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©  PROCESS  FOR  MANUFACTURING  WRINKLED  SHEET  TOBACCO. 
©  A  process  for  manufacturing  wrinkled  sheet  by  wetting 
tobacco-containing  raw  powder  with  water,  extruding  the 
powder  through  a  pair  of  pressure  rollers,  and  separating  the 
sheet  tobacco  adhered  and  formed  on  the  surface  of  one  of 
the  pressure  roller  using  a  doctor  knife,  which  comprises 
adding  one  of  the  following  substances  in  an  amount  shown 
below  to  the  raw  powder:  (  1  )  (.-starch  or  propylene  glycol  :  4  to 
10  wt  V  (2)  hydrolyzed  starch  with  a  molecular  weight  of 
100,000  to  900,000,  gum  arable,  carboxymethylcellulose  salt 
with  a  molecular  weight  of  10,000  to  20,000  or  high-methoxy 
pectin  with  a  degree  of  methoxylation  of  7  to  17  %  and  a  de- 
gree  of  esterification  of  62  to  77  %:  4  to  11  wt  %;  and  (3)  a 
mixture  of  4,4,6-triglucosaccharide  polymer  (1.9  to  7.9  wt  %) 
and  carboxymethylcellulose  sodium  salt  (1.3  to  3.2  wt  %). 
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S P E C I F I C A T I O N  

Method   of  m a n u f a c t u r i n g   w r i n k l e d   s h e e t   t o b a c c o  

[ T e c h n i c a l   F i e l d ]  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   of  m a n u -  
f a c t u r i n g   a  t o b a c c o   s h e e t   u sed   as  a  raw  m a t e r i a l   f o r  
c i g a r e t t e s   or  t he   l i k e .   More  p a r t i c u l a r l y ,   t he   p r e s e n t  
i n v e n t i o n   r e l a t e s   to  a  me thod   of  m a n u f a c t u r i n g   s h e e t  

5  t o b a c c o   o b t a i n e d   by  b i n d i n g   t o b a c c o   w a s t e ,   such   as  t o b a -  
c co   p o w d e r ,   w i t h   a  b i n d e r   and  h a v i n g   l a r g e   w r i n k l e s .  
[ B a c k g r o u n d   A r t ]  

S o - c a l l e d   c u t   t o b a c c o   o b t a i n e d   by  c u t t i n g   t o b a c c o  
l e a v e s   is  u s e d   f o r   u s u a l   t o b a c c o   a r t i c l e s   s u c h   as  c i g a -  

10  r e t t e s .   In  t he   s t e p   of  c u t t i n g   t o b a c c o   l e a v e s   or  i n  
o t h e r   t o b a c c o   m a n u f a c t u r i n g   s t e p s ,   v a r i o u s   t y p e s   o f  
t o b a c c o   w a s t e   such   as  l e a f   w a s t e ,   c u t   w a s t e ,   p o w d e r  
t o b a c c o ,   or  r i b   w a s t e   a r e   p r o d u c e d .   C o n v e n t i o n a l l y ,  
in  o r d e r   to  e f f e c t i v e l y   u t i l i z e   s u c h   t o b a c c o   w a s t e ,   i t  

15  is   bound  w i t h   a  s u i t a b l e   b i n d e r ,   and  added   w i t h   a  r e i n -  
f o r c i n g   a g e n t ,   a  h u m e c t a n t ,   and  t he   l i k e .   The  m i x t u r e  
i s   e x t r u d e d   t h r o u g h   a  gap  b e t w e e n   a  p a i r   of  r o l l e r s   t o  
fo rm  a  s h e e t ,   and  the   s h e e t   a t t a c h e d   to  the   s u r f a c e   o f  
one  r o l l e r   is  s e p a r a t e d   t h e r e f r o m   w i t h   a  d o c t o r   k n i f e   t o  

20  o b t a i n   s h e e t   t o b a c c o   (See  J a p a n e s e   P a t e n t   P u b l i c a t i o n  
No.  4 8 - 5 9 1 9 ) .   The  s h e e t   t o b a c c o   is  cu t   and  mixed  w i t h  
n o r m a l   cu t   t o b a c c o   and  used   as  a  raw  m a t e r i a l   fo r   c i g a -  
r e t t e s   and  the  l i k e .  

