
(19) B *00�1f n' ( J P )  

(51) Int.Cl.• 
D 2 1 H 11/00 
B 3 2 B 29/00 
D 2 1 H Zl/30 

(21) l:liffl#.J'y 

(22) 1±181 B 

( 57) [ �;i¥J] 

�-lJZ-8 -254526 

-¥� 8 "f (1996) 9 J'I 26 B 

[ �Jrn ] -f$;*5E'l'L mW,\tL �5CT.1t'ti t: ffht� 11/1 

tJH:-!\•:f�T :fi O)/:J® lt�:fl/11RI!JiJJ:€Hl1*T :fi 

[��i:R-¥f9: ] -1::,1,0-:z*i¾ltt1f1f-t o:fi/11RJJl!JJ:€ 

t=v� , --c ,  -1::1vo-:z*i¾ltiJ1::971,1v7
°
t*u2:. t t1t 

ri&t -t o:fi/11RJJlO'-J:€, -1::,1,0-:z*i¾!tiJ' ::9 71 ,,1,7 1 o 

~8 O �:l.%&IF*.tt1,;1,7 2 0~9  O �:l.%t*1fT 

:fi 2:. t t1tfi&t T :fi_l�cO)ffi/11'RI!Ji:�J:€t lffllr,T :fi ◊ 

(11)  !M-1fl:liffl01flHl-l'J 

�lffl-¥ 10  - 102392 
(43) 000 B lJZ-/J£10'¥ (1998) 4 J'I21 B 

F I  

D 2 1 H 5/14 
B 3 2 B 29/00 
D 2 1 H 1/02 

z 

B 

'li:a:ffil;J( *ml* Ji1':1<:.IJ{OJl!( 4 O L  ('.i: 4 JO 

(71) 1±111A 000122298 

:E-=f U���f-1: 
Ut!SlfJ�!Kffl� 4 T EI  7 $ 5  -ft 

(72) �Mi!f ?lftfil ff 

ttffi'Dl{!KJl{l!!l 1 T § 10$ 6 -l'J ffi:E-=f 
u���tl:Jll9�-t;.,f>'-li-1 

(72) �Mi!f "ffm mz 
ttffi'IJl{!KJl{l!!l l T § 10$ 6 -I'} ffi:E-=f 

U���MU�-t ;.,!;'-li-J 
(72) �Mi!f *1' ti'li 

Uffi'IJ!t!KJ!t� 1 T El 10$ 6 -ft ffi:E-=f 

U���MU�-t;.,f>'-li-1 

Kimberly Clark EX1002, p. 1031
PGR2026-00078



[ fiiH,t:1<0ielffi ] 
rnt:1<rJH ] --t 1v o-:zJiM t--ft 1fT 0 ffifil;f'JxJ.!JJJ&t: 

t::n-1-c , --t1vo-::ziiM:or:7 '.'.T J '\Jv7°!.--ftuc.:. t t-fiwt 
t T 0 ffifil;f'JxJ.!JlJS;" 
rnl'f::l<J.l'f 2 ]  --t1vo-:zi1M:or:7 71 '\Jv7' 1 o ~ s  o 

:t:.i:%&U*tf J '\Jv7" 2 o ~ 9 o :t:.i:% t--ft1fT 0 c.:. t 
t-fiwt t T -ti i,t:J<J.l'f 1 ici!t0ffi/i1'Jxl!JJJJ\; ◊ 

rnlt:ftJJ'l 3 ] :7 7J 'IJv7°0iiM-:R O .  2 mm.CJ.T0l*i 
*lll*iM0-ft1f*:o' 5 :t:.i:%J,,,::J.TCib -ti  C.:. t Hiwtt T-ti 
it'f;:l<J_l'f 1 i tc:!.:l: 2 ici!t0ffi/i;f'JxJ.!JlJJ\; o 

[ ii-.::1<r.l'f 4 ] ii-.::1<r.l'f 1 , 2 ::t tc: i:1: 3 icllt0ffifil1'JxJ.!JlJS; 
t:�@1r.'11:tMH�t--ftii lJc:7° 

1J 7°v;,··t-ffi/i l ,  nx:� l 
-c 'J'.' ◊ ffi)i;j:Jx ◊ 

[ �BJl0l'Mlll'J'.'i�sJl] 
[ 0 0 0 1 ]  
[ �BJjc1)�T ◊ tHti7J\.lff] ::$:�BJl!:l:ffi)i;j:Jx)]JlJ·S;&U f:h 

t-�ffl ltc:ffifil;f'Jxt:tm l ,  fit:--t;$Jti'.'11:, �:mJi'i1:, 
it�'i1:0.Fl:ftt'J'.'ffi/i1'Jxtfic�T 0 0t:J.® ltc:ffifi11'JxJ.!JlJJ1; 
&Uffifil;f'Jxt:lmT 0 ◊ 

[ 0 0 0 2 ] 
[ftt�0:txvtn J1m0ffi/i1'Jx, fit:7 1J ✓ t-jlljcJt1'Jxffl0 

ffifil;f'Jx!:l: , ffifil;f'JxJ.!JlJS;t: 7 x /-1vtMH� , .:r.;t;'� AMH� 
�0�@1r.'11:tMH� t-ftii l ,  c.:. ht 1J□�lfiz;ti l -C -'¥@1r. 
tMH�0�.k:li'J ( C.:.ht'7° 1J 7°v :7··t � , j ) t: l ,  C.:. 07° 1J 
71,,;,··tt11:JY:txffifil L ,  �1±nx:�T 0 c.:. u:J: !J �Jli� 
h0 , c.:. 0J: -3 'J'.'7 1J ✓ t-jlljc*l1'Jx!±, 1t�af.J*filn-r· , JI 
'ffi'0�mib -ti l •!i�-=fll*t=�fflT -ti tc:lib01!1:fi�t ! :Ur 
iMJE l -C�  •0tc:1it:> , *8!�*�ri'I,t$,C.,t:$-< �ffl �h 
-C � •-ti ◊ lh• l'J'.'h1 G ,  ili:i¥-�m�ri0ri!:l: , ll!f�'li.iVMr. l  
-C 2- -C � > 0 fc:lit:>, I C , :1 ✓7'-✓'Jf-, IB;v\:�0�m� 
ri0rimiri0ri0��WJ.th1r□1 < 'J'.' 0 ,  7 1J ✓ 1' jlljc*!0�izl';1 '1:7 
- ✓0*111*!1l.h1JitC -z:-·l ,  -ti , � G t:!:t, *�;,< -t;-0 
J.t*ll*1"-0�A "f'f!filntfH�ri'il0r□1 i 0 :o·G ,  ffE*, *JI; 
�tt-r· i:t=T-nffi� t � h -C � ,t_: 7J'-lllr1"-0*S;�tt 0�ffl h1$. 
:o' fJ -J"Jib 0 ,  c.:. 0tc:1it:> ,  *S;!.-�tt t T 0ffifil;f'Jxt: t--t 
a;;*5E'i1:!:t t t:, 7;i .z,0c.:. t ,  �mfi'i1:, it�,11:�0c:z.Fl: 
�-.::!<:or Jtt L < 'J'.'., -c 2' -c � ' -ti ◊ 
[ O O O 3 ] ffE*h' G , ffifil;f'JxJ.!JlJJl;!:l: , Jt�t!Jtt:o' G 0 

lflllj:7 7 7 }-J '1Jv7° ( L B  K P )  b;f;:r:IP/!li'.T'�ffl l -Cf'l>*S; 
l ,  0 .  4 5 ~ 0 . 5 5 g /  c m3 ffi1.l.t0{!'.W.l.t0*J\;c 
T -ti 0 ;ot-�aJ.J-r· ;/ii -ti :O', fi t:�mfi'i1: , it�1!1::or�-.::1< 
�h0tlii';-, iii!li'.fflJ '\Jv7"?:J •y f' ✓ 1J ✓:7-�0 a --t 
JvO-:Z-ft1r*0r□:1 l )} '\Jv7h>�ffl�h -C � '◊  ◊ lh> 
l ,  C.:. h G 01 'IJv 7'*iM!:!:ml lii!"?b th:o1::i l < , L B 
K P  t: J: -ti J.!JJJJl;(:}tl'(, ffi/i;f'Jx0,f$*5E'i1:h1:f;:2- < � 
-ti t � • -:i tc:Fo9llh1 ib -ti ◊ C.:. h !.-i!li'.i'R:T -ti tc:lit:>t:, L B K  
P 0�Jliiffi1 t:t::n , -c , fi5E 0�:f!li'. , ii a #::f-t"f'!W*!ll!: 
flt:J: fJ , } '\Jv70A... 2. --tJv0-:Z'.)J'-!.-(l�T-tiJJ$ 
( filffl-'F 6 - 1 4 6 1 9 3 , filffl-'F 6 - 2 8 7 8 9 8 

� )  h1tl��h-c � ,tc: ◊ l:o• l'J'.':o1G ,  C.:.hG0-¥$!.-

( 2 )  filFf 1 o - 1 o 2 3 9 2 

ffl l •h!:f, L B K P 0--1$*5E'i1: !.-Mt'f l 'J'.' ;or Git� 
'11:, �mfi'i1:t-c!l:Jt-r·2- 0 t00, :1 ·1 t- ✓ lJ ✓:7--'? 
iii!li'.fflJ '\Jv7Tic'0{fhtc:it�'l1:, �mfi111:!:l:11Gh'J'.' 
l > 0 ft!!JJ, Ji'ffi'0L B K P c 1J ✓ :7-�0 a --tJvO-::Z 
-ft1r*0r□:1 l ,J '1Jv7'!.-i�i';-T0 C.:.  t t.>;f#(i1� htc:h1 , U 
l 7:i j,ljj�c1)jR)'Jj-(1)ij"'!,B;or:f;: 2- < ' .!l:JHiT ◊ J: J 'J'.'J!JJ:W:U 
11Gh'J'.'h•-:i tc: ◊ 

[ 0 0 0 4 ]  
[ �BJj;o>/!1/'.i'k: L J: -3 t T -ti �ll] ::$:�BJl!:l:_Uc0Fo9llt 

1!11'.i'k: L, --1$*5E'i1:, it�'i1:, �mfi1!1:h, .Fl: ftt'J'.'ffifil;f'Jx 
&tlffi/i;f'Jx!.-�JliT 0 0t:J.® ltc:ffi/i;f'JxJ.!JlJS;ttlf*T 0 
C.:. t !_- §13!.J t T-ti ◊ ::$:�BJl�!i ,  ;o•:0•0:FJl.�.kt:jth, ffi 
Ji1'Jx0it�111:, �mfi'i1: t ri'il-1 � -1±-0 tc:lsbt: , t11z 0; \ 
Jv7'*iMt-;f#(i1 ltc:*e:W:, :7 7 } \JV7°!.-t!J;JJl;ll¥:f-l-t T ◊ 
ffi/i1'Jxll¥:*S;t:J: 0ffi/i1'Jx!:l: , --1$*5E'i1:, it�'i1:, �m 
fi111:0J\7 ✓ ;z;o,;J,ij/lt:>-C(fh-ti C.:. t t' Jtl ,tc:.· L ,  ::$:�BJl 
t'5Effx:T 0 t:�., tc: ◊ 

[ 0 0 0 5 ]  
[�Mt-1!1/'.i'k:T 0 tc:1it:>0-¥ffi] ::t;:�aJJi:1:ric0:ll'J�t-ft 

u,  
c 1 J --t1vo-::zi1Mt--ft1fT 0ffi/i1'JxilR*S;t:t::;l ,  

-C , --t�o-::z•Mffi:7��v7!.--ftuc.:. t t-MwttT 
0 ffi/i1'Jxll¥:*S;◊ 
C 2 J --t;vo-::ziiMh1:7 7 J '\Jv7° 1 o ~ s o :t:.i:% 

&tl*tfJ '\Jv7 2 0 ~ 9  O :t:.i:% !.--ft1fT-ti C.:. t t-fiwt 
t T 0 C 1 J ici!t0ffi/i1'Jxll¥:*S;◊ 
C 3 J :7 7J 'IJv70iiM-:R O .  2 mmJ,,,::J.T0f*HllliiM 

0-ft1f*:or 5 :t:.i:%,l,::J.TT·il1J 0  c.:. t tfiwtt T 0 C 1 J 
::t tc:i:J: c 2 J ici!t0ffifil1'Jxll¥:*i◊ 

C 4 J C 1 J , C 2 J i tc:!i C 3 J ici!t0ffi/i1'Jxll¥:*S; 
t:�@1r.1!1:tMH�t--ftii Ltc:7 1J 71,,:7··:t-ffi/i L ,  nx:� L 
-c 'J'.' ◊ ffi/i ;j:Jx ◊ 
[ 0 0 0 6 ]  
[�sJJ0�1if!i0%t�]  :7 7J'1Jv7°!±*tf J '\Jv7° t lt� l 

-C ,  iiM:orfirrllilllT'ib 0 ,  ll&i@1!1::orr□1 � ,t_:lib, .±.t::SJ!i-'¥ 
*JI;, l!!!iflli*J\; , l!!!i"tt*S;, Xt."-t;-:i-✓*S;&U7 , ✓ 1/ 

-"Z-J 'l-�t:�ffl� h-C l 1 0 ;or , ffifil;f'JxllR*S;t:!:t�< 
�ffl�h -C l  >'J'.'P t.> 0-z:-·il1J 0 ◊ lh> l'J'.'hr G ,  ::$:�BJl� 
G!:1::7 7 J '1Jv7°!.-�ffl ltc:ffifi11'Jxll¥:*S;:or�1=mt:ffh -C � ,  
0 c.:. t t-Jtt±:l ltc: "  ::$:�BJlt:�ffl�h0 :7 7  J '1Jv7"t: 
! :I: , ,jt:*fr "?�fr 0 J: J t:tlti:o' G � nx: � h -ti fr"? , � 
h>G �ffx:� h01-;;✓f-h•G11Gh01t.$=J'1Jv7h% 
0 ,  iiM�!l\J.t, �l!li'.111:, lliffi'i1:, :'JzJtibJJ0i1A�!.-*IIT 
0 'J'.' 0 !:;C 7Jvt; 1J �l!1/'., ;, '7 7 t-�1!11'., il0 0  � ,i:1:1t1v 
7 ,  1 t-�l!li'. ltc:1 -;;.:.,,7··-:o•G0 :7 '.'.T J '\Jv7":orfttJ.®-r·il1J 
0 ,  ::$:nBJJ0ffi/i1'JxilR*S;t:t::;it 0 :7 7 J '1Jv7"0-ft1r* 
!:!:, fit:�l5ET-ti i0-r·!:t'J'.' < ,  tlihi';-hit 0 ttff, � 
-.::1<"0h0 n°n1'rt:J;t t-C J.®'i'l'.IDUZ.� h-ti ◊ ::$:nBJl0ffi/i;f'Jx 
™*S;!:l:--t,vo-::ziiM!.-±ffx:7J'- t T 0 ;or , :7 7J'1Jv7,l,::J. 
7�0--t,vo-::ziiMt{Jf:fflT0 c.:. t :ot·r:·2- 0 o c.:.0J: -3 

Kimberly Clark EX1002, p. 1032
PGR2026-00078



;j:-t1vo-;zJif!mt:L 1�,:�J5Ei"" 0 ti 0-z:·;j:- < , *tt+ 
'1/ 7\1P G1tGh0 1l'¥=r,1v7° , flrfWr,1v7° , 1J ✓ :7 - ,  
!ff ,  '.TT7�0�F7f(tf1,1v7° , l@iiJ;ffl1 ,1v7°�hr�m-c· 
t ,  1�t:J1:jit!fttt fflt ,t:. lli1! L7 '7 7 }- 1 ,1v7°ht:tffi L 
t l O � G t: ,  t;vo-:Z*imJ,,.:.l7�0ttf-J. /:: L "( '  if mt*! 
a, 3!l€fl*i*, :tjf-J., �,{IJl:/JjflJ� t El a/;J /:: T 0 i:Pni't t:J;t 
t t 3®1!'.Wcifi"" 0 c: t ti ti �  ;s A..-nr��-c· 2!0 0 0 

[ o o o 7 ]  i t:. Y '.'.r1,1v7° t:J1:jit!fh, G0:i(tt1,1v7° 

t{Jf:fflT 0 Utl!ift:{'1:htd[JJJJ\;htffGh0tc.li):tffi L t ,  
hr , y '.'.r 1 ,,v 7°0*1f*hr:'./,';j:-t ,  t ::¢:JEBJJ0rJJ5'!:hr+n" 
t:ff Gh;j:-t •fth ti 2!0 6  ◊ J: 0 1ff i L < !:l:t;vo-:Z*i 
mhr:7 71 ,1v7° l o ~8 o :m:i:%&U*tt1,1v7' 2 o ~  
9 0 ::i::i:%t*1fT0 0 C: 0:tJif, JJ:t:,grJ01 ,;v7° ti* 
1f lfi6 , 
[ 0 0 0 8 ]  i t:. ,  :7 71 ,;v71Uimft o .  2 mmJ,,.:.lT 

