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Engi neering; Inc., Canton, Massachusetts De- | am nati on of a 2.5 cmx 17
cm spec IS start A ea about
t he Ir[:"lwd{omar?“Ic"’o'ts1‘c£ft ﬁ"dea ‘H’”S'? ﬁ ﬁﬁ:{c p? ?{'8 efﬁté)étﬁt' ' tﬂ‘P"n‘] ﬁ? g‘ i ni ng
2 5 em S § ittone WI roll in the e nis?lxm n

%ﬁa 98 e%@ |tr1% £n cm E E\g 9
setti NIRefd sqo ”R E&'ﬁnﬁé o or atu for
cr osshegthihRaEY s%ﬂaﬂ:@& nﬂ‘ ﬁtfor%ia“r‘ 7‘5”9310 75’1;;{&% and &
Ul | SCRY G-uhd31eTo, & 4 65 Cob 3 00, GHF Dbo %1 o, eaémahé fo mpsmus%a
placed bdy e3asu Q4 eacheAéa R&uit ek aap&ma& LAaespééas Gﬁhe{faﬁ&% kA8l a Wdibth srdidi&ag heet
apart i 5t BEAIEH0OImin Wel ﬁﬁbg’é@hb&ﬂhé‘ﬁgéts ance equals the integrator reading
di vi ded bstiestapiy sHobt dsEhasdad \iR6uzh b §idghing eyMipmcht, HGRE AgHIndIP elettraad.gel |
Si ze anfimésndutisy Sessdge a6 r@INBANS roll BB theh dAdthéraN 4 itited QARG paShgb Froeyit B3NS rdhIve
her ei n. arfdl finally 2Rothler 184 i32duddg Fdseaga atomfrolt Bas rof B7.aR@ the kit RR WIS itd11-1/2
accor datvoes i driyindlABRJth Th- thibd sMdgdO TamBhaes expefidtddedboitrBiNaivinkays i énectransveldd| | en
bur st stireetivgt Thei fihalnshess veigbled aboat A8 @yroPaamd avas\ifiét and\&GWivinDin bipdsararek. Jimdishest was
r epor t edeli ppnilad, efadicabdbhity sitistactagy tensile chiyrahtapisticatits @pivdadf T66%rota sverags tean
accorgasteestivet 1 NaTOEB dd #ts Tglagingtion strengtboaf 083 Nicr. Eeen@uiniertrdot &r t@Lshpat\hadHr| |
per meab$'¢retrgtiojos ahpptBlired i n accordance with TAPPI-T-460 M49 and is
reported in sec/100 cnB /cnR herein. Bacterial inhibition rates, reported
in percent, are neasured in accordance with the test described by S. K
Rudys, PHMRLEL properties of Spunbonded I\/Edi caI Packagi ng l\/at erials”

NO-e2® of T PPI nf er nce io " i I% m nar" eld
in Hilt F%:l;o stret Eh B %( enAthlfh ,
Geor gi a (}/ﬁ’ {e %ﬂS sﬁa” ee ﬁlée Bratfire
| trefc mg ng in four, roxa equal etch s y was

imt o il ap 1t%§a. E? hpon @ b su,%g i nn%Eiiﬂund alyzer
oper % efﬁe q lpmaﬂ ?’EQJ) Ltll nt ﬁﬁﬁ n9 on e em
i nvent | @Rpibres WobAY f 'ﬁa%lerﬂa &kt f r‘REm Lé§r?acé %n@ﬁ%re@@ Jribrithbd 8 Ine SHEQ as

steril eddnﬁ 91% @Qﬂré?&ung\éﬁ&wr\%&lnﬁ‘é?ﬁﬁﬁ aRﬁ maRAHRIR GO S ure %ﬂ%ﬁ@ hERRS il in the
air-i nfh{e;ng@tﬂeggdm;rl ers for- house COnstruct | on, and the like. The desired

properties can be obtained by careful adjustnent of the tenperature and the
totaky stretch enployed within the narrow ranges of the process of the
present invention. 20 EXAMPLE I In this exanple, a very |light weight,
bonded nonwoven sheet of pol yethylene plexifilanmentary filmfibril strands
is prepared in accordance with the present invention by stretching a
nonbonded, lightly consoli- dated, starting sheet to about 1 1/2 tines its
origenal length in three continuous stages. The resultant sheet, 25 though
wei ghing less than 30 g/nR2, is of satisfactory strength, uniformty and
appearance. A 1.5-nmeter wide starting sheet was prepared by the general
techni ques of Steuber, U S. Patent 3,169,899, as described hereinbefore.
thrbnent as deplcted in Figure 1, was enployed to flash-spin |inear
polyﬁlhylene which has a nelting point of 135 C, a nelt index of 0.9 and a
density of 0.95 g/cnB The starting sheet was fed to stretching equi pnent,

t he-construction of which is shown schematically in Figure 30 2. Qperating
conditions for the equipnent are summarized in Table |, which lists the
surfgce speed and tenperature for each heating, stretching and cooling
roll, as well as sone surface tenperatures of the sheet in various

| ocations of the equipnment. Table | Exanple | Operating Conditions
Tenperature, OC Peripheral Speed Roll No. m mn

