2)

The larger the stretch recovery, the better the

recovery.
[D] Moisture absorbing/releasing property of synthetic
fiber

30 An absolutely dried weight of a predetermined amount
of the synthetic fiber is measured (the drying condition
is at 70°C for 2 hours under a reduced pressure). After
being left in the atmosphere A or B for 24 hours, a
weight is measured again. Based on these measured values,

35 the moisture absorption ratio in the atmosphere (A) is
calculated by the equation (3), the moisture absorption
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= (weight in atmosphere A - absolute weight)x100 /

absolute weight (3)
Moisture absorption ratio in atmosphere B (% by
weight)
10 = (weight in atmosphere A - absolute weight)x100 /
absolute weight (4)

Moisture absorbing/releasing ability (% by weight)
= Moisture absorption ratio in atmosphere B - Moisture
absorption ratio in atmosphere A (5)

15 The larger the moisture absorption ratio, the more
the moisture being absorbed. The moisture
absorbing/releasing ability is a driving force for
obtaining comfort, and preferably is as large as
possible.

20 [E] Color fastness to rubbing in a wet condition of
synthetic fiber

A bare knit fabric is manufactured by a circular
knitting machine CR-C Type (available from KOIKE
SEISAKUSHO K.K.). The bare knit fabric of test fiber of

25 1.2 g and a bare knit fabric of polyamide (Leona 12 d/7 £
available from ASAHI KASEI KOGYO K.K.) of 4.8 g are put
into a stainless steel container and dyed with a non-
sulfonic metallized dye (Irgalan Black BGL200 available
from Bayer K.K.) of 4% owf in a dye bath of pH 4.0

30 (adjusted by acetic acid and ammonium sulfate) at 95°C
for 60 minutes. Thereafter, a fixing treatment with
tannic acid (HIFIX SLA available from DAINIPPON SEIYAKU
K.K.) and a soaping treatment are carried out, and then

" the knit fabric is rinsed with water and air-dried to

35 result in a bare knit fabric for testing.

A color fastness to rubbing in a wet condition is
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more finely made by a naked eye at a grade of 0.
[F] Preparation of stockings and estimation of wear
comfort thereof
Gray panty hose are prepared by using a conventional
panty hose circuit knitting machine as described below. A
10 welt section is mixedly knit (in a 1:1 tuck stitch
structure) with the polyurethane type synthetic fiber of
140 deniers (155 dtex), a false-twist textured yarn (a)
of nylon 66 of 56 dtex /17 f and a covering yarn (b)
prepared by using a covering machine available from
15 KATAOKA KIKAI K.K. by stretching a polyurethane type
elastic fiber of 40 deniers (44 dtex) at a draw ratio of
3.0 which is single-covered with a false-twist textured
yarn of nylon 66 of 30 deniers (33 dtex) /10 £ twisted at
600 T/M in the S and Z directions, and a panty section
20 and a toe section are mixedly knit with the false-twist
textured yarn (a) and the covering yarn (b) in a plain
stitch structure. Part of the panty section is knit in a
1:1 tuck stitch structure with the same yarns for the
purpose of run-prevention. A leg section is knit solely
25 with a covering yarn (c¢) prepared by using the covering
machine available from KATAOKA KIKAI K.K. by stretching a
polyurethane-urea type elastic fiber of 20 deniers (22
dtex) at a draw ratio of 3.0 which is single-covered with
a false-twist textured yarn of nylon 66 of 12 deniers (13
30 dtex) /3 f twisted at 1800 T/M in the S and 2 directions.
Next, after being preset by a conventional method,
the gray panty hose thus obtained are sewn with a sewing
thread (prepared by plying and twisting two false-twist
textured yarns of nylon 66 of 30 deniers (33 dtex) /10
35 f). Then, the panty hose are dyed by a conventional
method with acid dye into a brown which is a popular
color, treated with a finishing agent and subjected to a
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5 a relatlve humidity of 70% RH for 15 minutes. The light
exercise is a walking at a speed of about 5 km/h. After
completing the exercise, they are stationary in a breeze
for 10 minutes, and then a hearing is conducted on the
wear comfort including sensory items of "no stuffiness or
10 clinginess is felt", "skin touch is good", "there is a
dry feel", "stretchability is good", "supporting force is
good" and "there is wear comfort". The respective sensory
item is estimated by a five-step estimation system in
which 5 is very good, 4 is good, 3 is indifferent, 2 is
15 slightly no good, and 1 is no good. An average value of
the ten subjects is adopted as an estimated value.
(2) Transparency of leg section
A sensory estimation is conducted by ten subjects
wearing the panty hose to estimate the transparency of
20 the leg section by a five-step estimation system in which
5 is very good, 4 is good, 3 is indifferent, 2 is
slightly no good, and 1 is no good. An average value of
the ten subjects is adopted as an estimated value.
(3) Appearance of fabric in leg section
25 A sensory estimation is conducted by ten subjects
wearing the panty hoses to estimate the appearance of a
fabric of the leg section by a five-step estimation
system in which 5 is very good, 4 is good, 3 is
indifferent, 2 is slightly no good, and 1 is no good. An
30 average value of the ten subjects is adopted as an
estimated value.
(4) Moisture absorbing/releasing property
Tests are conducted for simulating the movement in a
hot summer environment and for simulating the movement in
35 a cold winter environment.
Test conditions are as follows:
1) After sitting stationarily on a chair for 15
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2) After sitting stationarily on a chair for 15
minutes in an environmental test room air-conditioned at
a room temperature of 20°C and a relative humidity of 65%

10 RH, the subject transfers to another environmental test
room air-conditioned at a room temperature of 30°C and a
relative humidity of 90% RH to simulate a hot summer
environment and wears the panty hose. After sitting
stationarily on a chair for 15 minutes, the subject

15 returns again to the former environmental test room air-
conditioned at a room temperature of 20°C and a relative
humidity of 65% RH, and sits stationarily on a chair for
15 minutes. This series of environmental conditions is a
simulation of a daily life in a summer season wherein the

20 environmental condition at a room temperature of 30°C and
a relative humidity of 90% RH is a simulation when the
subject is stationary in the outdoor and the
environmental condition at a room temperature of 20°C and
a relative humidity of 65% RH is a simulation when the

25 subject transfers into an air-cooled house and is
stationary there.