0fnHlll*i*0*1f :i:h; 1 0 ~ 2 0 :m:i:%tlrf& /:: :i(tf J '\Jv 
7°�t:ltllil1: L 't' #-t •h', -/J.t i L < !iinUlll*im0*1f¥t 
5::i::i:%.l,,.:.lT, � G t:-/J.ti L < !ifnUlll*im0*1f¥t 1 
::i::i:%.l,,.:.lTt ;j:-6 J: -3 ,  fnUlll*im0�$J/1r.lllt1=r -3  c: /:: 
t: J: I] , -st"$*5E'i1, imt�'ti, �:m.1�'110t •fh ti h1r/il 
J::.i"" 6 ◊ fnHlll*im0�-t;;JJ$!i1�t:�J5E�h;j:-t •hr , fylJ 
x. !f:Z 1 1J -✓!J!!:fit:J: 6 }]$, TJ 1 '\7-tf)- L 't'i&iC., 
filtJJ<T 6 c: /:: t:J: 6 �-t;;JJ$�hr�tf Gh6 o 

[ 0 0 0 9 ]  
[ �:n&fylJ J i.1rt:�.u&fy1Jt�tft::¢:JEBJJ t J: 0 J3. �a'.Jt: 

�JtBJli"" 6 hr,  ::¢:JEBJl!J: l, �;sA..-c:hG t:�J5E�h6 ti 0  
-CU;j:-t , ,  ;j:-t:; , �.urnfyiJ:B J: UJ:tJ!il1:fylJr:f:10%!i, 'ti\. 't' 
:m:i:% tJf,i"" 0 ::¢:JEBJlt:fflt ,t:. :7 '.'.r 1,;v7° , y '.'.r 1 ,;v7° 

0fnHlll*i*0�-t;;)J$, :7 '.T  / '\Jv7°0lnHlll*i**1f¥0 
iltlJ5E$, t!f fflfr*i�1!1wfilli$, ffi/1@:0�€$, t3 J: Uffi 
/l@:0-sf$*5E'i1wfilli$WJ'.0JH! I] -z:·2!0 6 ,  
Y ;,1 ,;v7 
::¢:JEsJJ0�.u&fyiJ:B J:UJ:tJ!il1:fylH:�m Lt:. Y '.'.r 1 ,;v7°!i,  
:7 1 £01\1/7··-h,G01,,v7° ( :7 1 : 7 1. =. -y J :Zt± 
m:i1!;n°n ) 1-:··1 ,,v 7° 1l0#:{4WJ'.0JH! I] -c· i!0 6 . t; � '\7.i! 
mm:iiJHH:t 1 '7 7  t-m:,i;tfrt , ,  its ;_/-7' 1/ :Z C -
E - H - D t:tilBf&, 1lfrJ::.tf;!l1fit:frt , J--: '7 1  J 1Jv7° 

;_/- t- t1ft:. ,  1f Ght:. :7 ;,1,1v70*imft o .  2 mm 
i.1r0fnHlll*i**1f*!i 1 4 %1:··2!0 --:i tc. ◊ c:. 0 :7 71,,v 
7°t :7 71,;v7°A ,  f&J£0fnHlll*im�-t;;JJ$t:tff Gh 
t:. , *imft o .  2 m mJ,,_:.lT01nHlll*im*1f¥h1 0 .  5::i: 
:i:%0 Y ;,1,;v7 t :7 ;,1,1v7B , Y ;,1 ,;v7A t Y ;r  
1 ,1v7 B t 7 : 2 0 0J:t¥t•il[if L ,  *imft o .  2 m m  
.l,,.:.lT0fnHlll*i**1f¥t 4 ::i::i:% /:: ;j:-6 J: -3 �Jvt L tc. :7  
71,Jv7°t :7 71,Jv7°C t T 6 ◊ 

[ o o 1 o ]  :7 ;,1,,v7°0fnHlll*i*0�*)J$ 
Y ;,1,1v70fnUlll*i*0�*JJ$!i ,  *��t;; ,;v7:m:i: 1 
o g t*imftb6 t •1Htfl ( lflfo0n4"r : J \177-13iii1Htfl 
/:l'lfiffiffl* ( � )  � )  t�ffl L 't' ,  ii7l<:i:h1 8 . 3 I / 
JJ"0#:{4t:t 1 5 JJ"FeiiiJJ<fiHf L ,  1 5 o Y '1/ 1/ :i. tJH! 

( 3 )  

�T 6*imt l:X 0 �t •t:. . 

1�1Ff 1 o - 1 o 2 3 9 2 

y '.'.r 1 ,1v7°0fnUlll*i**1f*0i«IJ5E$ 
y '.'.r 1 ,1v7°0fnUlll*i**1f*0i«1J5EU, *im1sl:i;IB10@ 
{Jjij;;f'frt: J:: 0 fr -:i tc. , *imft'.7J"=tfiiltlJ5E* ( fflj n°n4'S : F S 

- 2 0 0 ,  K A  J A A  N I  ti� )  t fflt •'t'�*im0*im 
ft, *im�litiltlJ5E L ,  C:hG0{@:h'G�*imt::;m�":i·tt 
t1=r -3  c: /:: t:J:: I] ,  *imft o . 2 mm.l,,.:.lT0fnUlll*i** 
if¥ ( ::i::i:% ) t >ftli) t:. O 

[ o o 1 1 ) t-tl!if 0Wfilli$ 
t-tl!if0wfilli!i, Elt�i!B/'{ L't'J;g , l, 0 t  ( 0 ) , -'f'-'f'Jg 
t •h1�ffll:.Fo,�;j:-t ,  ti 0t ( Li )  , Jg< �m-c·t ;j:-t ,  ti 
0t ( X )  (1) 3 f:J!Ji"('W{i!li LtC. o 

[ 0 0 1 2 ) ffi/1@:0�€$ 
ffi}l@:(1)�€$/j: , ffi}l@:}JJl]J\;(: rp]!R(1)7J<if 'ti 7 I / -

;vf!f fflfr ( fflj i:Pn4'S : 1/ a 17 / -Jv B R L - 2 8 5 4 /HgtCJ 
r□1JJ"-f- ( � )  � )  t*i� L ,  1 o 0 °C0iMrBtt· 5 JJ"Fei!i!z 
tii""6 C: t t:J:: I] ,  t!ffflfrt £tt0J:t¥h> l 5 :  8 5 0� 
,J'.7° 1J 7°1--" 1··tfF� L ,  ,xt:c: 0�,J:7° 1J 7° vft:rnPi 
0lffi�'i17 x / -Jvt!f Hlfi ( fflin°n4"r : 1/ 3 17 / -Jv B L S 
- 3 1 2 2 /[lgtCJr□'JJJ"-f- ( � )  � )  t*i� L ,  1 o 0 °C 
0)Mr,tt-c· 5 JJ"Fei!i!ztiT 6 C: /:: (: J:: I] , JJ<if'li 7 x /-Jv 
t!f fflf/ C iffi�'ti 7 I /-Jvf!fijlf/(1)jjljjjJt'if;b{ttc_j'!fijlf/ C £ 
tt0J:t¥h' 5 o : 5 o 07° 1J 7'v 1··t11c� Lt:. 0 ,xt:7' 
1) 7°vft 8t:Zffi/l L ,  1 6 5 °C0iMrBtt· 1 0 0 k g/ 
c m 2 , 6 0 JJ"Fei1J□fEJvt�T 6 C: /:: t: J:: ,:, "( ,  7 I / ­

;vf!ffflfrffi/1@:tfftc. ,  
ffi/l@:0-sf $*5E'i1Wfilli$ 
ffi/l@:0-sf$*5E'i1Wfilli$!i , ,x 0JJ$t: J: l] -sf$�1l 
¥tiltlJ5Ei"" 6 c: t t:J: 0 1=r-:i t:. ◊ ffi!l@:t::zi,1/ 2 o o 
m m  -z:·tJ.12. tf',Ht, 1J□�<#:tfJWJf&0tl.12.Fei0--t$t r□'lffl 
& 2 ;-xft�tliltlJ5E�@'. ( fflin"h4'S : -f SJ:7 Jv 1) -Y"·-D R  
- 5 5 0 - D /*B*:Z 1 1) - 1/�ffl ( � )  � )  -c·11tlJ5E 
Lt:. ◊  't°$�1l¥a !iT�c0rtJ:: l] >ftlib6 " -¥1lfr2- ;_/­
t- t  fflt ,0:tJif, ;_/- r- 0cWJJ'ti!j:;j:' t ,tc.li) ,  4 ,12.(1)-'f 
:t.!,J{it ti -:i 't' Jf,i""" tl::$:a/;Jt:--t$�1l¥h1 o %t:ili:Hi 
c·--t$*5E'i1h;Jt-/J.tc frJiffi�h6 , 
a ( % ) = [ ( L 0 - L 1 ) / L 0 ] X l 0 0  
L o  : 1J□�{#:tfJWJ0tl,12.Fei0ft� , 
L 1 : 1 6 0 °C,  l �Fei1J□�;/l1fif&0tJ.12.Fei0ft� o 

[ 0 0 1 3 ) ffi/l@:(1)ffi�'i1wfilli$ 
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-c·0�FeitiltlJ5E L ,  c: 0�Fei ( :¥'.!I )  t ti -:i 't' ffi�'l10t� 
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0$�;fi:fffJ1i:tiltlJ5ET0 c: U:J:: 0 Wfilli Ltc. ,  iltiJ5EWi1iJ 
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:orr□1 t  i /:f c·�m1�'t:1:or�tff t 'PJl!lrt:,h;s o 

[ o o 1 4 J �»f!i/711 1 
y 71,1v7° AiPG � ;s1,1v7°:Z 3 1J -i: , ;,< 3 2. ✓tfilH� 
( ffff o0o'iS : :Z 2. v •:; '1/ v 1/✓ A C  8/{-11z1�"F ( � )  

� )  txt1 ,1v7° 1 %it1Jo L ,  �.�1@:ftr'�'l.cf-t'fr2- "<Y ✓t= 
i:,t  i-c .cf-19"2- VC tf:i: 1 2 6 g /m2 

, W/t O .  5 g 

/ c m 3 O)ffi)il;fiV!J!JJ£t1ftc: 0 ..: O)ffi)il@:i!JjJS;t ffit  1 -C 
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�»f!i/711 2 
j' 7J'\Jv7'AO){-tb I) (:}' 7  } '\Jv7°C t ffit itc:.L,_:!.yH;L 
�nf!i/711 1 !:: fl"tJ;ff(: L -Cffi/i@:/!J!JJ£i:, J:t/ffi/i@:t1ftc: ◊ 

[ o o  1 5 ] �»f!i/711 3 
j' 7J'\Jv7°AO){-tb I) (:}' 7  } '\Jv7°B t ffit itc:.L,_:!.yH:L 
�nf!i/711 1 !:: fl"tJ;ff(: L -Cffi/i1Jx/!Jl:WJ£i:5 J:t/ffi/i1Jxt1ftc: o 

[ o o 1 6 J �»f!i/7114 
1 ,,v7Wcift Y 71,1v7A 1 5 % ,  ffi77 1J ;IJ£7n 
s,7:t,t;o,(,0)51';Jl[Jij1J'.lllfli:7 7 7 t, 1 ,1v7° ( .L,_:!.T!lii: L B  K 
P !:: t ici"' ) 8 5 % !:: Ltc:.L,_:!.yHt�nf!i/711 1 !:: fl"tJ;fft: L -c 
ffi/i1Jx/!Jl:WJ£i:5 J: t/ffi/i1Jxt1f t-.: o 
�»f!i/711 5 
1 ,,v7Wcift -:7 71,1v7A 7 5 % ,  ffi77 1J ;IJ£7n 
S,7:t:fh>GO)*O[JijiJ'.lllfli:7 7 7 t, J ,Jv7 2 5 % !:: Ltc:.L,_:!.y� 
U�nf!i/711 1 !:: fl"tJ;ff t: L -Cffi/i1Jx/!Jl:WJ£i:5 J: t/ffi/i@:t 1f 
tc: , �»f!i/711 6 
1 ,,v7Wcift -:7 71,1v7A s 5 % ,  ffi77 1J ;IJ£7n 
S,7:t:fh>GO)*O[JijiJ'.lllfli:7 7 7 t, J ,Jv7 1 5 % !:: Ltc:.L,_:!.y� 
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ifil�'li, �mt�'li!i rnJJ::.T 0 :or, --ta:;'t't,E'.'lih\�1�T 0 
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Base paper for laminated plate, and laminated plate 

Abiitract 

PRO;J�EM TO ElE SOD/cD: To ob,;,in ;, iami�a1ed pl;,te which i� excellfln1 :r, dlrl'en�iom,I s\;;bili,y, 
re-oist,cH·w..e �r; h.e;;if. Qmi .e!�G��:'r; i,vupe:--fl�s. by forming pricprng;; by ::s·:ng is bai..e p-sp�r fu� !f�mi,if.r!":tm 
mad<! u: a specifir; bambuo p,ilp-mmaini::g ""'liulos,i flb,irs. laff1inaling aod th.,,m..,..c<>mprnssing th� 
pcepregs. SOLUTION: A mix�d p�lp sl,rry c0ntainin� 10 -S!Jwt.% of b�mbo<> sl�r�y from which 
micmflne flbern nt �:..0.2m� !e�git, r.w� :-em,:,ve;:; ie�s th�ri s-.vt°k c-:i�tent mid 20--90w..% of wacd 
pulp is s"bjecte� lo shee, m&k•ng 1v prep;m, b;;ee paper for lamina1i,m. The l;;minatio� �ase papN 
i:::: :·mr,mgnf:lte.d •••·d�h fl: ti1e:-mnse-:i:ng res:ir.. fo� eJtwnp:B, a phe.�oHc rns:'11 er �pnxy reslr., he..sted �11:i 
<Jcied the.rntiy prc<J�c:r,g prr;r,regs. r::.,se prep,.,gs arn laminat<!d and \hr;cmccomr,ressed to giee ti,., 
obj>1clive laminmed plal�. 

C!assifo:mloris 

* .l-lOSKJ/03-56 Or;;;a�ic insll;atlng :-nater1a! ,::nr:slsti�g of tw::, o� mnre rnaterla;s:, e.g. two or rr:o�\3 
�olyrners. polymer + filler, + re:nforcement rcicforced, e.g. by nbre,, fobri�s 

Other languages: Js�'l:jnecs� 

Inventor: Si:;��:mi:; WBta:-:���(:'.• � k����{, ·rc�m:Jtukl r�:·F!i�, ;��t��: �)" 
�� Jun 08;:":\t\•a .. Nt :;t� 

Worldwide applicatioM 

Appl:catim, JP25452695A �vent• (\l) 

H:d-:- fh����11ds•r� .• , 
trnn�!;:--:.t�<i t:"t":irn -Jupsn-:-se 

lCisir!!s:] 1. A bBse pape� f,Jf a !elm:n�te c,:,mprlB!ng ce!!uicm: fibms, w;-imeifl the �e!!ulcm� fibern �ompri:1e bambooJ p:..c!p. 2. The ba�b-Jc- pu!p hriivlflg s ,::e!!!i!oB,:: f:b-::r Go�ter.t ,of 1 a to 
BG. 
·r he �as,e pa13er tor !�m:nQted board 8ccon:Hng tv r;!Qim 1 ,  wh8re\n th,e ba�e 1-v1per -:cor:talns 20% to 90% b}( W8ight of wocd p:J!jJ, 3. ·: he !amtriated bas-2 pa�er accordl'!g to clalrn 1 ,  
whern:n the rnotent of th� f:rn; f:b;,r$ hoeing � f:ber lecg1!1 of 02 mm t;f le,s i : :  Ice bambc<J pulp i. 5% by wr;igh; o, le$S. 4.  A l,;mim;te t>bt,;im,<J by l�:r:i��1ing � pcep,eg imi)regn<ited 
wl1i; 2. th':::1"ncs�ttlr.� r�2i:: on �h� !:::mfn:::t� b:::$e r-,zp�r zc:;urciln;., to cfa:m t 2 m 3, 9-m.i �n!dlr:q �h� l:::min:::t�. 