Roll Fluid Sheet Surface . :
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40 50 29.8 . 93.3 92.2 51
30. 2 93.3 - 52 30. 2

135. 6° : " 128.9 53 -EP 0184932 B1 30.5 135. 6
45 .54 s 30.9 o 135. 6

128. 3, 55 © 36.0 135. 6 ;
56 41.1 TABLE III35.6 127.8 57
46.0 135.6 _ 46.0
26. 7 56,7 50 SHEET OF RXAMPLE o 46.0

<10. s Sample No. 31 1 Sheet sudilade teddeat ur d5-@er eIgeasured by

means of a B&mdth@hdtpw@qquergOQ?g., an lrconferr] infra- red pyroneter).
Because of equipE%Q% ggace limtations _such tenperatures of the noving
sheet were 55 neasuréd @t only certai R4l ocati 8s: nangfy, at7?fositions,
over rolls 50, 5Rea¥4ng56 and 58, thagk7were | @gated 452cl ockgise from
vertic¢al an I ol ver roll 59 juyst.upstre of pip,.rol]l 76. Corona
di schar ge ugf?gggg gﬁge§g, | ocat ed jus?'égmmst égﬂlof ?d?%r r%t?570 and
S-wrap rol | SB8e5n8PgBdut mZMint o 3.2 cm above the surface of corresponding

heating rolls SOEagdr®dg €ach operateggal a vghtage of,19 7 P 0 184 932
Bl to 12 kilovolfs d.c.g.and a current of aboutb?,go n‘i%:?b%rrps:i'}ah%

el ect 'bstati cal | Y*PVAREd the sheet to%Bh8 rol #8:8Each54 0?1 we&-Hositi oned
W th respecTempetatunextecoll in the equipnment so that the maxi num di stance
that the sheet t eled freely and w fhout c act wth aroll, was no nore
than 2.5 cm Eac i?lroll was 1.65- net %E Iongfyébll dr3fet ers3there: for
heatigg rolls 50Sheégt 52 and 53, andi3dill rb3l 59, A1 0 craxmmch: for 5
stxet ch rolténdfie SSrrefgend g7 and cool roll 58. 20.3 cmeach: for nip
rolls 70, 71, 72, -73, 74, /5 and 76, and for S-wap rolls 60, 61, 66, 67,
68 and 69, and i‘dPer rolls 80 and 8111720.2 chi%®ach: 20 forl® wap rolls 62
and 63, 25.4 cmxmch. As a result of jjpe posiid oni ng gnd spagds of the

vari opes rdis%fkégginun1stretch rate of about 1800% m n was | nposed upon
the sheet. As E%ﬁ?ing sheet was passed through the stretching

equi pnent, it wMPnomnally stretched 8,37 10 g.gres dw.img passage from
roll 54 to roll , then another 1.1 iJres ring passage fromroll 55 to
roll 56 and finally another 1.12 ti né&é ri né’lkpésssagg'%f‘sgm r'"cfﬂlrE 56 to roll
57. Teus, tRfdamidatien Niamched to B.RL tiMesS7ts Ori3gi nalo.gength in
three stag@garlhgy sheet experienced aboyt 8% shrg nkagg ijn thg transverse
direction. _The final sheet wei ghed about 28 [‘err] and™was fl'at and

uni form i n BAF&ar &¥@. The sheet wad?fel | bdrgMed, a$83ndi c808d by its

sati sf act olPermeadilld tgharacteri stics, its opacity of 78.6% its average

t ear TB_st%%anpopf 3. 1 Ieewtons and its delam_nation strength of 0.33 Ncm
The Guinier pl'o t §® & sheet had a 'dpe rati'@ of atodt 0. #-SEXAMPLE I I
20 Thi s ex&#ydrostatdircdsiedlds pmepar attisan of fisar strasshed- ang- bonded

| i ght wei gh :S, 0f, s ntigon. gkthe sheets were_prepar wth
qu%bgpnt EggQg?gégi%a%gﬁgé?§%§i#ilapsto tho?g used P Exang e |. The

stret chi ngORa§1d¥ne ¥ n four, approxi Bdtely edQal, stP8tch sB&ges. Only one

roll, roll cE9niwas suop@ &atrdoChi || roll 73R0l | g5§was ysgg aspaggadditiona

heated stretch roll. Table Il summarizes the conditions under which 25 the
equi pnent was operated and the properties of the resultant
st ret ghed- and- bonded sheets. The tenperatures reported in Table Il were the