Also, according to this test} to simulate the actual
clothing condition as closely as possible, the subject
wears summer outer wear (a brassiére, shorts (cotton

30 100%), a semi-sleeve shirt (cotton 50% /polyester 50%), a
semi-tight skirt (polyester 100% with no lining), socks
(cotton 100%)).

A humidity inside the panty hose is measured every
30 seconds at a point on a thigh 10 cm above a patella by

35 using a sensor, for measuring a temperature/humidity
within clothing, available from SHIN-EI K.K.

3) After being stationary on a chair for 15
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5 relative humidity of 40% RH simulating a winter season
and wears panty hose. After sitting stationarily on a
chair for 15 minutes, the subject returns again to the
former environmental test room air-conditioned at a room
temperature of 20°C and a relative humidity of 65% RH.
10 This series of environmental conditions is a simulation
of a daily life in a winter season wherein the
environmental condition at a room temperature of 10°C and
a relative humidity of 40% RH is a simulation when the
subject is stationary in the outdoor and the
15 environmental condition at a room temperature of 20°C and
a relative humidity of 65% RH is a simulation when the
subject transfers into a heated house and is stationary
there.
Also, according to this test, to simulate the actual
20 clothing condition as close as possible, the subject
wears a winter outer wear (a brassiére, shorts (cotton
100%), a long sleeve shirt (cotton 50% /polyester 50%), a
semi-tight skirt (polyester 100% with no lining), socks
(cotton 100%) and a winter coat (a wadded jumper)).
25 A humidity inside the panty hoses is measured every
30 seconds at a point on a thigh 10 cm above a patella by
using a sensor, for measuring a temperature/humidity
within clothing, available from SHIN-EI K.K.
4) After sitting stationarily on a chair for 15
30 minutes in an environmental test room air-conditioned at
a room temperature of 20°C and a relative humidity of 65%
RH, the subject transfers to another environmental test
room air-conditioned at a room temperature of 30°C and a
relative humidity of 90% RH to simulate a summer hot
35 environment and wears panty hose. After sitting
stationarily on a chair for 10 minutes, the subject is

subjected to treadmill walking at 4.5 km/hr for 15
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of environmental condltlons is a simulation of a dally
life in a summer season wherein the environmental
condition at a room temperature of 30°C and a relative
humidity of 90% RH is a simulation when the subject is
walking outdoor and the environmental condition at a room
10 temperature of 26°C and a relative humidity of 60% RH is
a simulation when the subject transfers into an air-
cooled house and is stationary there.
Also, according to this test, to simulate the actual
clothing condition as close as possible, the subject
15 wears a summer outer wear (a brassiere, shorts (cotton
100%), a semi-sleeve shirt (cotton 50% /polyester 50%), a
semi-tight skirt (polyester 100% with no lining) and
socks'(cotton 100%)).
The humidity inside the panty hose is measured every 30
20 seconds at a point of a thigh 10 cm above a patella by
using a sensor, for measuring a temperature/humidity
within clothing, available from SHIN-EI K.K..
An amount of evaporated moisture generated from a
thigh portion of the subject is measured by Evaporimeter
25 available from NISSHIN SANGYO K.K..

(Example 1)
An intermediate product polymer having a terminal
isocyanate was obtained by reacting 10,000 parts by
30 weight of polytetramethylene glycol having a number-
average molecular weight of 1830 with 168.1 parts by
weight of 4, 4'-diphenylmethane diisocyanate in a
nitrogen gas atmosphere at 65°C while stirring the
mixture for 1 hour. This intermediate product polymer was
35 dissolved by dried dimethyl acetamide to obtain a
solution having a concentration ion of the polymer by
weight. Then, a dimethylacetamide solution containing 14
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5 approximately 35%.

Urethane type water absorption resin having a
number-average molecular weight (hereinafter referred to
as Mn) of 60,000 and a water absorption ratio of 1,800%
by weight composed of polyethylene glycol having an Mn of

10 7,000, 1, 4-butanediol and 4, 4'-diphenylmethane
diisocyanate was added and mixed with the polyurethane-
urea polymer at 25% by weight. This solution was mixed
with an antioxidant, an anti-yellowing agent or others;
that is, to the polyurethane polymer, 1.5% by weight of

15 isopbutylene adduct of addition polymer of p-cresol and
dicyclopentadien, 2.5% by weight of N, N-bis(2-
hydroxyethyl)-t-butyleamine, 0.3% by weight of 2-(2'-
hydroxy-3', S5-dibenzyl-phenyl)-benzotriazol and 0.05% by
weight of magnesium stearate are added to be a dry

20 spinning dope. A solid content of the spinning dope was
adjusted to be 35% by weight.