DE'1'All I'll DB'!.CR!f'l'l(lfll DI' IH[ IMVl'NTmN 

[DC01] 

BACKGROUND OF Te<E INVENTION 1 .  Field ot the loveotiv>' The pre,ent =nv,,ntioc rnle!�s lo a tl�se paper for lamioated bo�rd acd s laminated board using the sam�, ;me 
mor" oa,!irniarly. lo d:rnecsicm1I stability, el;,c:rical charae(s,,istics, and lhe :ikR 
n11c ;-,re.;;�nt irr-,.,i;s,ri�:a:-i rn!�te� to n !amtn;s;te b-s.se. pnr,�r nr:d a !t1mlnt1�1c s:..:ltnb!ic for p:--odud:"lg � lnmir1n�f: hnving gone'": i-ie::t •.es:s�arir:i=!. 

raco2J 

2. Descr:pt:m ::it the Flel�tec Art A rncveotimai lac:,i�ale, especially a lamieate fo, a prir,ted wiring b@r�, is prepared by impregnsti�g a :amir,a,e �ase pap�, with a 
therrl'osetting ,.,sic such a� s phenolic resi� or S" spv:<>/ resin aml heating and �ryicg the same :o form a semi-cared resin. (Th=s is ref€r,.,d tc as ;; preprcg), a plcrality of 
th<, pre�r�gs arn lamim,tec, and hot-pr..,,s rnn:d=ng I$ p<,rkir:r.ec. Such a p,lnted wiri,-g b-iard i, rnl�,I,..,ly :n<"J(pen$IYe and almr;st .a:isfles the �erfr;cman�e fo, us<, ic 
u:d:r,ai-1 <;l..,r.:\rio "' el�Ltronic d�eic<!s, and ·1hu, is wicl<;:y ws«d mainly for ::ome �le<.:tri� opr,li;;r,�$. >;owev«c, i� r,icenl ye;;rs, sin""' ..,I.,01,ic µrudu�ts hav<! b�ccm"' li�trle,; 
thlnn�:- afid sma!:m·, thr= :ncw!tlag dzn:tity of z!�ctr:c product pri!�·tr:o sud, fi!S: :cs, c�ps,c;tors, �r.d rt":si2:tu:-s h'1s tncreased, fi1�1d th� CG('!duct0t· pottw�·1s of primed wlrtng 1°'!c)Vf! 
bsmme f-ner. Furthe,;r,arn, wit� lhe er.try of ho0e a;:,pli�nce;; me�ufacturn,s into ied"s\rial equ:p'l"mt �nc the tren-:1 toward l•)wer prices, the ose Dr papN ba,0 malsr:els 
ir: fi8'kis that wer-2 previou.;;iy irr:pv5slble with p2p�r baise m,jteria!s i;; eJtp:�m.;:;lng, Far th3s re-2scn. dernand5 tor not nrc!y dirn2n.15iol'vil st2bHlt>( b�t &!,so impm¥emerrt.s :n 
e!e.;trical cMf.Srncterlst!t:$, Mee.� f'$Si?Jtam::e, :-snd t:-ii;; !H{e1 �f a lemirrnite rnade of �a:)f.ff a:;; e. base me.ter:a!, tii:1ve b�com� strict. 

Canv"ntimally, lami,-ates base paper, bleacharl kraft :,ulp fmc:, �arrlwoad and (LBKP) be csed io �on-bs?atec pepar, to paper ::ii l"w dens=ty ()f the ()fQer (l.45-.0.55g / cm 3 

�r, g�m=:rn!. wh�" @.!octrfcijl ch?.rnctar:�,:;:r;s �mi �aat r:Jst.st.�ric:� ?.re rn:-:ulra:--.l, p;j!p for f:t�!=.:n!vtk"m vr ;-m!p ha._r:ng � high a--r:@.!!u!a:;;f! cn:11@.�t. such a:;; c:m!;.;;in !ir.t�r i_is; ::s:a:i. 
Hvwe•�t�t; t�e�� pulp f:b�rn �=-e :l;;lm$'!rk;;b!y bei�t �nd twl�l�d, $'!nd l_B 
Them is a pmbl�111 :ha\ tl1e di�1,;,,sio�al stability of thG laminated l;oard ,s significa,,tly :n:erirn· to :h� ba2e p�per by KP. To sclvG this, LBK 
le the ;:,mductior. pmce,s of P, a mc-thoc c,f rn:udog the e.e:nicellolose cMt��t -Jf P"IP by speeific digesti<:<n, blea,:h:ng cmdi,:oes o, enzym3!•c tre�tment �Jp.;,,-i; .. 

1 461 93. JP-A-&-2,migaJ 
E:tc.) had he.en pmpnse.�. Einw�ver. if thes:e te.chr:iqi;�s: �re. :...ise.d, the he.is� :"fls::stf:ncfl z;,n:--.J thic e.lactrfcr.1! pr.Jrmrfa�s c:oe1n he lmp:-ove.d w�l!e. m�tn�r.1l:1ir.g ih.f! :--.limicns::onal 
s:;;bil:,y uf ,,.,, lBKP, bJJ\ lh"' h,iat resista:1ce arid elet'tr :<;al fJC!l�m\:es •� exr.<1lle::t �. ""ttl>n limer �nd dissolving rd;; r.a:1r1<Jt b"' oll\airied. Gn tl1e other t,and, m,�i::g "f 
u:d:n"•Y LBKP and pcl� having a h'qh a-o�l,uloee ccn:"'r,\ scch 0$ liote: was el,;o s:cclied, bet fa,i clis�cl"a:rtaG"" cf br.,th W<!re rather lacge, "nd !he "�P«�ted effe":" could 
no, ti,-. oblained. 

[OC04) 
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Sl!MMARY OF THE INVENTION The prns�nt i0ve0tinc �nlves toe Bbnve,-mentinoed orcblems ,md pr:wides a lam:mte h�viog g<md dif7.ecsincB: l<tBoilily, hem ,�si�taom 
acd ,;lectrical orcp,1r,:es. an() a lami"ate base pap�, &l1:table fo, pmdijcing the lam:nate, With the goal. In view of th:s siWation, t"e wesen; inventcrs have sWdied variollS 
p:,Iµ F10e:� :11 r;,rJa, lo imp:ova :11" :1<,at rn$:s:;;r,c� and el�clric;;I pm;.,fl,ti<,s <Jfth� lam:r,�ta A$ a '"�ult, tlw la::: inale madfJ of b;;mht10 pulp ,,s:r,� b;;mht1() m,lp "s a raw 
m£:terjo! ho!:i � !.l:mensk.:na! siab:1:ty. !t ·tlas ful-!nd that t:;� bo.l£:n;;2 b�t®�2:: :;2at a�B:s�onc� �nd 2!cKi:-lco.! µ,n1;;2:"tles woB �xt:-21n�ly 2.1t;;2:lent, ond �::2 µ:�Bem i:":'i'2r:ti,.m 
was e:,mpieted. 

[0005] 

The ;.,rr,s�m invam:r,o irir.larJ<,s tha fo:lowiog •�P"r:ts [1) A IJasfJ papr,r ,er a laminata r.nmpri�io:g cellulr,�a fl0m1, whar�in 111" cell<1lo�e m-,ern r.,m1µris� h,m,tmo polo. [2] 
CelluiM>l f:l1>1r i� b�mbcc pulp 10 lo !!0% by w�ight 
And the ,ami,,a1ed s1en,:i: pa�e, accNdiog tt1 [l], wh:cl; coNa:n� 20 t,; 90% by w;,igh1 of wood pulp. [3] The �nntmt of fo;e fibe,s �av,11g � fiber lenGth of a.2 mm "' less in 
b�mboo pulp is 8% t,y weaght m less [1] 
o,the lam:11ste� boar� ba,e paper ,cctirdlog to [2], !/4] A laminate r;btai"flC �Y lamin;;tlog a pre�rng impregr,ated with a t�e,mcsettlng rnsir, on the laminate b;;se paper 
acr.mti:rlg tt1 [1), [:.1) ()f [,l) ;;mi HJldiri[; th<> la:,1i11atR 

[0005] 

DESCRl''T'ON QF THE PREFERRED EMBQDIMENTS Bambw pulp is ma:nly us�d fer rnli'grnphy paper, srt 1:mper, "" mBt�,isl pspH. speBker moe paper, fancy pspN, �tc., 
b�csl1,e Mmbov pulp ha, mo,e ,igi� f1bem and higher <1il a�scrbency thS" wood p,lp. However, it i, r.ot ,se� st all in the lamina:ed base paper. However, the pres�l11 
i.:,e,1,"rn l1av� fo:ind tl11tt lami,1at<,d bas;; 11a;.,<,r t1$icg bambor; pulp i$ vary axc;;:1e,1\. ah;; ham_;r,o polo �$t>d io tl1<, pm$en1 i11v<,otitir1 :11cbfo$ b�m0,1t1 growri from 
rhliorn�8, B�d: as Mose bm::boo ::md b.:$mbuo, aacl di�r?":k:,:$! pu!p c,;b�ai::�d from bam: .. Kw �:uwn f;vm a BUf:j:n, a:-id haB fib�:" strnng�:'":, !.lfg�$t:b:1:w. bim1:..:hins., f.ffop�r�}', ,:$:ld 
ienpur'tiaG. If mixinG is con2ider�d, bamb;,Q pulp from bamb;,,; C<J()ked by a:kali c:,ckiag, :<raft e:,ckiog ()f sulfi1;, co:,k:ng 's prnf�rrec. Th8 bamb<JQ �ulp c<Jntent :n the 
lzminmed bas� pBpo;or of t�e pr�seot icv�oti,•n is oot pa,ticularly limitec, and is apprcpr=ately m:ljusted according to th,;, mater:a; ta b� cGml>ined a�d the requ'rnd q,,,aiity. 
A�hou;,h the basa papar for a larr;icat;, :,f th;, aresast immnticn m&i01y c:,ntains cellulosa fit<a,s, cell"l"s" f,bers otha, ,�as t<ambGG aulp can be us;,d i� Gombioa,:on. 
Such cell�lt1$8 f:bers a,e "r;t pa>tirnlarly limite�. and c�emicsl pu:p obtained l>t1o:r. wood chips, m;,chanic�I pLl:p, lir.ter, 
Nori·w()<Jd po;lr, �<Jcl1 a$ l1•m;.i �nd ka:1�f. ;.,ulp for rJis�r;lu,:r,r, ar,rJ th� :ike c�o bl! ll$fl0., �r.d ble;;r;h�rJ k:a:1 µ1,lp <J$ir,g h�rrJwor,d i� partic:ilar:y ;.,r<,f<,rnbl<,. 1= w1hen11()ffl, ;;� 
� nrnt�:'"ial !Ji�m: �hf:lr: 1:;� t.x�!!ukss� fib��, synt!l�tic fibers, i:K:fgem:c fib�rn, m1�rn, va:k:jjs ;:i_jj,:.:licl:l':$£, f:nd th2 Ilk� !.;a:: be ::1�i.:m.>;.H:Bt12ly bk��d�d a:.x.:uidlng tu th� d�:ti:�d 
q�ality. 

[0007] r, is prn:3rnbl8 \c oG� ba'>'b:>c pulp in mmbioalico with wl1od Pulp fro"' broa1-13a,ed trn8B, Binc� & base psp�r axcaller.t '" :ormBHno car. be obtained. Hewe¥�,; :f 
the bamboo pulp rncteot is law, l'oe effects ,:,f the prnsent :nvenl',;n muy oot be suff-ci<irtly ,;btaioed, Mare prnferabl)I, th<i cell"lose f-ber is ' 0 to BO% by weight cf 
b;;mbao pulp asd W to 
Ccnt;;ios q()'l!, by weigh,c Ir. t"is cas�. fwthcr Ol<lp m�y be CO"tain�d. 

F,r,�er, b&mb€lo p,lp has � cont8ot of fme fibers ha,iog " fib�, lmgth .:,f 0.2 "'m er les, nf ab€lut 1 Q to 2Qct t,y weight 35 cof7.p&rnd w'th W€lnd pulp c,r the like, b,t 
preforably hos a fine fiber ccnt,m, of fa% by weigh; o, lessc Mor€ r,reforably, ,he w11,em of f:n� f:bcr& i5 1 
Ely r,e:(mm:r,� tl1<, fo1fJ fib1;r remo,al trr,�tm,m, S() "s tr, ha nnt ::1r,m \11.;n th� w�igl1:%, a:I r,f Jha rJim�r,�ional $t?.b1lity, he�, re,istan�e, anrJ al�<:tr:<' r;h;;rncterir<lic, arn 
i::1i,rrned. fo" m"thod for rr,mu¥inij the f:rie f:bern is riot partic�l;;r:r limited, arid a;,;a:11pl2$ U,e:acf incl�d" ;, mr,th<>d by a """'211 tmetm<>rrt and a r::"\hu<l by c211::fo1jal 
tfahydmt!a-11 th�{llE!J� l1 wlm. 

IOCO�] 

D<AM�u:s n�� pr�$�m i:•w�:-:tivn wi!: b� d��c:-R�Bd iri mvr� df!�Ql! with r�f*tw�r;� �o !h� fv!!nwlng !:x:;:mr,!�i;;� trn-:- it $hu�M b� �:nd���hmd that �h* pr���::� lmr*ntivn i� h�; rin 
maa�s restricted :her!!lo, Tee p�rcemag8B in Example� &nd Compamti� faa::1ples all ind:cat;, w&iGhl%. The bamboo psi� "sed i:1 ,t,e 13rns>1m i1w2m:r,o, the :,,e,hod for 
remcvir.g fi::e fibe,� :,f b;;mbco p�IP, the mc;thl1d fer :.�<>&Guriog the fine fiber Cl1msm of ba:nbno pulp, the; m;,thod for evaiu;itiog r�sio impregr.a\:D�, tlie ::,e1hcd for 
m&nuf�c,crir,g a lamire<1te, &n•:I the metho� fo, evaiuatiog the ,:1:m1m�ional st<1bil=ty Gf " IBmim1t� are <1s f,Jllcws. It is, Bamb,,o mJ!R BBf7.D:>a illdJP- use� in Example, an,� 
Compa�Qtiv€ i:xiilmp!-2.s of ��e j3ff&e�t ir.ver.tion it-: 
The rnr.d:tions of p�lping wilh rhai b;;m0,m p::I;., Cfhai:ar.d· Pctieri:x r.m1ked pmd<1t,t.) ace <Ss foll<JW$. K1alt conkicg is ;.,1;,f,,rmed io tl11; Ka:11:ya r;nm:ri::tl�$ digester ?.nd 
t.he bl<,a;;hing �aq"a11c<, C-
A::er bl>1ad1:nG wit11 EHD, a p�per· rnillinG tc;,atme:1: waG par:ormed :o 0bta:o a d;y �ulp s�1eet. Fibe,· l8nGH1 cf 0bta:ned bambc<J pclp 0.2 mm 
Th� ia!k•wlr.g fo�e fibm c,:mtent wa� ·1 4-,:,,, This ba.rr:boo pu!p was b8mb-:m pu;p A ar.d bmnbr,o pu!p cth1ir.ed by the fine fiber �emavui m�thad desuibed bek•w mid having 
a flbw leng,o of O 2 mm Qr less ,md a f1ce tiber ccn1�11! of 0.5% by weight ,.,a, ba"lbno ,:,,,Ip S, aM bai7.bno pulp A acd bamb,:,o pu:p El were 7:20c ivliMad at a ,e;tin of 
0,2mm fiber l�ngth 
rl11; �ar::b<>t> ;;ulp prr,par"d to liav� th;; folluwi,1g f: 111; f: b"r <:t1:1tr,nt '-'' 4¾ by wa:gct 1,; refor:"rl tu ;;� bambt10 pulp C. 

A method fr.ir rnmming Fine Fibers from �ambur.i oulp ,;,, m"thod for rnmnviog floe Fihe>a frr,m bam0nv po:I� is d•sc,ioe� helr,w. 
lJ$:Ng a fih�r langlh s:r,v:ng m;;�hiNe (trn�" n;;me: Ba::er $ia,ing mat'hin� / m?.nvfactu,erl by Tuz?.i Seiki Co .. l.td). !h� w;;l1;r :nj<,cticN ?.ft'<J:mt waa 6.3 I /  g 
Tb� :-r:ixtjjrn wa3 sti�:c�cl lmcl!!r w-;:te: fo� ·i S mtn:1te� tc a�m!JV':: fib'::rn µ02:s:riG t:m..:u{:h ·i 5G :::�sJt Me:::2:urnmf!nt �::�:":ud of fin':: fib�f cm:tf!::t uf b-;:rnbuo p:..:!p Th� 
rnea�uremi!:-n:: of fine tber '2:o:1te�t of bmT'!bao pu:p WfilS: pefforr::m::: by i�a.ge a.r.a�Bls 0f a fihe:" proje::;ti-:m Ci�grnm. F:ON ierigth dls--:.:r:o�tlnr. rr1ezr3mir.g ir.G!rnment (1?Bde 
nsme: FS 
-2l:O. ma"utact�red by KA,IA/l.NI Go , Ltd.), th� t:bH le�gth and th� t:b;,r w:dth t1f <,?.C� t:ber am "lfJ8SUred, and each fi�e, is w�igh�d from t"fJS€ Yl;l"es. wher�hy the 
r;onl�rrl (wfl:gl1:) r,f ,he �"" ti0e: l1av:r,9 "' Fib�r lmgtli nf O.,. m::: !lr l<'�s i� 01Jta:11�d. %). 