maxi mum RJ & t enper atures experienced by the sheets during the hot
. stretchﬂigL£§§~bonding operation and the maxi num tenperature of the heating

oil int heln'tl% g)l’arrr]w%"eltye g}aggtty%gd h‘é"anS 'wav3e?eng3t§ x-ray scattering Guinier-plot slope ratios of sheets

of the invention are compared with those of sheets that have been bonded and/or stretched by techniques
outside the invention. The comparisons are summarized in Table Ill wherein sheets of the invention are
designated by Arabic and/or Roman numerals (the Roman numerals referring to the examples of this
application) and comparison or control sheets, which are outside the invention bear alphabetic designations.
All sheets are formed from polyethylene plexifilamentary film-fibril strands of the type used to prepare the
sheets of Examples | and ll. The stretching conditions listed in Table ill represent the total siretch
{expressed as a factor of the original sheet length) and the highest temperature experienced by the sheet
during the stretching.

All samples of sheets of the invention, except sample 7, were made from non-bonded starting sheet.
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" 40 45 50 55 8 EP 0184932 Bl TABLE |1 SHEET OF EXAMPLE || Sanpl e No. |

-1 -2 I1-3 I1-4 Sheet Unit Weight, g/[err] i
Entering . C 52EP 0184 932 B4 » 74 74
Leavi ng ‘ ) 27 34 42 47 10

St r Et\%ﬂ Eg% G .of the in Jéfmm v»;gjaﬁ:epared from a startmglshgé that had been‘:i]‘ bt?n d atgabout 1?53 °7C4 |§ (?
. 56 eetPalgm ﬁ&Lr in eral_procedure of David, U.S. Patent 3,442 5
30- 3 |ety of comparison shestsS4t InBillded |n Table I, Comparison "a" is an unb%ﬁdeg lightly

48. 8 consolééte@sheet whicft BaSred VSR 66 Bbdthén all 7l it thedshme type of material that is used as the
138 5 non-bo%@é% starting sheet1f38 hot stretchin 3?% bahlﬁ%t operations in accordance with the mventﬂa\?r

131 ~ Compasidon "b", is a i5Rf) cbRHAAR, noatdoRddd tskiriingsdek that has been heated in air without
117 strotchih@. Comparison satibles "c" and "ad 8 lighdly consolidated, non-bonded starting sheets that hava/
36 beenddiretched at roomDBmpddature. Coiiparksb® Bfalids0B", VD and "g" are lightly consolidated, non-
5.3 bonded Starting sheets th&.hdve been bond&d Sithlid stretching on equipment of the type shown in Figutk5. O
14.3 10 2. CdnpaPson samples1'6” &d30 are lighthDepnsulitiatealt hopbpnddid eldets that have been calendered
0. 29 betwedd. tBe/ rolls of a 25-10n BRX10°-Newtdd) dafendaeaThe rédnaining comparison samples "j" through
4.4 "t a@ @xamples of comn@rcial Tyvek® spunbolied ofefin shePta, which are lightly consolidated, non-
475 bondg@ gtarting sheets thab@8e been bong@gigviPPeut sigidhingiin ¢ Pal@sr kander| g@cfoeqan?e wuth
1.1 the general procedures of] Dayid, U.S. Pajenfy3 BsEqit Ralmer-ppndef cermpwercial samples "j"
152 15 through &pg' the listed slopg gatio is the average offhe £QvER gAMPIes A ToRA lpqh(jgpal slope ratios were
83 -1.02, 9212 1.02, 1.31, 1 zggnd 1.12, respeogfelyﬁfﬁor Paim eed( mplea/“q“, "r* and “s", the listed
86 slopegetlo is the average gisthe three mdwndg@ s@ﬁ-rﬁ?oe]? vah.gF Bf 1696 ];%ata}ne 1 Ohrespectwely

be seen from t gn summan d P@s " "

0.73
ty, i e °E?'?"Fr m f“°§ FP’%SFT‘
R Shey o g o W@Pﬁ} U gﬁbg‘r R

been bondel 8hd/ or stretched by techni ques outside the |nvent|on The
conpari sons are summarized in Table IIl wherein sheets of the invention are
desi gnated by Arabic and/or Roman nunerals (the Roman nunerals referring to
the exagples of this application) and conparison or control sheets, which
are outside the invention bear alphabetic designations. Al sheets are
formed from pol yet hyl ene plexifilamentary filmfibril strands of the type
used to prepare the sheets of Exanples | and 11. The stretching conditions
listed in Table Il represent the total stretch (expressed as a factor of

t he orisgi nal sheet |ength) and the highest tenperature experienced by the
sheet during the stretching. Al sanmples of sheets of the invention, except
sanple 7, were made from non-bonded starting sheet.
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et A R N i L