The spinning dope was fed to a dry spinning machine
having a hot air temperature of 240°C and taken up at 800
m/min to result in polyurethane-urea elastic fiber of 20

25 deniers / 2 filaments.

Panty hose was prepared while using this elastic
fiber in a leg section thereof and subjected to a wear
test. Various physical properties of the elastic fiber
and results of the wear test were shown in Table 1. The

30 polyurethane-urea elastic fiber was excellent in
elongation, stretch recovery and moisture
absorbing/releasing property. The panty hose obtained
from the elastic fiber were good in fitting and free from
a stuffy or clingy feel.

35 That is, results of sensory estimation of
discomfort, such as stuffiness or clinginess, and wear
feel, such as skin touch, or fitting when wearing the
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Fig. 1 shows an amount of evaporated water when
stationarily sitting on a chair wherein the larger the
amount of evaporated water, the better the moisture
releasing operation. Fig. 2 shows a humidity in the panty

10 hose at a point on a thigh when the subject transfers
between different environments, wherein the lower the
humidity, the less the stuffy and clingy feeling in a
high temperature and high humidity environment of 30°C
and 90% RH. Also, Fig. 2 shows that, in a low temperature

15 and low humidity environment of 10°C and 40% RH, a
moisture-retaining, a temperature-retaining effect is
more obvious when the humidity is lower. Fig. 3 shows a
humidity in the panty hoses at a point on a thigh
wherein, after sitting stationarily on a chair in an

20 environment of 30°Cx70% RH, the subject was subjected to
a treadmill walking for 15 minutes in another environment

of 30°Cx70% RH for 15 minutes, then transferred to still

another environment of 26°Cx60% RH and stationarily sat

on a chair. As is apparent from this figure, the lower
25 the humidity during the treadmill walking in the

environment of 30°Cx70% RH, the better the result; that
is, the faster the loss of humidity after transferring to
the environment of 26°Cx60% RH upon the completion of

treadmill walking, the better the moisture releasing
30 effect to lessen the stuffiness, clinginess or coldness.
Fig. 4 shows an amount of evaporated water in an

environment of 26°Cx60% RH after treadmill walking in an

environment of 30°Cx70% RH. From Fig. 4, it will be
understood that the lower the amount of evaporated water,
35 the less the stuffy and clingy feel appears.
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5 present invention stationarily sat on a chair is more
than in a case of conventional panty hose, and is always
kept at a constant value. As apparent from Fig. 2, when
the subject transferred from a high temperature and high

humidity environment of 30°Cx90% RH to a standard

10 environment of 20°Cx65% RH, a humidity in the panty hose

in a thigh portion, after the transfer, abruptly
descends, exhibiting the favorable moisture releasing
effect, whereby the subject feels less stuffiness,
clinginess and coldness. Then, when the subject

15 transferred from the standard environment of 20°Cx65% RH
to a low temperature and low humidity environment of
10°Cx40% RH, humidity in the panty hoses in a thigh

portion after the transferring gradually descends,
exhibiting the favorable moisture retaining effect.
20 As is apparent from Fig. 3, when the subject

transferred to an environment of 26°Cx60% RH after being
subjected to treadmill walking at a speed of 4.5 km/hr in
an environment of 30°Cx70% RH for 15 minutes, humidity in

the panty hoses in a thigh portion abruptly descends,

25 exhibiting the favorable moisture releasing effect,
whereby the subject feels less stuffiness, clinginess and
coldness. As is apparent from Fig. 4, when the subject

transferred to an environment of 26°Cx60% RH and
stationarily sat on a chair after being subjected to a
30 treadmill walking at a speed of 4.5 km/hr in an
environment of 30°Cx70% RH for 15 minutes, the amount of
evaporated water is always maintained constant,
indicéting that the insensible perspiration is not left
after the walking because of the excellent transpiration
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prepared in the same manner as in Example 1, except that
an amount of polyurethane type water absorption resin to
be added to polyurethane-urea polymer is 11 parts by
weight. Various physical properties of the elastic fiber
thus obtained as well as wear comfort of the panty hoses
were similarly shown in Table 1. As seen from Table 1,
the wear comfort of panty hoses was good.

Results of the sensory estimation, that is,
uncomfortableness such as stuffy or clingy feel due to
the wear of panty hoses and wear feel such as skin touch
or stretchability are shown in Table 1, from which it is
apparent that the moisture absorption, fabric appearance,
transparency and wear comfort are excellent.

Next, results of the simulation tests are shown in
Figs. 1 to 4. That is, as apparent from Fig. 1, the
amount of evaporated water when the subject wearing the
panty hoses according to the present invention
stationarily sitting on a chair in the atmosphere of
26°Cx60% RH is more than in a case wherein the subject
wears the conventional panty hoses, and is always
maintained at a constant value. Also, as apparent from

Fig. 2, when the subject transfers from the high

temperature and high humidity environment of 30°Cx90% RH

to the standard environment of 20°Cx65% RH, a humidity in

the panty hoses in a thigh portion abruptly descends,
exhibiting the favorable moisture releasing effect,
whereby the subject feels less stuffiness, clinginess and
coldness. Then, when transferring from the standard

environment of 20°Cx65% RH to the low temperature and low

humidity environment of 10°Cx40% RH, a humidity in the

panty hoses in a thigh portion gradually descends,
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30°Cx70% RH for 15 minutes, humidity in the panty hose in
a thigh portion abruptly descends, exhibiting the
favorable moisture releasing effect, whereby the subject
feels less stuffiness, clinginess and coldness. As
apparent from Fig. 4, when the subject was transferred to

the environment of 26°Cx60% RH and sat stationarily on a
chair after being subjected to a treadmill walking at a
speed of 4.5 km/hr in the environment of 30°Cx70% RH for

15 minutes, the amount of evaporated water is always
maintained constant, exhibiting that the insensible
perspiration is not left after the walking because of the
excellent transpiration during the walking.