1:v9.luation mf!th:-,d of formativn �-ho;.: 0vn!u,5tion of formation w�� av-o.lm1tf!d in th:":=!f! stagi:;_:,s: (� L)) fo, tJm�f! wr.lr:h Wf!f':: grwd hy v:sua; ob.s.arv9.1mn, {1..\) for those wh:r.;h 
Wf!r� �•Jm�wh�t bn:i t,:;� hav nc: ;;rncti:.::n! prGb!f!�::s, n�d (x) fG:" thti�f! ·t<1hid1 w�m nfJ'� pm,;·tlc:;J f<":r p��r:=J..::n! m�e. �v:;l::at�rJ. 

A m2thod ior producing a lam:nste is perto,med by impreg11aticg a lsmina,e bas;; r,ape, with a ccmr,,er�i;;lly a,;ail�ble wat�r-sclcble phecol resin (tn;de "ame: Sh�ijnol 
l�l�l.-'./.854 / man<Jf?.ctcred by S"r,w;; Polymar C!v., l.\rl.) ily d,yiag at a !ampere.tt1,s, for 5 rniotrt�s, a p,irnary prnpreg ha,:ng a resin ,,., 0asr, maler:a: rntiti r,f 1 5:35 was 
p,�p:.rfJd, sod a comm�rcially :.,ailabl� <>il-mr,di::r,d ;.,h�nol re,in (trad� n:.m�, Shaur:ol tlLS) W'<'$ adrled tc le� pcim:.ry p:�prr,G . 
.. 3122 1 Show� Pnlymer Co,, LM.) st WO ° C. 
At B tE-r.-:pHa.ll:m of 5 mlnl:tefJ tc prnps?e 2. prnpreg havir:g a rati,:, of m3ir: '2nd tiase m2te?la! er� bath wste<--so!ub!e pherml resir: i::.-.nd oH,--modlf:ed pher10! ?"�stn of 50:5{L 

1,axt, e:ght prep,">), we,e laminated, and 1 00 kg i 

A pr.eno:ic ,�sin l�m:nr.te w�$ cb:oioe� by pre$sc:rn m(Jld:no �t 60 (;m 2 for 6(1 min;;tes. i=.;11urui,1n m;,thQQ sir dim;,n,1is111?i �teb:l:jy_m ;�r,,io�le 1he ll'ie.l!Ji1ti2,o o:r.athmi 2:f 

!.J:meoJ;[QOlill $!;0t/.il];;(;1f J•:� l.smin�t1; wa� ;.,r,rforroe:.l hy me��:,ri111; e. :.limt111$:t1:1al d1?.l1l;fl rat<1 t,y tlie following m<,lhorJ . Sp.sn 200 011 le.min�,., 
rnrn, a�d rnzaBu:-z !t1e dit:1en�ion bztv<ezn thz ,gci:.;gr:s b�forn Br:d 0fter heBt:ng / coo:J::g with B hlgh-prec!si{.ln �·No·dlme:is:ona! oom•dina!e meBsc..:r!r1g dev:ct: (1:-sde r:ame: 
Digital ReB�ec DR) 
-5c0-D I D;iioipp::,s sc,ee" Ms"utactcir:ng Ca., U�.). The dimensiooal ch,rnge rat• a is obtsi�ec from the follcwing equation, Woe•• a saod-"1ade sheet is "s;;d, them :s no 
aci,<Jtmpy in t.he �hee;, s�d the awrage v,:ue vf fm,r points is $hewn. fuodsmen1slly, the cl,;se; '"" d:rnen,iom;I cr.ang� ,ate is to IJ%, th" better the diml.'nsiti�al $!ability 
is. r; (%) • f(l. " .. 1. 1 ) / I. c ]  x ·1 no I. c .  l1;nqlh betw�"'' ga�g<: pciot$ beforn he:.:ir,G .n� ;;r,<Jli:,g. l. 1 : l�:,gth b1;1w"r,11 �auge ma:k$ "''"' h<1�t trr,e.tm,rnt al 160 ' C, fr,r ·1 

hem, 
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Eviik.mtic,r, mf'th::,d of he8t rnsl.�tzn,::e af !a.mi�a.te The h£12t r.12&:st=inc.12 ::,f thf' lamtn2t.12 wii& m,{='a.s;..ir£1d by m-2a.sm;ng 1::--i£1 s,:ilrler �eat rf'&i.stflnc� by the folkr<N:ng method. A 
test �iece (25 mm x 2� mm) was immerned i .. a "'O�ea solder b;;th (2<!0 •• G. l: 1 ' C.), acd the time uatil � pcp�icg 50lmd was ;r.easur-.d. r�is time (�ec,md) was use� as 
�c :n�e� of !1�at rn�ist,n�R ·:-he higl,<,r tl1� vsl!m, !he l,e1.ter ti,<, !1<,�t :e$:S,or1�R ,M;i;,;(<li.f,J,_t1/!!llMill9 J.:l;;@j;;._I_Q];;_[e_(;>!!::e.t:_t;,;_gf;"1>.CDi:l1!t�_rj_�[�J_�_Itt1!_;;[�;;;[:[:_�l 
9.b.�m:E�t�:J�tl.��-9.(JJ3� !c1minc1tBd plot� w2re �vo.h.mtBci by r:":Bo�urj;ig thB :n::aJ:cl�:un rn$lsto.nrB ufthB �u�3•i:-£:te octx.:fd:n;., tu JIS-C6481 . ThB m2c13�rn:n�:-:t w�s p2rforn1Bci 
LI?'!der normal e::,nditionB �m<l ah:er boi:if'!g ( � OQ � C.1 2. hmifs}. Th"2' higher 1:�e i?'!st.:i�tion rfsirtta.�c-2-, tht1 b<=rttt1r Ihe elec':::-icf1.I! cha.:-a.c1:er!stio_2s. 

E�&mple ·1 A p�IP sl�ny compcBed ;,,f bsmboo i:rnlp A wsB mixed w:th a melsmi;;e rn:1in (t,�de ,:ame: S�m,rntz :l�si,: ACB / Sumito:,,o Che:,,ic&I C<J., Ltd.) 

·� -,:-' wiih ��spect tc :}U!p a:id hand-made ir. a :3bormcry squ�:-s harid-r:-mki!'!g m!!chi�fl to c-bt&ir1 a bc1sirt w�ight of � 2� g / m � ;Hd 3 dsn:1jiy of :J.S g. 

/ Crri ·; w�. cbtsb,c. A lsmin�,;, was pr<,��:�d usi�g ,I:� lom:n;;t<, b,$e p�p�r. ::xampl;, 2 fxc�r,t th�, b�mbr;<J µcl� C wa, �s"'<l i::��e;;d of bambu:.i p,lp A 
A !�m:n:1te b�se �wper ��d � kimkxite 'tltXB obta.:n�d i?'l the ssm,3 :"!"x1.rmzr !!S i?'! E>::1mpl!! 1 .  

F.•�rr:ple 3 fa<.:e;.,t ttjat bambuo �ulp :l w�s us�d :n pla�;, uf bamboc pulp A, 
A l,m1:rn;te bCise pap<Jr asd a l�rnir.�t" w;,,;, ol:,ta:n<Jd i� the s3m<J mamizr r,s i:: ExCimpl<J 1 .  

E,ample 4 A pcl� focmcl"tion wa� bmnboc pu:p A 1 5%, ,nbea>ter. bleached kraft pulp fm0 &ca>cia w0cd from Soc,h Africa (h�rein&fte, s'mply LBK) 
A larn:n"te b"se pap<JI· asd a lm11ir.at1> w;,,;, obta:n!!d i:! tl1e ssm<J ma,mzr �s i:: Ex"mpl<l 1 <JXC<lpt :ha1 85% was "lso us<Jd. EY.a:,,pl;, 5 A lsmiI1ste base paper a,,d a 
lemiMte were !Jbtained i� tr.e same r.rn�ner ;;s i� Example 1 <?Xc<cpt thm the ;;ulp cont<Jm was 75% bsmboo p;;lp A ,me 28% ucb<cmen ble;;c�ed �rnft pulp fmm arnciil 
wnod fr<Jm Seu," Africa Ex;;mol� 6 A laminate base pap<.'r and a l;;mirn;te were r-btainerl ia the same mMner ;;s in E�ample 1 <'XC<'p, tha\ the �ulp wM blended with 
b�mbo<:> pulp fl ll�% aarJ ,mbeat..,n bleacr.ec kraft Gt1lp from Snuth Afri,;an ,wa�ia wo<:>d 1 5%. 

Ccm�arstive faem�le 1 lcS\ead of bamboo p�lo A, cnbeatea bleacherl kr;;ft pulp (LEJKP) from aca,:;ia w@d tmm South Africa was <Jse:.l (1 QO%)_ 
fa�<1p:. Fm t:$ing, ?. lami'1ote bo�tl paper and a l,;m!MW wern :.>btaii1�d ia lh<l $3m� 0aan<1r 8$ ia b;amnl� 1. C:omnarn,=<"' l:xampl"' 2 Cnttni1 l:n\er nulp wa� :epla<0ec w!ti1 
b�mbou P"IP A ('I 
(GO%), ex�ept that a :mr:ir.GJ;; base paper ,md 1: lam'nat<J w;;re ob11:ised :n Hie Bame manne, BB :n Example J _ T1:ble 1 3hDWil :h<J evalua,ion rns��;; of Jh() :m;-;isaJ<Js 
oixai�ed •n the e,:amples @d the C•Jmpam1i,e examples_ The flee fiber cmtem of bamt,oa pulp A is 14%, :he foe fiber cammt cf bamboo pcl�• il i, D-5':s, the f,11e f,ber 
conlmt cf bambm, pulp C is 4%. LB 
The f:ne fiber rocteat of KP wa5 2.5%. A,; :s clear frnm Tabl€ 1, when Ll3KP is repla,;ed with lim'-ir oulp. �e3t >es:5,anc€ and el..,ctric;;I pro�erties are improved, but 
rJ:men�ion�I $!?.liili!y is cr,!<1Ii:.irmed (::<Jmf1�ri$"11 t,<1tw""'" G"c;-;psra·tiw E�ampl<, 1 orid C:.irr,p?.I"t:v"' l:Jt"r::pla 2). llim"'ns:cnal �ta�ility :s r;()m;.,ar�hl� a,1d ba;,t rf!si�ta,1r;<1 
��u �!e:.:tfkcl! �nJµ0ni!!s 0:-2 :mpro..,.�(! (Cuaiµmatj•,.te t:;.;a:·nµ!e 1 �m.: E::.om:)!et 1). Fufth21� by rnrntw:ns.a the fifle fibe:s 0fth� !:mmbuo µt.:!p, B!I uf thB d:rn�nsk.:n€!! Bt2b:1:t-y, 
hem resistan:xe asd ;,le�tri�al prcperlies am impcov;,c (compwison between Ex;;mpl<l 1 ard Examples 2 aml 3)_ fwthzr, w�es t;a:,,bm pulp aml LBKP we'<J used in 
evmbination. a lami,-ated bas� pa�er hEving gc<Jd formalh,n was obtaiaed. 

[!JGt llj 

[Tabl� 1 ]  

[ll01 9] 

As "'-'scribed ;;bas-., tee P''-'Sem investi:;,n ha$ aa effecs flf providi .. g a lemine!e bas,; ""�"' m<:>$1 stiitabl� far p,<:>�uciag a laminate Mae:ng gr;r,d dimea$:@al stability, ce;;t 
r<,sic,!�m"' a::rJ "''"M1ica! ::ha1a:;!<,r:$tIr;s <Jf'!h<1 lam:nm"' .. ·rha:�rcrn, it� 1ndu$IJ1a: �igrnnc""�" is "'Jttrem<oly laIg�. 
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2471"11 u}'2} � 1 13"}� 0}'cll <JI 1>"11 i..:]-Ej-�t:J-. 

[0060] <JI l> %� JcJ] .n!. 

[006 1 ]  -=r-¾ ¾s: {l % W'B' W� jjl 
( ¾'a'%) 

C II: �lr-� £  (%) . ...,__...,__ ¾.!r-� .5:.. ��7a .£ 2 
'a' (g/m ) �Al w� � i!-1 Al �i:11 �1 zj-�¾ 

{IA] oJl 10 5 . 1 98 . 6  98 . 0  0 . 6  0 . 6  
JcJl .n!. oJl 0 5 . 2  96 . 4  95 . 1  1 . 3  1 . 3  

[0064] B:.� w� � i:!1 "11 � �  *lr-� £ 7<}�"11 '.V.0Pi£ {IAl oJl � 7a-'f- zj-�¾01 Jcl] .n!.oJl "1l Jcl] i,}� tl.� � .g.  �¾ � 
4- '.V.'."ctt:J-. 

f0065] <{l� oJl 2> -=r-7<l �1 i:!1 "11 i:11 � Al �c:f� 3ii] 7} 

[0066] .£ 2.2)- �.g. T7<l -"'J-�l ¾ 01 %-8"}� 8§] T7<l � i:!1 ¾  {l,1.l -8"}� lj,]�(Bendtsen) llJ--6] � 7] ¾.'i:.¾ �1 -8"}� T7<l� 
i:!1 "11 i:Jl � Al �c:f� g � 7}'5"}�tj-. 

[0067] :i �:ilj- %3':{l -fi-7} 10% ��B %Al � 7a-'f- T7<l � i:!1 "1l i:]1 � A-j �c:J-Ac:J ol t:i 3f%¾ � 4- '.V.'."ctt:J- . 

[0068] o}i!l1 <]I 2> � o] ¾ :i'cjj �§j-� £ 3"11 u}.s;']_ T7<l � i:!1 "1l � 13"}� 7] ¾£7} ¾7}13"}� 1 £7} ;']_AJ¾'tl..2..£ o] 
-'f-ol � Jcl] .n!.oJ] �  7a -'f- �� % g  � 4- '.V.'."ctt:J-. 

f0070] -=r-� � i:!1 � .,,._ Al 71 ¾.£ (mL/min) 
JcJl .n!.oJl {I Al oJl 

0 0 0 
2 5 0 
4 11 4 
6 20 8 
8 26 12 

[007 1 ]  8§] T7l �i i:!1+� 7] -'g-5:. �g JcJl .n!."8"}1i'l_ , JcJl .n!.oJl �  7a-'f- 26 mL/min� lfl-1i'l , {I A] oJl �  7a -'f-"1l � 12  mL/min..2..£ 
4-�1 7} � �  � cl T7<l�-Jc1 oJl i:Jl � A-j �Ac:l 0l -'f-9-13"}.:il �:ilj-�..2..£ "L11T� 0l -'f-9-13"}tj-Jl �B-� 'T '.V.'."ctt:J-. 

- 6 -

Kimberly Clark EX1002, p. 1045
PGR2026-00078



- L -

IY -8· -�o R 7� :)! ,� n if-6 ;:Q � �: 

:;: �?1 :·¥ ;i} 

IY.f2ct? 