9 EP 0 184 932 Bl Sanple 7 of the invention was prepared froma starting
sheet that had been bonded at about. 133 C in a Pal ner bonder in accordance
with the general procedure of V] Pat ent 3, 442,740. A wide variety
of corrparr son sheets are incl u%ﬂ6 9?14%%3% II'l. Conparison "a" is an
unbonded, l'ightly consolidated sheet which has received no treatnent at
all:tit is the .same type of material that is used as the 5 non-bonded .
starting sheet for hot stretchi nMi ng operati-ons in accordance with
t he invention. Conparison "b", i y consol i dated, non-bonded
starting smgﬂX¢ThMIhEEWBEEBIEéﬁﬂﬂ@ﬂﬁaﬂﬁi§Wﬁ&lﬁ&@FsEEEEihﬁndllConparison

sanples "c" and "dygne Ilghtlys,ctegsgh E n@.glhlqréq.ed starting sheets

that have,pses Stfv‘c‘etzQ;thd ol son sanples "e", "f"

and "g' are light ensol idat ed,, non- bg ded st iNg shegé t!Sat have '
been bond®d: wi thoué/ retchsdtg %%heqw p_n:e_gt_of t a%' % S & Figure 10
2. Conparison sanples "h" and "i" are lightly consolldated non- bonded
shd@ts thal have b@én caI endek &l bet weehZ®he .rol | 8-3f a 25 -2%n (2. 2X
[err]- op) cal egger. The rengd ni ng cpgpari son panpml es "jggthrough "t
are exanples of comrercial Tyvek spun-bonded ol efin sheets V\hr ch are
lightly Ebndol i dat 84, non- bdndll start}dy sheet sOr it hav®@%een bonded
W thout sirgtchinggizn a Pal mar, sapnder, 1maccordaocesvmth tgw general
procedures of David,_ U S. Pate ét 3,442, g4 For r- bon% comer ci al
sanpl es I‘}‘" 15 thr‘gugh "p” tHn Q|sted f pe ratr t he rage of the
seven sanpg es, whose individaal74l ope reBlos were01502 1> 1.02, 1.31,
1..25 and 12, resgectlvely Fq_r Pal mer p€nded sagp "q'uege " and "s
theolisted slope ratio is the aver age o} he three |nd| Vi (fua'rT sl ope-ratio
is values Df 1.06,27.02 and 2.7 respect3Zely. AsOecdd be o&h fromthe data
sunmarized-in Table 111, excephpheh sodl @hd@rad conparison sarrpl es "h"
Uh—g“a‘nﬁl_h—"ﬁave )|

and"i", none of the conparis i hi er‘%sl ot s e ratios in
t he range df thoseS58f the prés-éht 20 in%®ention. ver, >r‘iso"ilie that the
opaeity reguireneng® are conplggely lacking in the.oal enderaEEDI sanples "h"

and "i". 25 30 35 40 45 50 55 10 EP O %84 932 B1 TABLE #_ POLYETHYLENE E
PLEXI'FI LAMENTARY SEEETS OF EXAMLE 11| t >&% etching -
Qui ni er Saampl e Wsrght Total10 25 0.98 TenpB85 Sl ope
% No.: o/ lerr] Stretc anl €rr Rati o
ity 16° b 1.0 5" ¢ s (1g9ot S Thes o
0.7 £ 79 bBR-1 1.0 27 131 . 11003  >85 132
0.73 86 |L-2 34 1954 131
. 129 ole >85
0. 72 S oo P 3 °© 4 i 131
0.65 h 95 BR-4 - 1.0 47 43 - 03685 <60 130
0. 62 i 95 By 1.2 100 1. 3443 <60 131
0.52 >85 6. 47 ~1.56 129
0. 80 j-p >85 75 1.0 133 | .2 >80
q-8 61 1.0 133 1.05 >80
“ t 42 1.0 133 1.0 >80
45
Claims

s0 1. A wide, lightweight, bonded, non-woven sheet of polyethylene plexifilamentary fiim-fibril strands having
a unit weight of no greater than 60 g-m2, characterized in that the sheet has in combination, an opacity
of at least 75% and a pattern of long wavelength x-ray scattering which on a Guinier pict of the
logarithm of the intensity of the scatiered x-rays versus the square of the scattering angle exhibits a
ratio of the siope at 0.005 square radians to the slope at 0.010 square radians that is no greater than
55 0.85.

2. A sheet of claim 1 wherein the sheet weighs no more than 50 g-m?2 , the slope ratio is no greater than
0.80 and the opacity is at least 80%.
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o

!