(Comparative example 1)

Polyurethane-urea elastic fiber and panty hose were
prepared in the same manner as in Example 1, except that
the urethane type water absorption resin is not added.
Various physical properties of the elastic fiber thus
obtained as well as wear feel of the panty hoses were
similarly shown in Table 1. As seen from Table 1,
stuffiness and clinginess are discernible whereby the
estimation value is low.

Results of the sensory estimation such as
uncomfortableness felt when the panty hoses has been
worn, such as stuffiness or clinginess, and skin touch or
stretchability are shown in Table 1. As is apparent
therefrom, the moisture absorption, fabric appearance,
transparency or wear comfort thereof is inferior.

Next, results of the simulation tests are shown in
Figs. 1 to 4. As is apparent from Fig. 1, the amount of
evaporated water when the subject stationarily sits on a

chair in the environment of 26°Cx60% RH is less and not

10%
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(

abruptly descend, exhibiting unfavorable moisture
releasing effect, whereby the subject largely feels
stuffiness, clinginess and coldness. Then when the
subject transferred from the standard environment of

10 20°Cx65% RH to the low temperature and low humidity

environment of 10°Cx40% RH, a humidity in the panty hoses
in a thigh portion after the transferring abruptly
descends, exhibiting unfavorable moisture retaining
effect.

15 As apparent from Fig. 3, when the subject
transferred to the environment of 26°Cx60% RH after being
subjected to a treadmill walking at a speed of 4.5 m/hr
for 15 minutes in the environment of 30°Cx70% RH,
humidity in the panty hose in a thigh portion does not

20 abruptly descend, exhibiting unfavorable moisture
releasing effect, whereby the subject largely feels
stuffiness, clinginess and coldness. As apparent from
Fig. 4, when the subject transferred to the environment
of 26°Cx60% RH and stationarily sat on a chair after

25 being subjected to a treadmill walking at a speed of 4.5
km/hr for 15 minutes in the environment of 30°Cx70% RH,
water was not always constantly evaporated but an amount
of the evaporated water fluctuated with time. Also, since
the transpiration during the walking is unfavorable, the

30 insensible perspiration is left after the walking to
increase the amount of evaporated water.
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to the polyurethane -urea compound of Example 1, and
polyurethane-urea polymeric fibers were obtained in the
same manner as in Example 1. All of the fibers had a
proper moisture absorbing/releasing property, as well as

10 excellent strength-retaining ratio and color fastness to
rubbing under the moistened state.

(Comparative example 2)

Polyurethane-urea elastic fiber was obtained in the

15 same manner as in Example 1 except that an amount of
urethane type water absorption resin in Example 3 is
reduced to 2%. Since the amount to be added was too
little, the moisture absorbing/releasing property was
unsatisfactory.

20 That is, results of the sensory estimation when the
subject wears the panty hose, such as discomfortableness
including stuffiness and clinginess, skin touch or
stretchability are shown in Table 1, from which it is
apparent that the panty hose are inferior in moisture

25 absorption, fabric appearance, transparency and wear
comfort.

Results of the simulation tests are shown in Figs. 1
to 4. As apparent from Fig. 1, when the subject
stationarily sat on a chair in the environment of

30 26°Cx60% RH, an amount of evaporated water is less and

not always maintained constant. As apparent from Fig. 2,
when the subject transferred from the high temperature

and high humidity environment of 30°Cx90% RH to the

standard environment of 20°Cx65% RH, a humidity in the

35 panty hoses in a thigh portion after the transferring
does not abruptly descend, exhibiting unfavorable



(10% (10% ! & ()-7 (10%! & ()-7 (10%! & ()-7 (10%! & ()-7 (10%! & ()-7
(10%! & ()-7 < (10% (10%! & ()-7 (10%! & ()-7 (10%! & ()-7 (10%

& ()-7 (10%! & ()-7 (10%! & ()-7IL, _?< (10%! & ()-7 (10%! & ()-7 (10% !
& ()-7w eP; h9" _2< (10% (10%! & ()-7 (10%! & ()-7 (10%! & ()-7 (10%!

& ()-7 (10%! &'() 7 (10% ! &'() 7 2< (10/8 10%. &'() 7 (10%! & ()-7 (10%
| & (-7 (10%! & ()-7 (10%! & ()- T7 (10%! & ()-7_7< (10% (10%! & ()-7
(10%! & ()-7 (Meo%ture (Melpasiow effec)k 7 wheakby &he) sub(eow laggely7 ?<

(1061 & ()-7i (A2 CE gty spsttinetey it Fopthat. hpfnd, PHeh fh): S
(10 (10%! & )str_m(emr/oﬂra&S(f)erre@ldwm &he) srami@w e&ve;orﬂmem@wf &'() 7
(10% ! & -7 GHYelsof G TXE610of10betablsl GhA% b Shbhidi (0%

& ()-7 (10%!

5 env1ronment of 10°Cx40% RH, a humidity in the panty hoses
in a thigh portion after the transferring abruptly
descends, exhibiting unfavorable moisture retaining
effect.