�� -.�� �:-r ::�J lr :i- ,�= 

7 ri �=-

ti; �? x: �t I I 1Si- �� �:CJ 

/ ;/ �-��� 

l/· :\· 

- �{v � �  2o � l11� ¾liEl l-:c ¾�1f l:c%-R,E'f �{!?-,&n ¾-l:H''vcE¼ lo fb.-Wt if �g :'i" ltsool 

- �{v � �  2o � l11� ¾liEIK ¾�1f l:c%-R,E'f �{.g,&Jf ¾-l:H'vcE¼ lo fb.-Wt if �v :'i" [moo] 

· zr[l2r w,.{3.ti ¾{:g:� :'i"-& lL �-ln li.o-=7� tz-z!:. lo l:c%-R,E'f �{!?-,&n ¾ -H'vcE¼ lo fb.-Wt if ot :'i" [zsool 

- �{v w,.{3.ti � l�-f'� tz-z!:. {9.%{v 2 l�-f'��rv- k li.o fb.-Wt if �z "3' [ [ sool 

':'i"f�-& lf,.{3.-b ¾ !k-f'RcElli<' lo lo l.E. l:c%-R,E't �{.g,&Jf ¾ -H'vcE¼ lo fb.-Wt if ol "3' [osooJ 

�?, /{· '{�� {½ -}}· h�-- (} :-:Y 

· ti{.g [-2-.fHEt -f'dL lo � � [:,i%{Y l!n �cE[li<' ¾ [:c% R,['g� �:ti R,['g� �2 
lL{!?- l-2--&{Et iHL 'tio'fo -=7 �%{Y li.ocE[li<' lo l:c% -R,E't i.-9-foti � l:c%-R,E't �{!?--&n ¾%fvcE¼ kli.o fb.-Wt if [6LOO] 

-{:/·(� /��- 1} 

• ti �{1?--=7-b- :'i"{:g:wi{l;'. lo kli.o¾liEI l-:c i}¾ �{:g:wi{l;'. lo k li.o¾ liEIK [8LOO] 

· tif6'fo -=7 �wi-z!:. [[i:{.g� fb_ ¾%f6 l:'i%{Y {L% �cE¼ �{g.1!!: [Et li.o lo% B:cElli<' 2O-{il 
%001 % fv� :'i"kli.o lo% lolio lvfv- -l.-@�� % &� 01 ¾%fvcE¾ � k �'fo li.o{:g:wi{l;'. t,;:-1:ri½ -l.-@ lo  li.o � l11� '� [uool 

• ti 'fo -=7 � 
I
o 

� l!?- fb.¾ ¾ lo{l;'. lo-lo%fv� :'i" tYli.o¾liEl t:C ' 2o�{y {9.�f,l: ¾�1f kli.o(liEI00Z)¾liEl t:C ¾ l:c% i.-9-R>% �g "3' [9LOOJ 

· ti�{!?- �Y-Wt lo,m lo�� K l:ck� lo� �  li.o�1f 
li.o-a-l!n lL�{.g � l2c tl;'. R, [s;:- lli lL 2ltii'?,- {9._g,_ [,;:- li.o lL-W-cElli<' � lo% ¾%fv 2%�� �%fv B: lv1f 2® • �{fl [<;LOO] 

·tin; -=7 � � � -l.-@u'lin :'i"�1f � l:c{L ¾lo{l;'. E �'fo [l.ojt lo% fv �-W-1!!: lft -lo% 
fv� B: lvlf 2® ' � lo%�cE¼ {L%fv B: lvlf 2CD ' k2o�{Y {9.�f,l: ¾�If kli.o(liEI00Z ' l )¾liEIK �v :'i" [tLool 

· ti 

0172:0L00-0 l 02:-0 l � � He �  Kimberly Clark EX1002, p. 1046
PGR2026-00078



� JH � ol 1 0-20 1 0-0070240 

·-----�--- �HJ-g: iOD�� 
.. � .. Y'.it:3 * UG,i·g..I •g * 1 l)�t 

- 8 -

Kimberly Clark EX1002, p. 1047
PGR2026-00078



� JH � ol 1 0-20 1 0-0070240 

- 9 -

Kimberly Clark EX1002, p. 1048
PGR2026-00078



A security paper containing red algae fiber and a method for manufacturing the same 

Abiitract 

PU;lPOS�: Sec;;rity pa�er including ,ed algae fiber ,rn� a manl:fo,;turing meth,;d th€r,mf a,€ provided 
tu �as:ly rJis\inguiah auth,mtir.i\y cf the s�r;:1rity r.ar;,,r by r.mFicmi;,g dif/erem,� of raw materials with 
a mic:uar.uµe. CONSTITUTION. A :o:r,oufar.:t,,r'ng meti:orl uf s2r.uri!y pap�, iod<Jdi;,g red algge fiber 
isclude� �se followinG steps: m<1nufoc��ri,1g mix8d p<1pe1· by mix,11g r.ottor. f:b8r and the r8d algae 
fine,; impregr.at•ng th� mi:<ed paper in an ic:�pregnun, ieclu1ing polyvinyl alc()hoi, the starch and 
gelc;tin; asd tlrying ,he impregnated mixed fiber The red algae iiber oi � ~ 3!l weight% is :nc1,,ifad io 
the mixerJ oaµer. 

• , ..... ,, ,�,--- .-,. ,--.·1 

✓ � 

,., !lirl Hiu,;o Agems fa�il�ating pr,;r,t cf gem1ineness ,;r oreventing frnsJd1Jlent al,�ratiu", e. g. 
fm $�!.:u�·j�>' P9P!!I 

Worldwide applications 

Appliwtion KR, 020080"1 2887:lA events �) 

H:ti� B�p��:1�;,�� -·' 
: . ..-,., .,.,kH-;2\J :-. D . . .  ,{-.,F:�1n 

In the sec"rity Gaper mtmuiaclurir.g meth<J�, I>. mixed pa�e, mtinuiacturir.g step r.,f �reparisg a mi,:ed paper aite; mixi"fl cotton fit-ers and flushed fitie,s; An im�regrn;tinr. 1,eatme:,t 
$!2p of impr"1gn�ting \�"' prnp�md mix"1d p�pe, with �r. ,mpmgn�;,n� ?.g,m, c,mt�ining por;vinyi 81�""'-'I, Afarc:s. g'611l\i�; An,; � d:ying $\ep "' dryi�g tMe i<"preg��ted mix'6d µ�per. A 
meth"d of ,mricfo<:tucing � se<:u:::y p,;p2r <:o�tairiing redn�ss fibeos. The metl,cd uf claim ·1, I� th"' o,ix.ed p�p�r mancf�ctu:irig s:e�, :he ,.,d f,b,.,, is chm¢t1e,i,ed io H,�t 5 tu 3Q% 
by weight compared to ! OG% by weige: of mix<?d p�per, A me-ihod of manufac:cririg a ;ieccrity paper cofi!�inirig redriesB f:be,·s The m<:thod c,f el�im ·1 ,  In the mixed p3�e, 
mGnuisctcrir.g step, the mi>:e� pape; •s m•xed w•th c,:<tton fiber and red flus� finer, GnlJ th�n d•luted w•th water t() a final fe�d concen1,a,i()r, of 0.: ,o a.5%, aed then pm1u�e-� in � 
grn,g.s :)aper or a wet paper l2yer fcrmlng a w,etla.nd l2yer LI.si:-:g a form-er or circu!Br net pape, rnac;itne" Ch3rn�ter:ied l11 !hat m2n�fa�tmea by. l ... rnethG� at m�11:Jfa{ituri:"cg a s�cm1ty 
p�per �r;n:eir,isg redness (1bem ahe method of deim 1 ,  In \h,; mi�ed paper man;.;f;;ctl1rir,g s,�p, ,�e crJttr,c f,ber i8 i,ea:.�rj by beal:ni-J a: �O -- 70 ' SR cegr�e tif rr�edti"', A :n�!hcd 
t1f ::1;;m1for.:t1Jr:11g ?. �e.c�rity pa�"' �()n\aini11g ce.d11ess Fibma. n,e m<1tl1<Jd of r;la:m 1. In :,:e, i:::pre.gi1;;ti()n t.re�tm�rrt st<1p, whiie. m;;ic:ta:n:ng ar. ,.,�,,<101Js 3()lu:ir,o o: p()lyvi::yl ;;lcol1()I, 
morel':, gelatlt1 disso!vsd m 5 tt".! 7l: by w�lgM m a te:np!!rn'ture of 47 tc 53 " C, --::�e 1.xep�rnd rn!xed pafje:" v;as lmpregt�a--::ed for 20 to 40 secondB, a::d �hr=n exce�s wsB mmoved. 
Characte,i2�1J le teal w :mme,se the 0lxeo pape, I� ., fi% ay w;,lght of acrn:< soMim for 3 to 7 sec()nlJs and ,�en ,�mo'le th� excess, A melh()d of man;.;factu,i�g a secwlty paper 
containing red"es, tibers. I" seQ�rity paper, It is rxnduQed by 1se m;,n"iactu,isg meth<Jd oi any me of cla•ms : ,o 5. Sernrity paper C<J"tain•ng rndmms fi�ers. 

Th� �re�8nt i1w�m:o� ea� be ciearly d:s1i11;i�issed tl1a1 !he use of r�IJ fibers 111 cilmpari;ion wit�, tl1s �s�er 111sd<l of HJG% cotton f1aerB by 111:xi11g !he red f1b<Jrn i:1 the rew 
mr3tmfa! d:fiernr.ti3tkm a.t high rn&g31!fic1Jtior: and !ow magnWlcBtfo� by th� �i-:::mscc-pe, jf o?'3!y f'!1c1de of cmt,:m fibers The o:::.mcity irs hi,ghm them thi'.!t of the npi:,dty, Bf'!d th� 
d-3crnasa !n Cj:Ezctty ls sma!l, ar:d the 1m::reasa !f1 pmitJElty ::km to th� wrlnk!£1 trnBt�£1r:t ;g m�ch �ms!:m i?'3 the cha�ga ln po?"G:.Jlty d�.m to -::hQ v1.nlnkiit- trestrno:it, which Is ONJ 
of t�e meth:::idt-: fix eva!uatir:g ths durabiliiy of ba?1kr:01es, ar:d thus Uu, •mist-3oce to the w•lnklo;; trnat�er:t. ·c h8 present :nven1la:i rnla::et-: tn a se�ur:ty psp�r co�prislnlJ 
re<l Fiber asd ex,;e:len! i:: rlm,ibi:i\y a:1rJ a ,,,;,cufor:\::ri11g me\i:r,,-J th�rnof. 

As a techr.<Jlogy for aulnestirn,:ng secLlrity oa,ie,s �uch as banknote�. ;; ·sect1r,t,' pape;' (V.Jirea,i Pate,-t P"blicalir.m r,a. : 9�3-()IJG6823) apply:ng a ref:ectance as:cmd•ng 
tu B(:111 usi:;g a rm�tal!k: rr:�mb-.;r :em.: ?. fh.;urns-..:Bnt m�tf=ri;;,I h�s b;.;fm dist":!Qscd. 

Th� abc,ve technologies were appliel:l 10th� surfoce ot the ;:,ape, as ,�e p:c,ure. 1hre;;;d, and rnlm yarn as 1escribed above. Aa ,he anti--coumerleitirg techncl,ogy ,:if pa�e, 
mo�ey has develvped, the cmmte,teit 1<2chnology has bees developed, ,md the c<Jume;fe:t 1ecsnnl()gy nas �een devei<Jped l<J the above iactorn. I, is a sitw:iti<J" !hat 
mqulreR 

Os the ather har,d, ;;3 � tecsniqt1e related lo the red f1�er, 'a methvd tor p,o�uciolJ p;.;lp t1sing red ;;lgae' {K<Jr,;ca Patent Pll�l:c;;tion N<J 1 0--0154890), whi::h i, 1n m;;ke pLllp 
uoiog rerl �lga<1, ·� m!ll.hod for p,o�ucir.g fJ:Jlp ,ming th,ck red skin (Kr;rna,, P�!2m P<J�l,r;ation No. 1 C-!m1 1 1  %), P:Jip m?.,fo of rnd �ig;;e mid ito o,ar:<Jf�c\a(,r,g :::ethnd 
(K�rnar, Pa:em Publicsti,-,n No. 1 G.081 1 1 93) �,,d th� like hav� be�11 pobli�l1ed. 

rtl�se t�d�nlqu�s ::,ir� d�;;S:-nc.t�ri1.:�d :n th::.t rnd algne ;;.re i:mn�rs�d i:� nn ;;S�i:Jir; :;:.quevun ::.:0!utivn tn r�rruw� r-;;!c.ium c.�rb0n:;:,�.� fnrm�d nn �.h� :-�d algne ::.:hell, ;;:rirl ��! 
,�omf)ll11ent� srn r!lmr;verJ by a solv�nt to �oil�,�: sod rem�am 1he re�id1J�, whi�h i� :hen pulped. 

De,pite the ;;bnve-roe"tinned ,echsalr;gy for flushing fiber, it has no; b�en ap�l•ed ;;s a cet1,-terfeit prev;,n;i@ tecsnoi<Jgy <Jf secu,i,y papers such as �aokm1es us,ng re� 
�!gni:? yi:?t. and wh�n rr.btcd wn·h cn'!"tn:1 f:b�r af securlfy p?.pcr. apnd�'l is fncmas�r: -s.nd wrinkles r;a;-; be. prff';�n�ed. "fhis is :-:nt k:-:ow:-:. 
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Far th-2 3b,ove rn3sc,11s, in Hrn m�rn...cfactu:-e rl �ecu:-ity p�p-2r, lt is rrnc�ss�ry to dm.,e:o:J 3 secur;ty :Japer �ar:ufoct:_.fftng tec:inok:igy :ncludlng tk.mh:ng fiber th&t car: ldentlfy 
the coarrtericit b;,cet15e � ca" give a ,-Jifferectieti,m cf raw materia:s withtiut signif1�antly affecting the pace, r,roce>ti<1s ic the e�=sfog f:b;,r ccm�osi,:on. Ot>c 

Sec�rfty :Japer camwl�lng the rnd fiber of t�e wef.lem i:ivi:;::itto� and :ts mam.ifair::mi!'!g mcthod is to eo:Ve th� prnti;emE ca'.lsed ir: t�e wior �ri at= desmtbDd a;Jiov-3, by 
che�kir,g the diffe,mtiatir,;n of ,"e rnw m,terial by the "'icro�ccp� by prod�cing � ,ecurity pace, by mixir,g c,;ttr.m fibers anc red flt15h fibers i::,, making lt pr;ss=bie tr; 
focilit�!e ,:,e "uthe01(:r;ity of th� ��r;,1rity �"per to prev�rr! forg�r, <1f ;toe p;;per. 

In additim, by m=xing the fine, ilus"ing fibers compared ;r; the case m;;de with oniy c<1!;;<1n f: b<1ra tt> fill the pm,s with tine tl>Jshing fibe,, tD impmv� the ocadty witMout 
��ding a:: i11<1rg�r.ic foller i11 the 5?.m� ba,i� we:ght. 

�fl a"Jrl:har., tha inc:-f}a.s;s i.-,; r,nm-t:.lfy ir: tha r:��mgf! in pnms:ty dvs tn thf! wrinkle=: "!:��;:.rtr:-:eMt ls tf.i r,rnvk':f! fl mahod vf pmd:Jcing fl sar:ur:ty pQpc=:r i:;.:.x:r:ic!:.ent :n d::rnhH:ty with 
e�cr:!l�rit rn.'.;l.l$19.n:":f! �I"; thf! w�ink!� t:"!!a1i'fl��t. 

S?.r:Jnty pi1per m�nufar:t�:rir.g metJmd cnmr,ri�lng th� flu�h:ng fibBr af t�a wes:=:m lr:vsr:tia:'l, in crd.er tn �oWf! the i1hm,·f} tf!chn:cfl:I pmh!:;.:m, ;;; mi"lff!d p�r,f!r mrm:...:far;turing 
$tc=:p of r:-:ixlng th� con0n f:b�t' on!'! H,� f:u�hitig f:hcr ·tn p:'uduc":ci � mur..eid pap�:-; An lr:-:p:cigriation tre�tm�r:1 .3'tf}p �f lmp:w;;g�at:ng the r,re;.m:-f!rl mi:..erl pop�r w:th .3f! 
i;,-,µrngn�tir.g age�l cr;n!aining p!'J:yvir.yl alcoh!'J:, 2tacch, ;;e,m:n; I, is c!'Jn1i;;ur�d ta i11clude; dry:119 �te� !'Jf dr,i�g th<i imprng�a!<ld mi�e!.I p8p<ll'. 

In th;, mixed paper m&n�facturir,g s,�p. ,�e cr;tto� f,ber ts"d th€ redness tiber ace �rod"c�d by di:ufa1" to ll 1 - 0.5% r;t the i: nal foed cons:er.trnt:r;n, and then r,rr;dm;ed by 
� l.;rnin.it:r,� :111'1ht1d r,f formi::g a W€,l��d l�y,;r with " former ur r;ircal�r net p"per m.;r;�i::e. 

�r, B.jd:ttG!'!, the tmpregnm!nr: t?"-2aime�t ste:J ls wh:!e trnpregm�tlng fr:e prepmerl m\xe.j p2per for 20 tn 40 se.:,or:d;J whH€ ms1!'!ta:n;r,g ;rn sq•.iemw s.J!uUo!'! of po!yvir:y! 
alcohol, sta,;;h, gelat:n d=ssolvecl in 5 to 1% by weight at a temperature of 41 " 53 "-C, &nd then remmre tMe e)(Cess, 4 to 6% by weight oithe borax scl;;tinr. :s characteciz;;d 
ic t!wt !ce rnix,�re io imµr�gn.;,ed fo, 3 !<) l ,e�o�d. amJ the,1 the �xcess is rerncvec. 

llcco,dlng ts.1 the r,rnse�t in,•enclor., it i, co,sib:e tt> prewnt the forgery cf the p�r;er by facilit�tlng t�e ao;thent:city nf the se�urity caper by making the dlffo,errtiation r;f 
tJ,e r.iw ::1oteri.il hy ·the rnic:u5r;t1µe by mixing the �0!!011 Fibe, oric t>1e md Fih€r t<J m"ke t:1e s�w•i-, por,er. 