1.0

20 7 27 2.0 . 132 0.77

>85 Conpari son Sheets a 52. 1.0

0.99 - >85 25 b EPO0184932BbH 1.0

131 1.00" >85 c 71 1.05

25 "1..05 >85 d 39 1.10

25 0. 98 >85 30 e 42

135 1.00 >85 f{ABLE 111 52 1.0

131 PoLYd71Q9r2NE PLEXI®ILAMENTARY SHEEAS OF EZAMPLE 1110

128 0. 9U-’nit: >§;§;Etchinq g(guinier 1.0
<60-35"-4 :

Lllgo Samploe' 0. X% ight 1%2%1]- p Tenp. gygpe 3 ! g 0

133 " Ne. 1.29/m%  StgEteps °C Ratio Opacity 1. 0

133 1705 >80 40 T 42

1.0 1 I 133 23 1.8 0 129 >80 46, ¢lains 99 1. A wide,

| i ght wei ght, _bonded,__non-woven sheet of fol yet hyl ene_é:ls)l exi filamentary

t

fiimfibrif-dtrands 4favi ng a Ui 43 wei ght
charactergze@ in thata the sheet.9ys in cyx3bi nati onp. a2 opacgby of at

g on a Quinier
X-r ?s versus the

75% and

pattern qf, | ong wavel.gngth x
pl ot "of tﬁé' ogaritﬁrﬁ of the'i]m?gi:sity

¥ no gr

Y,

scatte
e scat

whi ¢

8

t han880 g/[err],
| east

square of IThe scattd ng angl & .&€ibits B0atio of0itée sl op®Sat 0. 005

squar e radi gns to
55 0.85. 2

thg sl ope at, 3,010 squaye radia

A’Sheet of c¢l'aim 1 wherein the sheet wei g?'us no nore than

dpat iy

po greater than

50, gn®, theﬁslobe ré&t%io is nolgriifater tRHaAP 0. 80 arfl-8%he opa8bty is at | east

t 42

45

Claims

s0 1.

A wide, lightweight, bonded, non-;fvoven sheet of polyethylene plexifilamentary film-fibril strands having

a unit weight of no greater than 60 g/m2, characterized in that the sheet has in combination, an opacity
of at least 75% and a pattern -of long wavelength x-ray scattering which on a Guinier plot of the
logarithm of the intensity of the scattered x-rays versus the square of the scattering angle exhibits a
ratio of the slope at 0.005 square radians to the slope at 0.010 square radians that is no greater than

55 0.85.

2. A sheet of claim 1 wherein the sheet weighs no more than 50 g/m2 , the slope ratio is no greater than
0.80 and the opacity is at least 80%.

. % ¢ L M 5 *

8095’11 gP 0184933 Bl TABLB |J | POLYER3YLENE PLEXFI LAMGREARY SHEETS OF
EXAMPLE 111 5 ~Unit ' Stretching
Gui ni er Sanple - \Weight TotGpmparison Sheets Tenp. Sl ope No.
g/[err] a St rgtzch 1.0 C 25 Rato o9 >85 Opacity 10
| 28 1.51 129 7 79
111 b ", 42 _ 1.]10_ 93 131 13 1.00 >950_ 73
86 I1-2 c 321 1.05 1.54 25 1BI0S >85 0.72
90 I1-3 4 ~1.74 0. 65
o5 11-4 ¢ 4%9 1.10 75 25 e LA LR
95 53 e 42 42 1.0 74 135  1311.00 >850. 52
>85 6 £ 27 52 1.00-56 131 129 00  >85 0.80
>85 7 27 2.0 132 0.77
>85 Conparigon Shed@s a 1.0 52 129 0.8% >85 - 25
0.99 h >85 2552 b 1.0 43 0.65 1. k60 131
1. 00% . >85 ¢ 71 1.05 .. <68’
1.05 i 585 g 52 190 100 1 100- <6025
0.98 j-p >85 307s e 1.0 143 1.2 1.080 135
L g™ a 1.0 133 1.05 >80

“ 1.0 133 1.0 >80




~an op

f °2 1.o. | 131 1.00 >85
9 42 1.0 - 29 0. 97 >85
h - . o52° 10 EPO184932 81’ 0.97 B
20} >z 1.0 100 0. 43

igg Jq f_,,g 3. A sheet of cla|Z15l or 2 wherein the sheet lveghs no more than 35 g]‘n:r)?"3 1.1.205