Also, as apparent from Fig. 3, when the subject

10 transferred to an environment of 26°Cx60% RH after being
subjected to treadmill walking at a speed of 4.5 km/hr in
an environment of 30°Cx70% RH for 15 minutes, a humidity
in the panty hoses in a thigh portion does not abruptly
descend, exhibiting an unfavorable moisture releasing

15 effect, whereby the subject largely feels stuffiness,
clinginess and coldness. As is apparent from Fig. 4, when
the subject transferred to the environment of 26°Cx60% RH

and stationarily sat on a chair after being subjected to
treadmill walking at a speed of 4.5 km/hr for 15 minutes
20 in the environment of 30°Cx70% RH, water was not always
constantly evaporated but an amount of the evaporated
water fluctuated with time. Also, since the transpiration
during the walking is unfavorable, the insensible
perspiration is left after the walking to increase the

25 amount of evaporated water.

(Comparative example 3)
Polyurethane-urea elastic fiber was obtained in the

same manner as in Example 1 except that an amount of

30 urethane type water absorption resin in Example 8 is
increased to 50%. Since the amount to be added was too
much, the strength largely falls when the moisture is
absorbed and the color fastness to rubbing in a wet
condition is also inferior. Further, the product has a

35 large moisture absorption ratio to result in a clingy
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water absorption resin obtained from high molecular-
weight diol composed of polyethylene glycol having Mn of
7,000 and polytetramethylene glycol having Mn of 3000
blended at a ratio of 2 : 8, instead of the high

10 molecular-weight diol used in Example 1. The moisture
absorbing/releasing property of this fiber was
unsatisfactory.

(Comparative example 5)

15 In the same manner as in Example 1, polyurethane-
urea elastic fiber was obtained by adding magnesium
chloride of 8% by weight disclosed in Example 1 of Kokai
No. 5-271432, instead of the urethane type water
absorption resin of Example 1.

20 Results of the sensory estimation of
discomfortableness such as stuffiness or clinginess and
wear feel such as skin touch or fitting when wearing the
panty hoses were shown in Table 1, from which it was
found that the panty hose is inferior in moisture

25 absorption, fabric appearance, transparency and wear
comfort.

Results of the simulation tests were shown in Figs.
1l to 4. As apparent from Fig. 1, an amount of evaporated
water when the subject stationarily sat on a chair in the

30 environment of 26°Cx60% RH is less and not always

maintained constant. As is apparent from Fig. 2, when the
subject transferred from the high temperature and high

humidity environment of 30°Cx90% RH to the standard
environment of 20°Cx65% RH, humidity in the panty hose in

35 a thigh portion after the transferring does not abruptly
descend, exhibiting an unfavorable moisture releasing
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portion after the transferring abruptly descends,

exhibiting an unfavorable moisture retaining effect.

As 1s apparent from Fig. 3, when the subject
transferred to the environment of 26°Cx60% RH after being
10 subjected to treadmill walking at a speed of 4.5 m/hr for
15 minutes in the environment of 30°Cx70% RH, a humidity

in the panty hoses in a thigh portion does not abruptly
descend, exhibiting unfavorable moisture releasing
effect, whereby the subject largely feels stuffiness,

15 clinginess and coldness. As is apparent from Fig. 4, when

the subject transferred to the environment of 26°Cx60% RH

and stationarily sat on a chair after being subjected to
a treadmill walking at a speed of 4.5 km/hr for 15
minutes in the environment of 30°Cx70% RH, water was not
20 always constantly evaporated but an amount of the
evaporated water fluctuated with time. Also, since the
transpiration during the walking is unfavorable, the
insensible perspiration is left after the walking to
increase the amount of evaporated water.
25
(Comparative example 6)

Polyurethane resin having a water absorption ratio
of 1600% by weight was obtained by reacting 1 mol of
polyethylene glycol having a number-average molecular

30 weight of 6000, 2 mol of 4, 4'-diphenylmethane
diisocyanate and 0.25 mol of 1, 4-butanediol with each
other. This resin was molten and extruded from a nozzle
to obtain polyurethane type synthetic monofilament fiber
of 20 deniers. The fibers obtained from Comparative

35 examples 5 and 6 had a large moisture absorption ratio
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to rubbing in a wet condition in the atmospheres A and B,
respectively, in Examples 3 to 12 and Comparative
examples 1 to 6.
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winding speed of 800 m/min to result in polyurethane-urea
elastic fiber of 40 deniers (44 dtex) / 4 filaments. A
bare plain stitch knit fabric was prepared from the
polyurethane-urea elastic fiber of 40 deniers (44 dtex) /
4 filaments thus obtained and nylon fiber of 70 deniers
10 (78 dtex) / 68 filaments by using a circular knitting
machine under the following condition, and shorts were
formed therefrom. The estimation was made on the shorts
in the same manner as in Example 1, results of which are
shown in Table 4. The shorts were excellent in wear
15 comfort, that is, they are free from stuffiness and
clinginess.
Condition for knitting bare plain stitch knit fabric:
Knitting machine: manufactured by Okuma Morat K.K.;
24 gauge/in; 11 rpm
20 Mixture ratio of polyurethaneéurea elastic fiber:
18.6 %
Feeding rate of nylon fiber: 37 m/min
Draft ratio of polyurethane-urea elastic fiber: 2.5