In Mditit>e-, by m:xing the fine, ilussing !1bern compared ;r; the cMe m;;de with oniy cti!;;t>n f: bcra i, is possibie to imr,rov;, the opacity withr;ut the addition r;f an incrgtmic 
Fill<lr �! the s"rn" boBi, hy flll:r,g t:1e pu•�B with Rne �•ml1ing ::bern. 

�fl 6.jd:tt{)�. tha tnc:-ease i� pom.;;ity rr: the cr:ar:g-2 of pmQslty du-2 tn tho:: wrinkle tre6tmer.t ts m:..;ch les;s exceBent ?�ststanc� io the wrinkle tre6tmerrt Is provided 6 meth�d 
l";f :-,rnd:...:l";:ng :-"! l-.tf}C::...:rity �f.lper wi!;�: !!�'.:*!ler:t durnbi:Jty 

Hf'ra-:n.;fter, Q mf!"!:�n:i far rr.flm1f;c'!"::ring ?. ?J?.r:vr1ty pf.lr,e� inr:;u:ii�g '!":"Cf! t1::$Mlr:g tiher of the=: prn:c;er;t :nv:=:n1:rm will h?. �ssrr)hed in 'J�?.il with rc=:ff!rittnr:f' in the 
�:-;cvmr,a,:yi•:ig drnwitig!'";; Q.r�rl p�:\"Jf�$ 

Getto� tiber, 8'€ preferably pre;,a,ed by 1>€ating the 1>€aled mate,ial wi<h ;; degree ra/ freedt>ff' (or h=gh degree) Di 40 tr; 70 " SR. 

Af'::er pr�pari�g th� red fiber f!nd th� con,:in fibe:" --::a prepare a mixed pap�r by mbd�g the cottor: fib�x rmrl th,r:, a�d f1be?", ,,;herein th� �ed fiber ls m!l&1 preforab!y c0n1ai�1:1d 5 
to 30% by W€ight comp,red tt> 1 c0% by weight of th<" mi�ec i:,aperc 

Th"1 productkH"'! of m1xed p3pm :s m3de by mbtir:g the cottor: fiber £md the :-edrmsfb flher ar:d 1.:.muti11g 1t to D.1 ~ C.5�-; ,:,f the 'fins! foed c-anc1:1r:trati,Jo11 u�jng wBtN1 and th1:1r: 
mtmufactLlrir:g Ii ln a grnE;s pap€r or hxr:-:irlg 3 wetlar:d !ay�r with a former or c:rc..il3r rlet pB:)er m2chi�e . .  

At th•s tjcoa, it :s pa,fe,;,,ble !D use a s1smJa,d of e>boul 1 50 ceash for the netwmi< :aside th<, paper. 

Sp2ciflcsll1. sf,er Jhe m<Jsh is i�s,alled in a cylir.d2r oi a c;,r;ai� he,gct, a mil<,,re of c<J\!!'J� ::b2rs a�d rr,d11e$s fib�cs is p;,�rnd into th2 cylindec by p<J,ri,1g a diluted liqu!d 
of r:nnan fibern and tlus�ir:g fibern :mo tha cylinde?" -:.:c, pm�mm G mbmd :J�per. 

M<>m 5c,edf,c.;;lly, 1"" ps.1lyvir.yl alcohol s<>lufo" rlissolved ;;t � t,; 'l% hy W€ight was im�r1cgnat1cd with ;; mixed paper p,ep�rerl whil1c m�in\aiair.g :.rie t€mpe>a,o;re of ,p tc 
53 " C. for 2G 1u 4G ,<,r.or,rls, a01c '!hm: passe-J thrm,gl: a :;<Jmp:�ssir.rn mil crn,s tu remtwe 111,; €XC€$S µr,iyvinyl oh>>:r,i ,;r,ie1tior1. do. 

Aftm lmpr.;,gr.a1•ng the polyvinyl alcoho: squaouc solulicn, 4 1<• 6% :,y w<,ight af 1he bocs,: sclu1icn is •mpregnated with the m:,:ed paper fo, 3 to 7 sernsds, ;,,nd 1hen 
passed thfD"gh the rnmp,€ss•on roll press lo remove Jae excess bDcs>: scl•;tion, 

Kimberly Clark EX1002, p. 1050
PGR2026-00078



H�rn:n�.-ft�r, t1'm pr�serit ir:vm1ti,:,11 wm be d�scribed In mc,re detal! with rnfom�ce to the fol:ow:ri� ID:a:np!�s i:md ,:-;ompm,;:1_thre e::u:mipks \\'1th r�sp�ct to a method for 
menui�r:tcri .. g a securify D�per indmii"g the redn�ss tibe,� of th� ore�ent :n,;mfon, b;;t the 5Go;c,e cf 1�e pre5en; ir,ver,titi" is not llmitev 1hereto. 

Exar,,ple 1 Prepara,im oi Sec"rity PapN Cor.taaning Flwshing ei�er , 

Af\N mi�ir.g 1 0% :iy w�ight of redness fiber to cnnc,n fi!Jenreated wi,o 55 ± 3 ° SR, dilcted to 0.5% of f-nal paper con-:entrn,;on, mixed pi!per was prepared �sing 
l2bt1ratory circ�lar paper. 

Tl11; mix�d p�per pr*pared while msintaini�g th* srn·f�ce trnatment sol�tion at 50 ± 3 "  C. w'1s impregnat<1d in th* sw1·face treat:11e�t solution <or BC seco,,cs, and :se� 
p:"es:1ed under the ,:-o�dltfo:-rn ot a c:xr.wess;on ml; pm:1s -3f 3.5 k;::;f / cm 2 to rn:ncv·e excess. 

Thernafi.er1 thz (!""1ixed pBper was lmpre�n&ted ln � bf.I(�:?:. 2o!uth:in hB\Jing & CO:"':C�mratlon cf 5% by wzigM for 5 se�o:�d�i B�"!d th!:n compre�sed u:":d!:r s !:O:":dlt;o:� of 3.5 kgf 
! cm 2 of s •:-omwessio11 re!! pre�s t•J rnmove �xcfil'ss. 

The we11a�d pre;rnred whale r,,aintGir.ing ,oe surface tremment �olwt=on Gt 50 c 3 ' C. wa� impregm;tec in tr.e smfarn treutment sol"1ior. for 30 sec<Jeds, &nd then 
cvmpreseed ur:d�r r: conditfor: of 3.5 k�f : cm 2 of a compressicn roi! press tn re�ov:: e>:cess. 

Th�reafter, the milec ;:,aper was impregnGte:: in a 5 'tit% IJQrax soletion fm S s-"ccmis, and !�en rnmprnssed under a ccmJiticn ot 3.5 kgf i cm 2 ,:,f a CDmpm,sin� roll 
wess tj:, rem0ve ex,:-;es.s.} 

The ,e.c�rity p�p�r, prnµornd io t:x'1mµI� ond Ccm�o:o:i•� l:i:.�m�l�r; wern r;sbje.cl�d '" hum:d:ty cr;�·,rol for 24 i:r;um �• 7.3 ° C. and SO% uf cr;nd:tim�. or:d th�n :h� 
o,:,acity was r,,easured acce:irdisg to ISO 2471 md sho't;n in Table ·1 bele:iw. 

cl:vlf.liar. 

l�e.dn.;�$ �h"' r;ont�ri; (% hy w�ighl) l:::prflllm!tion omuuri, (g J m 2 ) Gp�r;:ty (%) Opor:ity ,leductiori • f'ap�r lmp,�g�o::<Jn f'ope.r 1>.l:l�r;lut� lle.dur:ii�n l:�omp:� 1 :l 5.1 98 6 
9B.O O.� 0.6 Comparati¥e e;,;a,,,ple C 5.2 %.4 95.1 ·1 .3 l .3 

�n a,jdfttJJ�. if! !he cat-e JJf red:..:dng the cpadty by the impreg113tk•r1 '!reatrr-er:t, ii was four:d tha'! the reducticn rate wa� much s�al!�r thafl th3t vf the .;or:-:p�rntiv� 
eJi..;s,mp!it 

The cnx3..se tre�tmen1 Wi3a perfor??-£1d eight times usi11g th� wr;nk!£1 a:::,parntus 3.,s shc,wn i:": fm. 2. to mem;ure the p,:-rnsity of thi-:: 8e�dtse'! method to mr::;.l:..:at-G the 
resi5tanre to ,ae wrinkle \reatme�,, 

AcGo,ding 1<J <T�ble 2� �nc FIG. 3 gm;:,r.i�g the sa,;-;e, it was founc t�,at �se degree of ,ncrease is �omsify by �he w,i;ikle tcestm�nt was m�c� gre�tei in the case of a 
comparm:ve example rnr.sasting of mtton fibers only. 

Cnmp::!.:-lnij porosity ;r�l:..:�s ::l."ft�r a tim�s rJf guJl trno.tm�nt, :t w�s 2& :-:-iL I r:":i:: ln ��:� �umpa�o.frv� ��::!.mp!e. whi!� th� vc1!we wa3 r:":uch smf!!l�r :is 1?.  �:;L I mi�: :n t�i� 
exun1p!�1 which i2 e.:tc�!!eat ;�1 r��istB(!Ce t0 w�·;nKI� \reBti'?'!�at ;1nd co:1r;;�q:..:�t"!t!y �c�:1�n\ lr1 dt,;mbllity, co�!d, 

Th,; s€ccri\y paper of :roe embodiment wa5 tek1111 with a high mag11if1 ca:io" em, � lr.;w rr,agn:nGet:r,o �Y tl�ir.g an €lectron mkmscope, an� the r,hclograph, nl flGS ,; ar,d 
5 we:e �l1cwn. 

f':g�re ,i is a P"Dtngra�h of \�e Sijrrace obs€rved a: a h:gh magf1i!irntion (: ,'.WO ::m€s), :t ca" be se;,n tha, the f: ber ,epresented by (j) :s a redn�ss �be,, h;;s c1 large 
d:f:err;ncr; in the wid:t: of the f:l>er u,:np�red tr; ·the <;t>ltt111 flh�r rr;prn5<,nled by @ �nc �mocth $1Jrf�r;e 

0:1 the nth;:;.r har.dt \.r.e fit.e:-s �FJ:'kf!d with {2') arfl r:rrtt,::m f:ll�ra, FJr:d -:J�?. f1b?.rg �rn p�?.!f!d on th?. 1;;urfar:e duf! tn mflcha'1lr:,t;J tr:=:a��P.r:t :n a 5°1?.t@. 5�:i1,t;bl@. for pmduc:ng 
p�f/<,t, and a lvt r,-f fl,w h�ir :$ ge,wrnted 

f':g�re � is a P"D1ngrn�h af tne surface of 1he sam,; ca�,,r a1 a low magnif:cativfl (2[10 1imes). i\ can be r.lei;rly seen the difference fmm 1he cot:cn fibe, ev1cri at lr;w 
m;.:,gnmcntirn:. 

rha1 i,;, in the raw mate,:al differentiation by lhe m:r;rosr;npe, even ic 1�,; par,er of \oe e�am�le :n whico 1 (1% l'ly we:ghl of the tlu,;h:ng fibers were mixed. :t w,5 dearly 
d:51ing�i$>:r;d tl1ai :h� n:,$11i�g �h�r, w"rn u,e.d a� '-'<Jmp�r�d tt1 tr1e ��P"l ;;:ad� <Jf only 1 Cll% "' !he <:ottt1:1 fiber,. 

Differentiation a: lnw magnif:caticn was e�cellenl as well a,; diffe,entialkm a\ high meg"iflc;;tion, 

fn the prnsef!t l11ventlon, the <Jec�rlty :]ape?" con1Blntng the flus�i:"':g f1be•s msy be used ln the 1"fla.m.1factme -:,f VB?"fm.is se,curity p&per, but rr:csl: preforab:y l:SIJ-d i� the 
m:;,mJfacti_.;re of ber.k'1n°!es or b:;nknvte p:;,per. 

1 is E proc�ss pap�r showi'!Q a sernri� pep�r and a m�n"facturi�g methoi:! camprisang th� iluahing lil:lers of tr.e p,esent inv�m:are. 
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Fi gum 3 •s a g,3pe, shmMieg t!'JG pcro,ity chaeg0 ;;ccnr1i�g ,o tl1e numtie, cf til"0s 1h0 w,i�kl0s of ,hG sewr:ty pape, cnr,ta:n:ng the f!u;;l1ing f:b;,rs of 1h0 p,Gsent 
i:-:w.J-rr::k:1�. 

F:gun:- 4 is B pho1:ogrnph taken •1;ith B high magnificatlcri m:cm&:xipe the surface of the ::ec�rlty :1-aper contB!riiritJ the flus�i:-:g fiben; nf th-e present irnr-emion. 
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SOFT LAYERED T ISSUES HAVING HIGH WET STRENGTH 

Background of the Invention 

I n  the manufacture of t i s sue paper u seful as fac i a l  t i s sue ,  bath 

5 t i s sue , paper towel s and the l i ke ,  i t  i s  wel l known to use vari ous 

addi t i ves  to enhance the propert i es of t he product . Such add i t i ves  

i ncl ude wet strength agents , wh i ch can be  permanent or temporary , and 

debond i ng agents . As the name i mpl i e s ,  wet strength agents i mpart 
strength retenti on to the t i s sue s heet when i t  becomes wet by 

1 0  creat i ng o r  reta i n i ng certai n fi ber-to-f iber bonds that wi thstand the 

presence of water or mo i sture , wh ich  is part i cu l arly useful for most 

t i ssue appl i cati ons . Temporary wet strength agents are espec i al ly 

useful for bath t i ssue , where wet strength i s  needed whi l e  the t i s sue 
i s  be i ng used , but is undes i rabl e a fter the ti s sue has been fl ushed 

1 5  i nto the sewer system . Oebond i ng agents are desi rabl e for the 

purpose of enhanc i ng the softness of the t i ssue sheet by reduci ng the 

number of papermaki ng bonds between fi bers and enhanci ng the surface 

feel of t he t i ssue .  
However, the act i on of debondi ng agents i nherent ly  i s  counter to  

20  the  object i ve of the  wet strength agents , s i nce the  debondi ng agents 
can prevent the wet strength agents from form i ng the des i red bonds . 

Hence there i s  a need for a means o f  combi n i ng wet strength agents 

and debonders wh i ch mi n imi zes the counterproducti ve i nteracti on o f  

the two cl asses of chemi cal s and enabl es the manufacture o f  t i ssue 

25 sheets hav i ng the benefi c i al properti es  of softness  and wet s trength . 

- l -
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Summary of the Invent i on 
I t  has now been d i scovered that debondi ng agents and wet 

strength agent s can be added to a t i s sue sheet i n  a l ayer-wi se  

fas h i on to  max im ize the effect i veness  of each add i t ive wh i l e  
5 mi n imi z i ng the i nteract i on of the add i t i ves wi th each other . Thi s  

enabl es  the papermaker to take ful l advantage of the propert i es of  
the add i t i ves  and the f i bers wi thi n the var i ous l ayers of  the t i s sue , 

resul t i ng i n  a soft , yet strong , t i s sue . 
Hence i n  one aspect , the i nvent i on res i des i n  a method for 

1 0  maki ng a soft t i ssue sheet compri s i ng { a )  form ing a l ayered wet web 
of papermaki ng fi bers us i ng a l ayered headbox , s a i d  l ayered wet web 

havi ng a fi rst outer l ayer,  a second outer l ayer, and at l east one 
i nner l ayer , where i n  the two outer l ayers compri se predomi nantly 
hardwood fi bers and sa id  at  l east one  i nner l ayer c onta i n s  a wet 

1 5  strength agent and compri ses predomi nantly s oftwood f i bers , and 
wherei n  at l east the fi rst outer l ayer conta i n s  a debond i ng agent ; 
{ b )  transferr i ng the l ayered wet web to a throughdryi ng fabr i c  
wherei n  sa id  second outer l ayer i s  i n  contact wi th the throughdry ing 
fabr i c ;  and ( c )  throughdry i ng the web to form a soft t i ssue sheet . 

20 The resul t i ng throughdri ed web can be creped or uncreped . In  an 
al ternat i ve embodi ment , the l ayered web of step ( a )  can be dr i ed i n  
accordance w ith convent i onal "wet-press i ng"  processes wherei n  the web 
i s  carr i ed by a papermaki ng fel t ,  pressed aga i nst the surface of a 
Yankee dryer t dr ied and creped to produce a soft t i ssue sheet . 