>80 40 4. A shebt of claim 1,2 or 3 wHbsin the sheet has a baclerf@! inhibition rate of at leasBP5% and a Gurley-
1.0 HilP BOImédpiliyl iR tnE Fendd ot 016 1o As\sbsl@0 chb @Rk \Wei ght , bonded, non-woven

sheet o©f polyethylene plexifilamentary filmfibril strands havi ng a unit
wei ght ob. nosigeeR gy onk lbaclaifd 1 g fARherdihhe sitdetwdighe do mdreltibntas ighe , dhecetlogeastiol n
conbi nat i ongf narreapathed §.7% fan abadte asto EE%haad%a apattérar inhibith rite pYatiessedoos gt h
X-ray scat tdsfamirgtiontstredyttoof at le@ktiorsi iwempd GorlegHilitdeandalailija pf 4t feastaf4 seha0d erbamei ty
of the scatandrdgdrastatiopead\obatdesst tShemsquare of the scattering angle exhibits
a ratie of the slope at 0.005 square radians to the slope at 0.010 square
radi ans fhat pmeaﬁofog pepariag a wide ligigweight, igpn@ai ngn:-wopens heelt ofoffaste rain raolyetiyieneei n

the sheet vikxlamentey fits-ibrit pieandss ahigh prepast inchdes Sherpiepsroaforming a lighdly gersglidgiedt han -

0.80 and t H@"\Rﬁg@‘i’ ts{jeet &f gych| @rgads. gppcterizedplyy patigthg domery shpet aitagyk signifipant
claim1 or $® fajajorpresatusy, bakis {RheyA ’é?er?be’Fﬂ)er & ttel?é(rﬁhegl’?“gﬂ ?—!?"r"f thﬂ p°')ﬁ?“§’l'?€‘ét of
clai m'd, 2 dheravilp Q?@q Wa‘ tipeds3 s b a&reo \ N sf“?ﬂtl f"

| t 75% %tl es || l t to gw sheet
o o0 T g b Lt g0 3"33“ "gow 'Eﬁat'lgn%’ef cem'a rg"e*f? ek
wei ghs no mpiﬁure o§ § mg orce: 8e|€en |0{Jlar to surface shee o I r ]
rm{ not I"ess rikﬂ ; '% /se'y bagﬁ eri aI [ nh| bi t [ on rate of at I east
90%- a d?' %VWER 0 stk ik ﬁfa?efu o i g8 6t 7 th n
per meabi | i t'cb{encfers c @ﬁ\%o nglméltl:&ﬁ?% t j'etém teh Eté?e':rttl?ih '2;10‘3‘4#513%8((1: :a?-ltg

| east 150 C3B tinddd itf origthaPBREeSS for preparl ng a w e |g ht wei ght, bonded
non-woven sheet of flash-spun polyethylene plexifilamentary filmfibril
strands, sWh placdds oLesH 7 welaiiins tdnperaleap s 06 rahgd 61109 toa13k1 @ MRd $treteh rate is no
consol i-dat aflsaten @ian BR10BEHIS BEhe AdsuibiCiirethddashda, is Bétaden Citdnd Zeml tihes iRediginglg
the forned ledgeet Wit hout significant stretching to a tenperature that is in
the range of 3 to 8 C below the nelting point of the polyethylene, 15

t hen whi B.e Apriocegs niadlairh & heds abergaithe coaing &r atempeaturs tof leéscthanrRy” Cliacsbremishadn  at
| east sewo diyagelging e atolingefis thraugl? one sydace jabdstherr thigighcthe dpeesije burfece qhthesherd a
sheet wei ghing no nore than 60 [err] then cooling the sheet to a
tenperature -of |ess than 60 C, and during the heating, stretching and

cool i ng, RAFNAEaYNE sheet is at a tenperature of at |east 100 C, applying
forces perpendi cular to the surface of the sheet to restrain the sheet from
shrini n tYgresfie, g U S"Bg'eﬁn'?@’eb FP&Q? i’@%‘s"%"‘ e iR f' rl F(ﬁ’&'lé%‘é’""é P'%‘lf'ﬁf“i"d‘%"

the sheet iQYRBHRBJYE

is stret che°8sﬁetﬁe r?B"J?PB?'Be %srﬁg‘ %Fé:wt 4 % ﬁﬁ%gt

de  longueyr r une ran n lon gr ha uini po le Jogal

E)Pegr ;Xﬁqog(ﬁ?tﬁns:tgg% ef § Stc%?iggsésh{y fn§c§0n u:J:gar %aﬁ: ‘161 dgnd(3 gcfh %teu é orpgegﬁess
stretch rate Ts nosgre?slter t grg 3833’2} rr?'n an E’e erepsau ant str%tched
sheet i S3baina8&Hle bie s RRGhdicatn a | 5B lablefle @rfélmﬂemalpeéee&gtpms d& 50 QP10 eRpsHt s
claim6, 7 fahteSn¥ddBsshupsrbitd ook 'dpdifs Astardu@operabdr e of | ess than 60 Cis
acconpl i shed 30 by applying the cooling first through one surface and

t hen tdr aughhetidifle ap ROSIshdicatioh f ACE dak Idghdie SITafIe.ne PEIsRASIDIGEdel 3B IYEM2.