25 The obtained bare plain stitch knit fabric was dyed
under the following condition:
Scouring: SCOUROL FC-250 (available from KAO K.K.; a

trade name), 2g/L; 60°Cx20 minutes
Preset: 180°Cx45 seconds
30 Dyeing: off-white; rate of temperature rise:
2°C/minute, 90°Cx30 minutes
Final set: 170°Cx45 seconds; density: 75 course/in

and 48 wale/in

35 (Example 14)
The spinning dope of polyurethane-urea polymer
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urea elastic fiber of 280 deniers (310 dtex) thus
obtained and nylon fiber of 50 deniers (56 dtex) / 17
filaments by using a raschel knitting machine under the
following condition, and a girdle was formed therefrom.
10 The estimation was made on the girdle in the same manner
as in Example 1, results of which are shown in Table 4.
The girdle was excellent in wear comfort, that is, it was
free from stuffiness and clinginess.
Condition for knitting raschel knit fabric:
15 Knitting machine: raschel knitting machine
manufactured by KARL MEYER K.K.; 28 gauge/in
Structure: 6-course satin net
front 10/01/10/12/21/12
back 00/22/11/33/11/22
20 Runner length
front 113.5 cm
back 10.0 cm
The polyurethane-urea elastic fiber was warped while
stretched at 100%. The above condition is a machine
25 setting condition.
On-machine course: 90 courses/in
Mixture ratio of polyurethane-urea elastic fiber:
20%

30 The raschel knit fabric thus obtained was dyed under
the following condition:
Scouring: SCOUROL FC-250 (available from KAO K.K.; a

trade name), 2g/L; 60°Cx20 minutes
Preset: 190°Cx45 seconds
35 Dyeing: off-white; rate of temperature rise:

2°C/minute, 90°Cx30 minutes
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10 40 deniers (44 dtex) thus obtained and nylon fiber of 50

deniers (56 dtex) / 17 filaments by using a tricot
knitting machine under the following condition, and spats
were formed therefrom. The estimation was made on the
spats in the same manner as in Example 1, results of
15 which are shown in Table 4. The spats were excellent in
wear comfort, that is, they are free from stuffiness and
clinginess.
Condition for knitting tricot knit fabric:
Knitting machine: tricot knitting machine
20 ~manufactured by KARL MEYER K.K.; 28 gauge/in
Structure: half tricot
front 23/10
back 10/12
Runner length
25 front 160 cm
back B0 cm
The polyurethane-urea elastic fiber was warped while
stretched at 100%. The above condition is a machine
setting condition.
30 On-machine course: 90 courses/in
Mixture ratio of polyurethane-urea elastic fiber:
20.5%

The tricot knit fabric thus obtained was dyed under
35 the following condition:

Scouring: SCOUROL FC-250 (available from KAO K.K.; a
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covering yarn as a weft and a yarn of 20 deniers (22
dtex)/7 filaments as a warp under the following
condition, from which fabric are prepared shorts. The
25 estimation was made on the shorts in the same manner as
in Example 1, results of which are shown in Table 4. The
shorts were excellent in wear comfort, that is, they are
free from stuffiness and clinginess.
Loom: a rapier loom manufactured by TSUDAKOMA K.K.
30 Reed drawing-in width: 204 cm
Number of weft insertion: 110 picks/in
Total number of warp yarns: 14500
Gray fabric density: warp density 200/in; weft
density 110/in
35 Mixture ratio of polyurethane-urea elastic fiber:
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Y109%&' () - 6P Yla%&a(ﬁoﬁérlng draft ratio of 3.0 to result in a covering
yarn of 1000 T/M. A stretch fabric was woven by using the
covering varn as both of weft and warp under the
20 following condition, from which fabric are prepared
shorts. The estimation was made on the shorts in the same
manner as in Example 1, results of which are shown in
Table 4. The shorts were excellent in wear comfort, that
is, they are free from stuffiness and clinginess.
25 Loom: a rapier loom manufactured by TSUDAKOMA K.K.
Reed drawing-in width: 204 cm
Number of weft insertion: 110 picks/in
Total number of warp yarns: 8800
Gray fabric density: warp density 120/in; weft

30 density 110/in
Mixture ratio of polyurethane-urea elastic fiber:
25.0%
The resultant fabric was dyed under the following
condition:
35 Scouring: SCOUROL FC-250 (available from KAO K.K.; a

trade name)
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(Comparative example 10)

20 A raschel knit fabric was prepared from the
polyurethane type elastic fiber (available from ASAHI
KASEI K.K.; a trade name Roica SC Type) of 280 deniers
(310 dtex) and nylon fiber of 50 deniers (56 dtex) / 17
filaments in the same manner as in Example 14, and a

25 girdle was formed therefrom. The estimation was made on
the girdle in the same manner as in Example 1, results of
which are shown in Table 4. The girdle was unsatisfactory

in stuffiness and clinginess.

30 (Comparative example 11)
A two-way tricot was prepared from the polyurethane
type elastic fiber (available from ASAHI KASEI K.K.; a
trade name Roica SC Type) of 40 deniers (44 dtex) and
nylon fiber of 50 deniers (76 dtex) / 68 filaments in the
35 same manner as in Example 15, and spats were formed
therefrom. The estimation was made on the spats in the
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20 and nylon 66 fiber of 20 deniers (22 dtex) / 24 filaments
in the same manner as in Example 17, and shorts were
formed therefrom. The estimation was made on the shorts
in the same manner as in Example 1, results of which are
shown in Table 4. The shorts were unsatisfactory in

25 stuffiness and clinginess.
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by weight.
3. A moisture-absorbable synthetic fiber with an

improved moisture releasing property exhibiting a high

elongation and high stretch-recovery defined by claim 1
20 or 2 wherein the synthetic fiber is polyurethane type

synthetic fiber or polyether-ester type synthetic fiber.