25 I n  another aspect t the i nventi on res i des in a soft l ayered 
t i ssue compri s i ng two outer l ayers and at l east one i nner l ayer , 
wherei n  sa i d two outer l ayers conta i n  predom i nantly hardwood fi bers 
and at l east one of the two outer l ayers , s uch as the a i rs i de l ayer 
( here i nafter descri bed ) , conta i n s  a debond i ng agent , and wherei n  s a i d  

30 at l east one i nner l ayer contai n s  predomi nantly softwood f ibers and a 
wet strength agent . The t i ssue can be throughdri ed or wet-pressed 

and can be creped or uncreped . 
As used here i n ,  a "debond i ng agent" i s  an add i t i ve that enhances 

the softness of t i ssue paper . The debond i ng agents may accompl i sh 
35 th i s  by a vari ety of means : a) by i nterferi ng wi th formati on of 

hydrogen bonds ,  such as w i th fatty quaternary ammoni um compounds 
{debonder ) ; b) by i ncreas i ng the l ubri c i ty of  the f i bers and 

- 2 -
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i ncreasi ng fl exi b i l i ty of the web, such as w ith  fatty ac i d  s al ts  and 
der i vati ves ( e . g . , fatty ami ne deri vat i ves )  · and s i l i cones ; 
c )  reduc i ng surface tens i on and thereby reduci ng Campbe1 1 •s forces 
dur i ng web format i on ,  resul t i ng in reduced bonded area,  s uch as wi th 

5 s urfactants ;  or d )  by other means or  comb inat i ons of means . Sui tabl e 
debond i ng agent s i ncl ude , wi thout l im i tat i on , al kyl trimethyl 

quaternary ammoni um compounds ,  d i al kyl d imethyl quatern ary ammoni um 
compounds ,  tr i al kyl methyl quaternary ammon i um compounds , d i al koxy 
al kyl quaternary ammon i um compounds ,  d i al koxy al kyl quaternary 

1 0  ammoni um compounds , d i amidoam ine quaternary compounds ,  imidazol i n i um 
quaternary ammoni um compounds ,  fatty ac id  der i vati ves , non i on i c  

surfactant s ,  ampholyt i c  surfactants ,  s i l i cones ,  methyl cel l ul ose , 

hydroxypropyl cel l ul ose, methyl hydroxyethyl  cel l ul ose , methyl 
hydroxypropyl cel l u l ose ,  methyl hydroxybutyl cel l ul ose ,  

1 5  carboxyethylmethyl cel l ul ose,  and mi xtures thereof . 
The debond i ng agents are preferably i ncorporated i nto the outer 

l ayer { s )  by add i t i on i nto the l ayer furn i sh pri or to formati on of the 
web . However ,  the debondi ng agents can al so be appl i ed to the wet 
web after format i on by s prayi ng the debondi ng agent onto the web , 

20 before dry i ng of the web . I n  such i nstances the cons i stency of the 
wet web can be about 40  percent or l es s ,  more spec i fi cal l y  about 30 
percen t  or l ess , and sti l l  more spec i fi cal l y  about 20 percent or 

l ess . The amount of debond i ng agent appl i ed to the outer l ayer ( s )  
can be from about 0 . 1 25  kg/tonne per l ayer ( 0 . 25 l b ./ton per l ayer} 

25 to 25 kg/tonne per l ayer ( SO l b ./ton per l ayer) . 
As used herei n ,  a "wet strength agent" i s  an add i t i ve that 

i ncreases the strength of wet t i ssue paper . It  can provi de permanent 
or temporary wet strength to the t i ssue . Sui tabl e wet strength 
agents i ncl ude , wi thout l imi tat i on ,  urea- formal dehyde res i n s ,  

30 mel ami ne- formal dehyde res i n s ,  epox i d i zed polyamide res i ns ,  polyami ne­
polyami de-epi chl orohydri n res i ns ,  glyoxal ated polyacryl amide res i ns , 

polyethyl en imi ne res i n s ,  temporary wet strength res i ns descri bed i n  
U . S .  Patent No . 4 , 981 , 577  t o  Bjorkqui st i ssued January 1 ,  1 991 , 
here i n  i ncorporated by reference, d i al dehyde starch , cat i on i c  

3 5  al dehyde starch , cel l ul ose xanthate , synthet i c  l atexes , vegetabl e 
gums , g lyoxal , acryl i c  emul s i ons and amphoter i c  starch s i l oxanes . 
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The amount of  wet strength agent added to the i nner l ayer of 
softwood fi bers can be from 0 . 25 kg/tonne/l ayer { O . S  l b . /ton ) to 

25  kg/tonne/l ayer { 50 l b ./ton } . 

S Bri ef Descripti on of the Drawing 
F igure 1 1 s  a schemati c flow d i agram of a t i ssue maki ng process 

useful for purposes of th i s  i nventi on . 

Deta i l ed Descr ipti on of the Drawjng 
1 0  Referr i ng t o  F i gure 1 ,  a method o f  maki ng mul t i - l ayered t i ssues 

su itabl e for purposes of thi s i nventi on wi l l  be descri bed . ( For 
s imp l i c i ty ,  the various tens i on i ng rol l s  schemat i cal ly  used to defi ne 
the several fabr i c  runs are shown but not numbered . )  It w i l l  be 
apprec i ated that var i at i ons  from the apparatus and method i l l ustrated 

1 5  i n  F igure 1 can be made wi thout depart i ng from the scope of the 

i nvent i on .  Shown i s  a twi n wi re former hav i ng a l ayered papermaki ng 
headbox 10 wh i ch i njects or deposi t s  an aqueous s uspens i on o f  
papermaki ng fi bers between outer form ing fabri c  1 1  and i nner formi ng 

fabr i c  12 . Inner formi ng fabri c  1 2  serves to support and carry the 
20 newly- formed wet web 1 3  downstream in the process as the web i s  

part i al ly dewatered to a cons i stency of about 1 0  dry wei ght percent . 

Add i t i onal dewateri ng of the wet web can be carr i ed out , such as by 
vacuum sucti on 14 , wh i l e  the wet web i s  supported by the forming 
fabri c .  As shown , the dryers i de l ayer of the wet web ,  whi c h  i s  the 

25  outer l ayer of the  web that ul t imately faces the dryer surface duri ng 
dry i ng ,  i s  i n  contact wi th the formi ng fabri c 1 2 .  The a i rs i de l ayer 
i s  the outer l ayer on the oppos i te s i de of the web and faces away 
from the dryer duri ng drying .  

The wet web i s  then transferred from the i nner formi ng fabri c 
30 to a transfer fabri c 17 travel i ng at a s l ower speed than the foming 

fabri c i n  order to i mpart ; ncreased stretch i nto the web .  Transfe r  
i s  preferabl y carri ed out wi th the ass i stance o f  a vacuum s hoe 1 8  and 
a ki ss  transfer to avo i d  substanti al compressi on of the wet web .  
Opt i onal vacuum box 1 9  can be used to further dewater the web and 

35 spray appl i cator 20 can be used to provide control l ed add i t i on of 

add i t i ves such as debonders . 
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The web i s  then transferred from the transfer fabr i c  1 7  to the 
throughdry ing fabri c 2 5  with  the a i d  of a vacuum transfer rol l 26 . 
The throughdryi ng fabri c  can be travel i ng at about the s ame speed o r  
a d i fferent speed rel at i ve t o  the transfer fabr i c .  I f  des i red , t he 

5 throughdry i ng fabri c c an be run at a sl ower speed to further enhance 
stretch . Transfer i s  preferably c arri ed out wi th vacuum ass i stance 
to ensure deformat i on of the sheet to conform to the throughdry ing 

fabri c ,  thus yi el d i ng desi red bul k and appearance . Opti onal vacuum 
box 27 and spray appl i cator 28 can be used as descri bed above . 

10  The l evel of vacuum used for the web transfers can be from about 
3 to about 15 i nches of mercury (75 to 380 mi l l i meters of  mercury) , 

preferably about 5 i nches ( 1 25 mi l l i meters) of mercury . The vacuum 
shoe ( negat i ve pressure) can be suppl emented or repl aced by the use 

of pos i t i ve pres sure from the oppo s i te s i de of the web to bl ow the 
1 5  web onto the next fabr i c  i n  add i t i on to o r  as a repl acement for 

sucki ng i t  onto the next fabri c wi th vacuum . Al so , a v acuum rol l or  
rol l s  can be used to repl ace the  vacuum s hoe (s ) . 

Whi l e  supported by the throughdry i ng fabri c 25 ,  the web i s  dried 
to  a consi stency of about 94 percent or greater by the throughdryers 

20 30 and 31 . The dri ed basesheet 35 i s  transferred to carr i er fabr i c  
3 6  with the a i d  o f  vacuum rol l 3 7  and transported t o  the reel 38 
us i ng carr ier  fabri c 36 and an optional add i t i onal carr i er fabr ic  39 .  
An  opt i onal pressuri zed turn i ng rol l 40  can be  used t o  fac i l i t ate 
removal of the web from the carri er fabri c 36 . Sui tabl e carri er 

25 fabri cs for thi s purpose are Al bany Internati onal 84M or  94M and 

Asten 959 or 937 . Reel cal ender 45 or subsequent off- l i ne 

30 

cal enderi ng can be used to improve the smoothness and softness of  the 

basesheet , i f  des i red . 

Exampl es 

Exampl e 1 .  
A p i l ot scal e twi n wi re papermaki ng mach i ne ,  as descri bed i n  

F i gure 1 ,  was used to produce t i ssues i n  accordance wi th thi s 
i nvent i on .  More spec i fi cal l y ,  the papermaking mach i ne had a l ayered 

35 headbox wi th a top chamber, two central chambers , and a bottom 
chamber .  A f i rst f i brous s l urry composed primari ly  of  s hort 
papermaki ng f i bers , namely eucalyptus hardwood kraft ( EHWK) , was 
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pumped through the top and bottom headbox chambers and , 
s i mul taneousl y ,  a second fi brous s l urry composed primar i l y  of  l ong 
papermaki ng f i bers , namely northern softwood kraft (NSWK) , was pumped 

through the central headbox chambers and del i vered i n  superposed 
5 rel ati on between the i nner and outer form ing fabr ics  to form thereon 

a three- l ayered embryon i c  (wet ) web .  The i nner and outer formi ng 
fabr i c s  were Asten 866 fabr i cs . The dry wei ght rat i o  of t he three 
l ayers ( outer l ayer/ i nner l ayer/outer l ayer) , referred to as the 
l ayer spl i t ,  was 37 . 5%/25%/37 . 5%.  

10  The EHWK fi bers of the fi rst s l urry had been prev i ous ly  
processed i n  a Maul e shaft d i sperser wi th a power i nput of  80kW at  a 

consi stency of about 34% and at a temperature of about 184 . F .  The 
resu l t i ng EHWK fi bers were treated wi th Berocel l 596 debonder i n  the 
mach i ne chest at a rate of 5 kg/tonne . Berocel l 596 i s  a d i methyl 

1 5  d i al kyl ammoni um chl ori de debonder suppl i ed by Eka-Nobel . F i ber  
cons i stency of the fi rst sl urry was about 0 . 1 2%. 

The NSWK fi bers of the second sl urry were treated with  

Parez 631 NC temporary wet strength res i n  at a rate o f  5 . 45 kg/tonne . 
( Parez 63 1 NC i s  a glyoxal ated cat i on i c  polyacryl ami de res i n  suppl i ed 

20 by Cytec . )  The second fi brous s l urry was al so  mechan i cal l y  refined 
to ma i nta i n  target tens i l e  s trengths . F i ber cons i stency of  the 
second sl urry was about 0 . 04%.  

Part i al dewateri ng of the embryoni c  web through the formi ng 
fabr i c was ass i sted by vacuum boxe s . The embryon i c  web was 

25 transferred from the i nner formi ng fabr i c  to a Li ndsay 3080-CCW 
transfer fabri c w ith the ass i stance of a vacuum transfer shoe at a 

cons i stency of about 29%. The speed of the forming fabr i c  was about 
2285 feet/mi nute and the speed of t he transfer fabr i c  was about 1800 
feet/mi nute , y i el di ng a negat i ve draw ( rush transfer) of  27%.  

30 The web was then transferred from the transfer fabric to the 

throughdryer fabr i c (Asten Vel ostar 800) at a con s i stency of about 
29%. The web was dri ed by the throughdri ers to a cons i stency of 

about 94% . The dri ed web was transferred to the reel between two 
transfer fabri cs (Asten 866 and L i ndsay 3070 ) and wound i nto a rol l 

35 on the reel . 
The resul t i ng t i ssue paper had a bas i s wei ght of  29 g/m2 , 

geometri c  mean tens i l e  of 7 1 0  g/3 i nches , wet CD tens i l e  of  1 23 g/3 
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i nches ( 7 . 62 cent imeters ) , wet/dry ten s i l e  rat i o  of 20 . 3% and a bul k 

o f  1 2 . 5  cc/g . The t i ssue paper had h i gh tact i l e  softness as  

determi ned by panel eval uat i on .  

5 Exampl e 2 .  
A t hree - l ayer t i s sue paper sheet was produced i n  accordance wi th 

Exampl e 1 ,  except that the fi rst s hort fi ber s l urry d i d  not conta i n  a 
debond i ng agent . Instead the outer EHWK l ayers of  the undri ed web 
were sprayed wi th a sol ut i on of Berocel l 596 debond i ng agent . The 

1 0  debond i ng agent sol uti on was appl i ed to the outer l ayers us i ng spray 
appl i cators 20 and 28 and correspondi ng vacuum boxes 1 9  and 27 as  

s hown i n  F igure 1 .  The  debond i ng agent was appl i ed to the outer 
l ayers at a rate of 5 kg . debond i ng agent/tonne of  EHWK f i ber .  F iber 
cons i stency of the web at the po i nt of spray add i t i on was about 29%. 

1 5  The resu l t i ng t i ss ue paper had a bas i s  we i ght of  28 . 6  g/m2
, geometri c  

mean tens i l e  o f  723 g/3 i nches ,  wet CD tens i l e  o f  1 13 g/3 i nches 

20 

( 7 . 62 cent imeters ) ,  wet/dry tens i l e  rat i o  of  1 9 . 3% and a bul k of  12 . 2  
cc/g . The t i ssue paper had h i gh tact i l e  softness as determi ned by 
panel eval uat i o n .  

Exampl e 3 .  

A three- l ayer ti ssue paper sheet was produced i n  accordance wi th 
Exampl e 1 ,  except : l )  the fi rst short fi ber s l urry ( EHWK) was treated 
w ith  7 . 5  kg/tonne of Berocel l 584 debondi ng agent (Beroce l l 584 i s  a 

25 noni on i c ,  cat i on i c  surfactant system suppl i ed by Eka-Nobel ) ;  2 )  the 
second l ong fi ber s l urry ( NSWK) was treated w ith  6 . 36 kg/tonne o f  
Parez 63 1 NC temporary wet strength agent ; 3 )  the negati ve draw 
between the formi ng fabr i c  and transfer fabri c was 29%;  4 )  the l ayer 
spl i t  was 40%/20%/40%; 5} the i nner and outer formi ng fabri cs  were 

30  L i ndsay 2 1 64 fabr ics , t he  wet end transfer fabri c was an  Al bany 94-

MSS , the TAD fabri c was a L i ndsay T216 -3 ,  a nd the dry end trans fer 

fabri cs were an Al bany 94-M and a Li ndsay 3070 ; and 6) the tran s fer 

from the i nner form i ng fabri c to  the t ransfer fabr i c  occurred at a 
cons i stency of about 26% and the transfer to the TAD fabri c  occurred 

35 at a con s i stency of about 27%. 
The resul t i ng ti ssue paper had a bas i s  wei ght o f  2 7 . 8  g/rrf', 

geometr i c  mean tens i l e  o f  696 g/3 i nches , wet CO tens i l e  of  1 02 g/3 
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i nches ( 7 . 62 centi meters ) ,  wet/dry tens i l e  rat i o  of 1 8 . 1% and a bul k 
of 1 1 . 3 1 cc/g . The t i ssue paper had h i gh tact i l e  softness a s  
determi ned by panel eval uat i on .  

5 Exampl e 4 .  
A three-l ayer t i s sue paper sheet was produced i n  accordance wi th 

Exampl e 3,  except : 1)  the f i rst s hort f i ber s l urry was composed o f  
southern hardwood kraft fi bers ( SHWK) ; 2 )  the second l ong fi ber 
s l urry ( NSWK) had been treated with  9 . 66 kg/tonne of Parez 631 NC 

1 0  temporary wet strength agent ; 3 }  the  l ayer spl i t  was 40%/20%/40%; and 
4) the transfer from the i nner form i ng fabri c to the transfer fabri c 
occurred at a cons i stency of about 28% and the transfer  to the TAD 
fabr i c  occurred at a cons i stency of about 29%. 