4. Une feuille de la revendication 1, 2 ou 3, dans laquelle la feuille présente un taux d'inhibition
bactérienne d'au moins 75 % et une perméabilité Gurley-Hill comprise dans l'intervalle de 0,8 4 4.8
$/100 cm3/cm?,

50

5. Une feuille de I'une quelconque des revendications 1 2 4, dans laquelle la feuille ne pése pas plus de
35 g/m?, présente un rapport des pentes non supérieur & 0,75, une opacité non inférieure 2 85 %, un
taux d'inhibition bactérienne d'au moins 90 %, une résistance a la déstratification d'au moins 0,3 N/cm,

. une perméabilité Guriey-Hill d'au moins 1,4 s/100 cm3/cm? et une charge hydrostatique d'au moins 150
5 cm. :

6. Un procédé pour fabriquer une feuille non tissée liée, Iégére, large, de faisceaux de fibrilles pelliculaires
plexifilamentaires de polyéthyléne, filés par filage-éclair, lequel procédé comprend les étapes de
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35 1. Une feuille non tissee lide, |egbre, |arge, de faisceaux de
fibrilles pelliculaires plexifil t.ai e pol ydt hyl bne ayant un -poi ds
lau netre carrd non superieur a GSEEﬁﬂghsﬁngctdriSGe en ce que la feuille
‘possbde, . conj oi ntenment, une opacit6 d au moins 75 % et un di agramme de

di ff US"U(n BriaforOR e Ne@ilcdRANIES, IsGERISHIRY EordoiBEl Ge e faisSdbix, HARcthrsB A Cdel ffdnON
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| aquel | e | aB0F Guiel, | penduet pesauizgs, Etitage de I irgilis@mehte tandip pos tia taitle EENBese
nWst pas seEpsiratesd’aa mding§00SC, brt appiipi tdes lesbs phr@vndicnrirasa BBuitdce dbla i@iille ne
feuille de dmpéchwyariclile dé soepnttackn trénsvarrienettdgos Held%a feuill e ne pbse pas
iplus de 35 gln2. 4. Une feuille de la revendication 1, 2 ou 3, dans

| aquelP el AUt Rreqépé de grf qedfipation fn dang iequel on efiapfisi la feple iR 6Pe Empdsatyre stHéadnss 75
% et une péeimnBwle Fe i TP Eyryis P ' unseaxinisdy auat glpdps 2| use yieser détgaae g
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cm 6. Un Wtf@ 3 cb Lé%rapb'lla nft UletrgidissBAERt td'aﬁo?@ n?%urfal:éjq:,u%epar la

| ange,,,de fakse | es pe Icularres plexifilamentaires
poly6t%ylbne s par fllage 6clair, |equel proc6de conprend | es 6tapes
de 12 o LELLTELD 0 i 11 EPO 18493261 formation d' u ne

feuille pagpridnee, | dgbr enent consol i dee, -de ces fai sceaux, caracterise en
ce qu 'on chauffe la feuille fornee, sans etirage notable, jusqu'a une

t enperaat ur eBrsitsk,Udiehtadagebundendd tFrasendiédorRt: eies plxasartigdh FolyatylereRisdibrisstréingep oiitretnetie
fusi on du ponhgidghwitie ne nightiinghyr ats G0 b/médabiachngekerhasivhn, das dastBiat irt ikomibdnatidnigire, on
etire | a fecopakiit varwenigstonsi 19% aibwsist siwiedeire Rintpenibeaguagsstrapingsm langwéligies Bgraich,

| ongueur i rdasiirabieer Byinier-siftragmig dagriegdsithmus derflrderisiidt demgsbgygton RONtprIstrahlen geghe 60
g/ n2, pui s dea Quadratolieel Beughngsinkgls| sireVerhiidnjeides Naigena: kehd@a5Quedratrapipfter sue ipieung 60
C, et 30 pencken®010uedrakpipeierezeioh. des fighh g@Bes RISIO8S Sf r ol di sserrent tandis que |la
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refroi di ssesmend. d' abord par une surface, puis par la 20 surface opposee
de la4euille. AnsprUche 25 1. Breites, leichtes, gebundenes
Faser vl i ésbBlat tzuratersipluex sinas threjfem 1Bditgne tohlyundaned i FRaseiniligablalis eys~figgyerappanegdnnem
Ei nhei t sgewlehsiilanenartigen Rolyabhlen-EingibBoriggenwelchasl eiahrep ellsePphiitte dasriilden eleds das
Bl att i n Koeibityesdidhtsten giioht=geOpngipienaiatigs pusneaifheys Bidnger gioschlightygskernzeiehaptedudhne
i Ront genbeugisa Gehifeanaias aepildaten| Batigneling ineroansBertes iSrpekenjgys eing Temngiafur, die im Bereich
Gui ni &P - AUFYOP ARING Gesiernsihaies (SRRMAIZPHRIGS dos Pabiathyiops "epérda@%sbé't?@teé% es bei d'esef
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Nei gurig sveng? o 1a§ abzu E?tgn transversal um