4. A moisture-absorbable synthetic fiber with an
improved moisture releasing property exhibiting a high
elongation and high stretch-recovery defined by claim 3,

25 wherein the synthetic fiber is polyurethane type
synthetic fiber obtained by a dry spinning.

5. A moisture-absorbable synthetic fiber with an
improved moisture releasing property exhibiting a high
elongation and high stretch-recovery defined by claim 4,

30 wherein a retaining ratio of a strength at break in the

environment of 30°Cx90% RH relative to that in the

environment of 20°Cx65% RH in the polyurethane type
synthetic fiber is 90% or more.
6. A moisture-absorbable synthetic fiber with an
35 improved moisture releasing property exhibiting a high
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reaction of the following components (a) and (b) or (a)
to (c):
20 (a) High molecular-weight diol containing at
least 50% by weight of polyalkylene ether glycol having a
number-average molecular weight in a range from 2000 to
30000. in which ethylene oxide unit is contained at least
70% by weight;
25 (b) organic diisocyanate; and
(¢) low molecular-weight diol having a number-
average molecular weight in a range from 50 to 200, or
bifunctional amine.
9. A moisture-absorbable synthetic fiber with an
30 improved moisture releasing property exhibiting a high
elongation and high stretch-recovery defined by claim 8,
wherein the high molecular-weight diol is polyethylene
glycol; the organic diisocyanate is at least one of 4,
4'-diphenylmethane diisocyanate and 4, 4'-
35 dicyclohexylmethane diisocyanate; the low molecular-
weight diol is at least one of 1, 4-butane diol and

ethylene glycol; and the bifunctional amine is at least
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A moisture-absorbable syntheti fiber with an
improved moisture releasing property exhibiting a high
elongation and high stretch-recovery defined by any one
20 of claims 4 to 10, wherein the polyurethane type
synthetic fiber is polyurethane-urea elastic fiber
composed of polyurethane-urea polymer obtained by
reacting polyalkyleneether glycol having a number average
molecular weight in a range from 500 to 10,000 with an
25 excessive molar amount of organic diisocyanate to result
in a prepolymer having isocyanate groups at both ends,
which is then reacted with bifunctional amine and
monofunctional amine.
12. A method for producing a moisture-absorbable
30 synthetic fiber with an improved moisture releasing
property exhibiting a high elongation and high stretch-
recovery, wherein polyurethane-urea elastic fiber is
obtained from polyurethane-urea polymer obtained by
reacting polyalkyleneether glycol having a number average
35 molecular weight in a range from 500 to 10,000 with an
excessive molar amount of organic diisocyanate to result
in a prepolymer having isocyanate groups at both ends,
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average molecular weight in a range from 50 to 200, or
bifunctional amine.

20 13. A method for producting a moisture-absorbable
synthetic fiber with an improved moisture releasing
property exhibiting a high elongation and high stretch-
recovery defined by claim 12, wherein the polyurethane-
urea type synthetic fiber is obtained by dissolving in an

25 amide type polar solvent a urea compound obtained by the
reaction of the following components (A) to (C) in a
range from 1 to 15% by weight relative to the
polyurethane-urea type polymer.

(A) Nitrogen-contained compound containing

30 bifunctional amino group selected from primary amine and
secondary amine and nitrogen-contained group selected
from tertiary nitrogen and heterocyclic nitrogen;

(B) organic diisocyanate; and
(C) compound selected from mono- or di-

35 alkylmonoamine, alkylmonoalcohol and organic
monoisocyanate.

14. A fabric composed of the moisture-absorbable



YL109&' ()-6P Y10%&' ()-6P YL109%& ()-6P Y10%&' ()-6P Y10%& ()- 6P

Y109%&' () - 6t X8KOB5P Y109&' ()-6P Y10%& ()- 6P Y109%&' ()-6St/[ ~B TP

Y10%& ()-6_C35P P Y109%& ()-6P Y10%&' ()-6P Y109%& ()-6P Y10%& ()- 6P

Y109%& ()-6P Y10%& ()- 6t X35P P Y10%&P Y10%&E)-6P YL0%& () - 6% Y10%& ()- 6YP
Y109&' ()-6P Y10%&' ()-6P YL109%& ()- 6pPOX35P Yoo ()-6P YLO%& ()-6P

Y10%& ()- 6P Y109%&' (}; 6YSt/[ ~B T%w Y109%& (%{ 6P Y109 9 6P Y109&' () - 6P
Y109%& ()-6P Y108 e e LEp ap gRPHIV SLRFAEND - 6P
Y10%&' () - 6P YlQ%Ko;(ér@Stde[frr&dTl%yYWdﬁe 6 PARR IR0 %8 o) -16&P Y109&' () - 6&P
Y10%&' () -6&P YL09&' ()< 6P Y100 8 0% ()-6P YLO0%&' ()-6tY:.| PASP P
Y109 ()- 6P Y10%& () L35t e ook ]"tr)l% PRYE 26 6 MK () - G
C&f #109K& () - G A& DN f ) YR tHEANRYEHI%e 1 JwithOER LGfEFoved moisture

iEEE:)IJA_LLég((%;EEloéLOMaO&%&fFQlé; %@*‘%é;f n[edd fg}p (@‘q&"(”)fogé (]c)q(gd”\%’ (1100% &) -