The resul t i ng t i ssue paper had a bas i s  wei ght of 29 . 4 g/m2, 
1 5  geometri c mean tensi l e  o f  726 g/3 i nches ,  wet CD tens i l e  o f  107 g/3 

i nches { 7 . 62 centi meters ) ,  wet/dry tens i l e  rat i o  o f  1 8 . 1% and a bul k 
of 9 . 95  cc/g . The t i ssue paper had h i gh  tact i l e  softnes s  a s  
determi ned by panel eval uat i on .  

20 Exampl e 5 .  
A three- l ayer t i ssue paper s heet was produced i n  accordance wi th 

Exampl e 2, except :  1 )  the outer l ayers of the undri ed web were 
sprayed with  Ucars i l  HCP texti l e  softener {debond i ng agent ) at a rate 
of  10 kg Ucars i l  HCP/tonne EHWK (Ucars i l  HCP i s  an organomodi fi ed 

25  s i l i cone softener obtai ned from Uni on Carb ide ) ; 2 )  the  second l ong 

fi ber sl urry { NSWK) was treated wi th 4 . 33 kg/tonne of Parez 631 NC 
temporary wet strength agent ; 3 )  the negat i ve draw between the 
forming fabr ic  and transfer fabr i c  was 30%;  4 }  the l ayer spl i t  was 
35%/30%/35% ; 5)  the wet end transfer fabri c was an Al bany 94-M, the 

30 TAO fabri c was a L i ndsay 1216 -4 ,  and the dry end transfer fabr i cs  
were both L i ndsay 3070 fabr i cs ; and 6)  the dri ed web was cal endered 
us i ng a reel cal ender cons i sti ng of a 20- i nch steel rol l and a 
20 . 5 - i nch rubber rol l ( 1 1 0  P&J hardness , 0 . 7 5  i nch cover th i ckness }  
engaged to a n ip  width of about 32 mi l l imeters . 

3 5  The resul t i ng t i ssue paper had a bas i s  wei ght of  30 . 1  gm/at, 

geometri c  mean ten s i l e  of 679 g/3 i nc hes , wet CD tens i l e  of l OOg/3 
i nches ( 7 . 62 centimeters ) ,  wet/dry tens i l e  rat i o  of 18 . 1% and a bul k 
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of 8 . 35 cc/g . The ti ssue paper had h i gh tact i l e  softness as 

determi ned by panel eval uat i on .  

Exampl e 6 .  

5 A p i l ot scal e twi n wi re through a i r  dri ed papermaki ng mach i ne ,  
s i mi l ar t o  that descri bed i n  F igure 1 but hav i ng a Yankee d ryer 

between rol l 40 and the reel 38 , was u sed to produce a creped , 
throughdri ed t i s sue i n  accordance wi th  t hi s  i nvent i on .  

The paper mach i ne h ad a l ayered headbox wi th  a top chamber,  two 

1 0  central chambers , and a bottom chamber.  A fi rst f ibrous s l urry 

composed of southern hardwood kraft (SHWK) fi bers was pumped through 

the top and bottom headbox chambers , and , s i mul taneous ly ,  a second 

fi brous s l urry composed of northern hardwood kraft f i bers (NHWK) was 
pumped through the central headbox chambers and del i vered i n  

1 5  superposed rel at i on onto the formi ng fabr i c  t o  form thereon a three­

l ayer embryon i c  web . The l ayer spl i t  was 33 . 3%/33 . 3%/33 . 3% .  

The SHWK fi bers pumped through the  top  chamber o f  the headbox 

were treated with  2 . 5  kg/tonne of Berocel l  596 debondi ng agent . The 

NSWK fi bers of the second l ong f i ber sl urry were treated w i th  Parez 

20 631 NC temporary wet strength res i n  at a rate of  8 . l Skg/tonne . The 

second fi brous s l urry was al so treated w i th suffi c i ent starch to  

mai nt a i n  target tens i l e  strengths . The SHWK fi bers pumped through 

the bottom chamber of the headbox were untreated . 

Dewateri ng of the embryon i c  web occurred through the formi ng 

25 fabri c  and was ass i sted by vacuum boxes . The embryoni c web was 

transferred from the formi ng fabr i c  to a transfer fabri c  wi th  the 

ass i stance of a vacuum transfer rol l at a c_ons i  stency of about 29%.  

The web was then trans ferred from the transfer fabri c to the 
throughdryer fabri c  at a cons i stency of about 29%. The web was dr ied 

30 by the throughdr i ers to a con s i stency of  about 94%, adhered to a 
Yankee dryer,  creped off the Yankee w i th a doctor bl ade,  and wound 

i nto a rol l  on the reel . 

The resul t i ng t i ssue paper h ad a bas i s we i ght of 27 . lg/m2 , 
geometr ic  mean tens i l e  of 7689/3 i nches , wet CD tens i l e  of  107  g/3 

35 i nches { 7 . 62 centi meters ) ,  wet/dry tens i l e  rat i o of 20 . 0%  and a bul k 

of 7 . 88cc/g . The t i ssue paper had h i gh tact i l e  softness as 

determi ned by panel eval uati on . 
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Exampl e 7 .  
A p i l ot scal e crescent former wet-pressed papermaki ng machi ne 

was used to produce a creped t i ssue i n  accordance with th i s  

5 i nvent i on .  
The paper machi ne had a l ayered headbox wi th a top chamber, a 

center chamber ,  and a bottom chamber . A fi rst fi brous s l urry 

composed of EHWK fi bers was pumped through the t op and bottom headbox 

chambers , and , s imul taneously ,  a second fi brous sl urry composed o f  

1 0  NSWK fi bers was pumped through the center headbox chamber and 

del i vered i n  s uperposed rel at i on onto the fel t to form thereon a 

three- l ayer embryoni c web .  The l ayer spl i t  o f  the embryon i c  web was 

30%/40%/30%. 
The EHWK fi bers of the fi rst s l urry were processed wi th 

1 5  1 kg/tonne of Berocel l 584 debonder i n  a Maul e shaft d i sperser wi th a 
power input of 55  kW at a con s i stency of about 34% and at a 

temperature of about 178 ° F .  

The NSWK fi bers of the second s l urry were treated wi th 
Kymene 557 LX permanent wet strength res i n at a rate of 

20  2 . 27 kg/tonne . (Kymene 557 LX  i s  a cat i on i c  polyami de-ep i chl orohydrin 

resi n  suppl i ed by Hercul e s ,  I ncorporated . )  Forty percent of the 
second fi brous sl urry was mechan ical l y  refi ned to mai nt a i n  target 

tens i l e  strengths .  
The web was carri ed by the fe l t  to the Yankee dryer , where the 

25 web was adhered to the dryer and then creped off the Yankee wi th a 

doctor bl ade and was wound i nto a rol l on the reel . 

The resul t i ng t i?sue paper had a bas i s  we i ght of 18 . 1  
l b/2880 ft2 , geometri c  mean tens i l e  of 1091 g/3 i nches ( 7 . 62 
centi meters ) ,  wet CD tens i l e  of 109 g/3• , wet/dry tens i l e  rat i o  of 

30 13% and a bul k of 6 . 4  cc/g . The ti ssue paper had h i gh t act i l e  

softness as determi ned by panel eval uat i on . 

Al l of the foregoi ng exampl es i l l ustrate that a soft t i s sue 
hav i ng good wet strength can be made by the method of thi s  i nvent ion .  

35 It wi l l  be appreci ated that the forego i ng exampl e s ,  g i ven for 

purposes of i l l ustrat i on ,  are not to be construed as l imi t i ng the 

scope of th i s  i nvent i on ,  whi ch i s  defi ned by the fol l owi ng cl aims . 
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We cl a im :  

1 .  A method for maki ng a soft t i ssue s heet compri s i ng :  ( a )  formi ng 

a l ayered wet web of papermaki ng f i bers us i ng a l ayered headbox , 
sai d  l ayered wet web havi ng a fi rst outer l ayer ,  a second outer 
l ayer, and at l east one i nner l ayer ,  where i n  the two outer 

5 l ayers compr i se predomi nantly hardwood fi bers and sai d at l east 
one i nner l ayer contai n s  a wet strength agent and compri ses 
predomi nantly softwood fi bers , and where i n  at l east the f i rst 
outer l ayer contai ns a debondi ng agent ; (b} transferri ng the 
l ayered wet web to a throughdry i ng fabr i c ; and ( c )  throughdry i ng 

1 0  the web . 

2 .  The method of Cl a im  1 where i n  the second outer l ayer i s  i n  
contact w ith the throughdry i ng fabr ic ;  

3 .  The method of Cl a im  1 where i n  only the fi rst outer l ayer 
conta i ns a debond i ng agent . 

4 .  The method of C l a im  1 where i n  both outer l ayers conta i n  a 

debond i ng agent . 

5 .  The method of Cl a i m  1 where i n  the web has on ly  one i nner l ayer .  

6 .  The method of Cl a im  I where i n  the web h as two i nner l ayers , one 
of sa i d i nner l ayers substant i al ly conta i n i ng secondary fi bers . 

7 .  The method of Cl a im  l where i n the dried web i s  creped . 

8 .  The method o f  Cl a im  l where i n  the dri ed web i s  not creped . 

9 .  The method of Cl a im  1 wherei n t he  debonder i s  added to the 
papermaki ng fi bers of the f i rst outer l ayer pri or to formi ng the 

wet web .  

1 0 .  The method o f  Cl a i m  1 where i n  the debonder i s  sprayed onto the 

wet web before dry i ng the web . 
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1 1 .  The method of Cl a i m  10  where i n  the con s i stency of the wet web i s  

about 40 percent or l es s .  

1 2 .  The method o f  Cl a im  1 0  where i n  the con s i stency of  the wet we b  i s  

about 30 percent or l ess . 

13 . The method of Cl a im  10  where i n t he cons i stency of the wet web i s  
about 20 percent or l ess . 

14 . A method for mak i ng a soft t i s sue sheet compr1 s 1 ng ( a )  formi ng a 

l ayered wet web of papermaki ng fi bers us i ng a l ayered headbox ,  

sai d  l ayered wet web havi ng fi rst and second l ayers , where i n  

sai d f i rst l ayer compri ses predomi nantl y hardwood f i bers and 

5 s a i d  second l ayer compri ses predomi nantly  softwood fi bers , s a i d  

fi rst l ayer contai n i ng a debond i ng agent and sa id  second l ayer 

conta i ns  a wet strength agent; (b) adheri ng the l ayered web to 
the surface of a Yan kee dryer wi th the fi rst l ayer i n  contact 

wi th the dryer surface ; and ( c }  crepi ng the web .  

1 5 .  The method of Cl a im  1 4  wherei n the creped web i s  pl i ed together 

wi th a l i ke web wi th the second l ayers i n  contact with  each 

other to produce a soft two-ply t i ssue . 

16 .  The method of Cl a im  1 4  where i n  the l ayered web compri ses a th i rd 

l ayer of predomi nantly  hardwood fi bers , sai d  th i rd l ayer bei ng 
an outer l ayer . 

1 7 .  The method of Cl a im  16  where i n  the fi rst and th i rd l ayers 

conta in  a debondi ng agent . 

18 .  A l ayered t i ssue compri s i ng an a i r  s i de outer l ayer , a dryer 

s i de outer l ayer and at l east one i nner l ayer, where i n  sa id two 

outer l ayers contai n predomi nantl y  hardwood fi bers and a 

debondi ng agent ,  and where i n  sa id  at l east one i nner l ayer 

S contai ns predomi nantl y softwood f i bers and a wet strength agent . 
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19 .  A l ayered , creped , throughdr i ed t i ssue compri s i ng an  ai rs i de 
outer l ayer , a dryers i de outer l ayer, and at l east one i nner 

l ayer contai n i ng predomi nantly  softwood fi bers and a wet 

strength agent , where i n  s a i d  a i rs i de l ayer contai n s  

5 predomi nant ly  hardwood fi bers and a debond i ng agent . 

20 .  A l ayered , creped wet-pressed t i s sue compr i s i ng an  a i rs i de outer 

l ayer , a dryers i de outer l ayer , and at l east one i nner l ayer 

conta i n i ng predomi n antly softwood f i bers and a ·wet strength 
agent , where i n  both outer l ayers conta i n  predom inantly  hardwood 

5 fi bers and a debond i ng agent . 
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DA9F1 EO85062OA01 B 1 E47543F1 C67F6FE671 D9407B86FC975 

D04D085E7O007D82D800 1 B84 1 1 079D8 

1 6255M3 - O794460CA4E 1 F80O1 C996CB5832D07BO887835BD1 5E5E5E8 

3CA94A6C93FFDF8521 F6804 1 AEE2E03 

1 EC8CBB5F4351 3F56BA2E740 1 05F00O621 7CA5F3803A274B6A 

9BFD9F034BD2D7380CA8C1 F 1 F 1 32A0 1 371 EEBA50E86FC827E 

97D75EE3DE0741 5 1 6F5827FDCD44E 

6B3874O2E7DEA39DA1 EF5OE75FD626BA3D880FAD3538A2F7 

522F1 82F521 A6AE07A6A3B1 CA206D35B534CFB9BODF1 D3005 
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C8B8B71 0241 3D38DC07EA545D3BD4 1 AC87F98CDFD61 E4 1 F8 

88F6392F352B233 1 C7377D3D3A0BDC4EBFB447AB48BE64BA6 

F296B6 1 O 1 344DBD0BFCE40795FEEE6F 

0E9O9F3907D74E1 F 1 F348A4AB3 1 BCB943F4DC94E390F4827C 

5E1 990D7589C2O3288BC2762722E6367DA2C1 963 1 F4C4834E7 

4 1 4B2A67BBF49A669ECC52C4C5A60 

D 1 FE33D8D3D41 83A0E9947A9C8E6 1 1 49FE436B0 1 5D6FAFD5A 

D061 22784O8E28BE5A2097C2E0D4C51 0F1 08FF9DF8367F8277 

7FC55AC4B7C96D74B80CA3CCD5BE5 

37A933D9FFE563939BBBB463BAC3867BF9465CBF4AA5 1 C7 1 6 

B52D525C6467A9C99C1 ACBD9FDCE7B939F6380DE83B2350B 

23BF77F34O 1 360 1 2E3243D036D0AE96 

F: C) Fi ;;? ;� i\/1 x:�� t}1 t)\) CJ ·1 -1 EifJ i\ C) ri �4 F: t) ��r3;� �t E3 [) c:t3 5t3 E: 5 �l-4 [).-4.i\/.\ t::l\ CJ :3 £38 E f7 [) E3t3 7·· [) CJ5t3tJ E}lf C} CJ t3-? l+ c; E:.a;;? ---- ·---· ·---
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DA 1 BC 1 84F833ABA81 89F 1 7D687489O 

ACF2F9664E90B077FCD4F7FC001 1 0CA0320 1 1 CE6AF5F6FDD7 

C76C6B4C6469D74E63236AODB627CCDE984D58O4828445 1 00 
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BBF6831 868F34C3FE98F02F3O892E041 832021 D7F723D6D40E 

ADC95F6C61 0E866O4FF00F266CC8E 

BFFDEFA93OAA84D9BCD684A564FFF503AFB870F726085C9F 
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FAE429A0E66069845DE5EF61 1 1 800A 
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FOR 1 6  KR2005000271 5A Or F4C0 1 9F01 4O50A8C4237B2E2A6E1 67BC 1 2C9563C4401 3F259 ---- ·---· ----

A8D82D9B051 4BE5 1 FF5D5322C701 EB090A6F9F0F98B0DF70D 
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C91 CFF6309BCAD9035630E66BE8507CBDF0C9372F4DCA1 BF 

7F0744323ED56 1 3F1 3 1 4721 0FD57D6D3 

t 2855377E524A2948A7B21 CB0694 1 09A061 F5EC63737065C1 2B 
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F4F30 1 701 0770DA489490495DF98D6C 
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8FOAD7F43BE429896393051 7E86C01 5 
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FA9DC5A1 4BDEDB55409B49EC2C671 E400AB50D4908CFB498 

E3F963 1 85E0081 5A98 1 039A5A 1 1 8E7B 
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7492989A7305C1 E2721 3003FOF2D 

E04E46C58304724C684692540CA2A840292847FE389B 1 E239 1 

6D91 6420D40E1 0 1 849C8F2BAC1 6C21 

f 8666BED9D21 CC9D73EA09A7023CAAAE341 85857244D74343D 
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