Ig}es Krafte angewand werden oM da attWa
% zu sc rumpfen

7. Verfahren nach Anspruch 6, worin das Blatt auf eine Temperatur im Bereich von 127 bis 133" C erhitzt
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powr L

gr6ler als 0,80 ist und die Opazitat wenigstens 80% betragt. 35 3. Blatt
nach Anspruch 1 oder 2, worin das éﬂ&tlh Qéé:%f mehr als 35 g/n2 wegt. 4.

Bl att -nach. Anspruch 1, 2 oder 3, worrin das att eine bakterielle

I nhi bi erungsrate von:-weni gstens 75% zei gt und ei ne !
Gurl ey- Hi | | viigTun@adiatn ih dicht MBnBRIE GibCEuteOit Qindt Jdbckrate n HlcAMbAE I8 A 0%P% /nt0aut 5.
Bl att “hach efa§€8bid@s-Ane paifee kepringiéhsn dinguéstreckthaal. Bl att ni cht nmehr al s

35g/ m2 wi egt, ein Neigungsver haltnis von nicht nmehr als 0,75, eine
Opazitat 8.O0NVerizhedntnaviemisgech BlveriBaie Fpmpdrang i dicieleh v@l 128 blsnli2 bTdisgrisSreciabte
von wersi gst envdt @08V alscbiXme® Dplirmist aridetas mgeitigside glsretktesBlatt dasni,§) bis @195acBe Seinec m
ei ne Qur | ey-uHptinglicherldegiautmeistat von weni gstens 1,4 s/ 100 cnB/cnR und ei nen
hydrost ati schen. Druck von weni gstens 150 cm hat. 45 6. Blatt zur .

Her st el | uhig Veifahesn rgetepnserch 6,87 adar & rwvorig desuibiidhira rpuiinectemipretatton tverjgas@ls 60 C

f | ashver sporsiadurinbeirg wirdf 4ap fiivngeauersigrch misleyRberigane wod-ganaghi dyrch |diet gegenyberlie-

wel chede \ler fogtfedipedifiche des\Blpties @nggwandBivrdien ei nes | ei chtverdi cht eten

ni cht - gebundenen Bl attes aus sol chen Str~ngen einschlie(t, gekennzeichnet
durch das Erhitzen des gebil deten Bl attes ohne nennenswertes Strecken auf

ei ne Tenperatur, die imBereich so von 3 bis 8 C unterhalb des

Schrel ;funkts des Pol yethylens |iegt, danach, wahrend es bei dieser
Tenperatur gehalten wird, das Strecken des Blattes in weni gstens zwei
Stufen auf wenigstens das 1,2- fache seiner ursprOnglichen Lange, umein
Blatt zu erhalten, das nicht nmehr als 60 g/n2 w egt, danach das Abk~hlen
des Bl attes auf eine Tenperatur von weniger als 60 C, wobei wahrend des
Erhitzens, Streckens und KOhl ens, wahrend das Bl att bei einer Tenperatur
voR—eni gstens 100 C ist, senkrecht S5 zur Oberflche des Blattes Krafte
angewandt werden, um das Blatt davon abzuhal ten, transversal um nehr als 10
% zu schrunpfen. 7. Verfahren nach Anspruch 6, worin das Blatt auf eine
Tenmperatur imBereich von 127 bis 133 Cerhitzt 13 1 1111111 111111
1111113112121111 * C L M S *t EP 0 184 932 Bl wird'und danach
in nicht mehr als vier Stufen mt einer Streckrate von nicht nehr als 2x104
%W mn auf das 1,3 bis 2,5-fache seiner ursprOnglichen LUnge gestreckt w rd.
8. Verfahren nach Anspruch 7, worin die Tenperatur imBereich von 128 bis _
132 Cliegt, die Streckrate s nicht groBer ais 5X103 % mn ist und {
das re3ultierende gestreckte Blatt das 1,5 bis 2,0-fache seiner
ursprOnglichen Lange aufweist. 9. Verfahren nach Anspruch 6, 7 oder 8,

wori n das AbkUnhl en auf eine Tenperatur von weniger als 60 C dadurch bew rkt
wi rd, daB Ki hlung zuerst durch eine OQoerfliche und danach durch die
gegenuberlie- 10 gende (Oberfl ache des Bl attes angewandt wird. 75 20 25
30 35 %0 45 50 55 | -
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