L9 "10% L& ()-L "L, Z41.09 (w)arg_l_ an#lcml_q_r&q JCOMPEGHA &IE( )Ehe" RS ETE e-m
L3109L& () -  X1ssckd94 1o Séélth%t]i%/qgfl@eﬁ/ Wl‘l§1 10V i &vlel Yndli s ud@UALE () -y
$ X s"1098%& () - yWt S2 ()- L& 10% & ()-10LL10LL10LL
L 51" 10%.L& () ral%ﬂm/&rﬂpw ingd be#fG% oge( pL cdaimgl Jodg id)y- LI f
#10983& ()-' &#10%00¢ () A ov@hl G%UpT i& (dom M%%&tmb ﬂbﬂsﬂ:@ie—

#10% @ (111 (RRSEFODIe BHOHS FELbsr pidyng inproyed BOLBIIEK () -

2! 1#10%CCE () -rel das it ety Eeflﬂéﬂ)%@&a(n)y— odlesofv c1Ahs 101010 .

N 1#109%&' ()-; 2 L 1#1000P9& QYR f1#10%-& ()52
“1#10% & () - ; 2v} LpZiﬁ%z l(e)fo‘*’%agléj;ﬁé‘pﬁse% o LR O S A e PO R P St
L' 9S#10%. L& () -syrgdetiug f(iper Migho%n dmproiegNmpisture releasing

Ln® #10%.L& Q% % % %

b #10%& gn))/o B 10%’1’&@(:&) m)r%é)c;Hﬂl§J Yy e&ng%) frofg%éa s @Q%f(l)é%& ()-

&" 10%& (3,- LOMLOY&Kk &2 +( ) nlelnf(s'*rwﬁaﬁlmpeﬁeﬁp/@ \i*@ﬁomom&MIGW& ()-

L' &' 1098k&&’ ( ) -dbskrba¥liet syhthetdcl @lbed (hith &nm%p&o«z)ed lo§sLAKB0&L () -

Nol—égg: ng Eg?gl Q%Illeezflc?lr?@ %%d@'e&%ég%&&e%%g a.% | n§f8§]aL8m' Hg?)%‘l Pndleslc A

"Default Paragraph Rént kw%p@IWREZhrb@pmpolseﬂ* orf t¥e3BpiBlhbPeAVWQ ry4{ =S

s THLERGRCE, DETEAE, b Ml G BABE40Ra osgk0 1

"&+(*. [ 226<\ ? DEDAANIDYU PTOPer§¥OARLdped by krSnIpg<03" thagms 1 to 11.
VB~ (, 1 y269=9%( C~EGJi L[ NQSVWEZZ" Z* 7] Z7Z<Z| ZXZeZuZZZ7777777777777Z[ [ +[ 3] : [ B[ G
PEX{ali [n[X[ILLILOCOLLIIIM YV VA 1318V VP XL X VAL

[ \ 8\
]A]AI%?] FIMR 7] ]h]niu]{]]]]]]]]]]A]A]A]A]A]A]A]A]A]M

0/\5/\ /\B/\K/\S/\X/\ /\e/\p u/\Z/\/\/\/\ NANNNN ' 5 > Qwa p \V
. @GPUZDbiw ]| e aaaaa&a3a8aFal\/aUa_adava~aathi Pl No+qOuv

vvz| 6~>~F~0O~V~] ~a~f ~p~X~~~~~~~~~~~~~ "07BI [ gz~ % 6BNTbi of

, 3: >ELQZbf kwl 98>JQX_dkrv~! (-4; ?FMJ grv} & DMejgx /; CP ox".: CQ ht #1<I PX\ ~
% 07<CIQY fnt y~&+18CKR[ " {

' 8EOM ~$+67DQ gw i M / 9BRbi sz~#2DJ_py~+?0 cj nx&4=DKO ne$+29@X _cp% 37?FJIV] ae

| sx -8>ELQY mg{ $6@HZnw ) 049@5_Xgr } ") 06=DHT[ _cj qv} #*. 5<Cl PW bnx) <CN\\ ap
7C[ %/ 6; BJQZaf ns} &t+; GPUao{ -6; HMI[cj pw ' 39@Mapu}! (0>FVvdj gw~% =MVahoul|
#SCLU[t ~2FZj p~(=BVRi z+VI Iv\ “abcdef ghi j kl mopqgr st uvwxyz{| } ~

" HEUR ()*+ -.10123456789:
<:>?@\BCDEFG|-|I JKLM\ICPQ?STUVV\XYZ[ \]~_"abcdef ghi j kl mopqgr st uvwxyz{| } ~
I"H#$UR' () *+,-./0123456789: ;
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
" #$UR' ()*+,-./0123456789: ;
<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\ ] *_" abcdef ghi j kl mopqr st uvwxyz{| } ~
I"H#$UR' () *+,-./0123456789: ;
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
" #$UR' ()*+,-./0123456789: ;
<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[ \]"_" abcdef ghi j kl mopqr st uvwxyz{| } ~6Ti nes
New RomanAri al Courier New'h Root EntryWrdDocunenty
" #$UR' ()*+,-./0123456789: ;
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #$UR' ()*+,-./0123456789: ;
< >7? @\BCDEFGHI JKLM\IODQ?STUVV\XYZ[ \]"~_"abcdef ghij kl mopgr st uvwxyz{| } ~

#$%& ()*+, - /0123456789

v R NS NN o~ 1 1 R M IZA NN\ "T"1 R A ANVZ/N\ 7T \ 1 A ~ _fr 1. £ _1.*“ *"'%®@vr ey e,rn