When  s h e e t   t o b a c c o   m a n u f a c t u r e d   in  the   above   m a n n e r  
25  has  w r i n k l e s ,   i t   has  c o n s i d e r a b l e   f i l l i n g   c a p a c i t y  
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( i . e . .   is  b u l k y )   when  c u t .   T h e r e f o r e ,   the   amoun t   o f  

c u t   t o b a c c o   r o l l e d   as  c i g a r e t t e s   can  be  r e d u c e d ,   r e s u l t -  

ing   in  e c o n o m i c a l   a d v a n t a g e s ^   In  the   a b o v e - m e n t i o n e d  

m e t h o d ,   when  the   s h e e t   is  s e p a r a t e d   by  .  the   d o c t o r   k n i f e ,  

5  w r i n k l e s   a re   f o r m e d   in  the   s h e e t .   H o w e v a r ,   as  shown  i n  

F i q .   1,  w r i n k l e s   f o r m e d   in  s h e e t   t o b a c c o   in  t h i s   m a n n e r  

a r e   s m a l l   w r i n k l e s   h a v i n g   a  p i t c h   of  0.1  to  0 .2  mm  and  a 

h e i g h t   i n c l u d i n g   the   s h e e t   t h i c k n e s s   of  a b o u t   0.2  mm 

when  s h e e t   t o b a c c o   h a v i n g   a  t h i c k n e s s   of  0 .1   mm  is  u s e d .  

10  T h e r e f o r e ,   t h i s   s h e e t   does   no t   p r o v i d e   s u f f i c i e n t   f i l l -  

i ng   c a p a c i t y   when  c u t .   J a p a n e s e   P a t e n t   P u b l i c a t i o n  

No.  4 8 - 4 9 1 9 ,   m e n t i o n e d   a b o v e ,   d i s c l o s e s   the   use  of  a  

s p e c i a l   d o c t o r   k n i f e   f o r   f o r m i n g   l a r g e   w r i n k l e s .   How- 

e v e r ,   l a r g e   w r i n k l e s   can  be  f o r m e d   f o r   o n l y   a  s h o r t   p e -  

15  r i o d   of  t ime   due  to  wear   on  the   d o c t o r   k n i f e .  

[ D i s c l o s u r e   of  I n v e n t i o n ]  

I t   is  an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  m e t h o d   of  m a n u f a c t u r i n g   s h e e t   t o b a c c o   w h i c h   has  g r e a t  

f i l l i n g   c a p a c i t y ,   in  w h i c h   l a r g e   w r i n k l e s   can  be  f o r m e d  

20  e v e n   a f t e r   a  d o c t o r   k n i f e   b e c o m e s   w o r n .  

The  above   o b j e c t   is  a c h i e v e d   by  u s i n g   a  s p e c i f i e d  

a m o u n t   of  a  s p e c i f i e d   s u b s t a n c e   as  a  b i n d e r .   T h u s ,  

t h e r e   is  p r o v i d e d   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   a  

m e t h o d   of  m a n u f a c t u r i n g   w r i n k l e d   s h e e t   t o b a c c o   by  w e t -  

25  t i n g   a  raw  m a t e r i a l   p o w d e r   c o n t a i n i n g   t o b a c c o   w i t h   w a t e r ,  

e x t r u d i n g   the   r e s u l t a n t   wet  p o w d e r   t h r o u g h   a  gap  b e t w e e n  

a  p a i r   of  r o l l e r s ,   and  s e p a r a t i n g   s h e e t   t o b a c c o   a t t a c h e d  

to   the   s u r f a c e   of  one  r o l l e r   w i t h   a  d o c t o r   k n i f e ,   w h e r e -  

in  one  of  the  s u b s t a n c e s   s e l e c t e d   f rom  t h o s e   e n u m e r a t e d  

3  0  b e l o w   is  added   to  the   raw  m a t e r i a l   p o w d e r   in  an  a m o u n t  

d e f i n e d   b e l o w .   The  a m o u n t   d e f i n e d   b e l o w   is  an  a m o u n t  

b a s e d   on  the  o v e r a l l   w e i g h t   of  the   p o w d e r   b e f o r e   w e t t i n g  

w i t h   w a t e r   ( i . e . ,   the   t o t a l   w e i g h t   of  the   raw  m a t e r i a l  

p o w d e r )   t 

3  5  (1)  4  to  10%  by  w e i g h t   of  an  a - s t a r c h   or  p r o p y l e n e  

g l y c o l   a l g i n a t e   e s t e r :  

(2)  4  to  11%  by  w e i g h t   of  a  h y d r o l y z e d   s t a r c h  
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h a v i n g   a  m o l e c u l a r   w e i g h t   of  1 0 0 , 0 0 0   to  9 0 0 . 0 0 0 ,   q u n  
a r a b i c ,   a  c a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u -  

l a r   w e i q h t   of  1 0 , 0 0 0   to  2 0 , 0 0 0 ,   or  a  h i q h   m e t h o x y l   p e c -  
t i n   h a ' i i n q   a  d e q r e e   of  m e t h o x y l a t i o n   of  7  to  17%  and  a  

5  d e q r e e   of  e s t e r i f   i c a t i o n   of  62  to  77%;  a n d  

(3)  a  m i x t u r e   of  1.9  to  7.9%  by  w s i q h t   of  a  
4  . 4 . 6 - t r i q l u c o s a c c h a r i d e   p o l y m e r   and  1.3  to  3.2%  b y  
w e i q h t   of  s o d i u m   c a r b o x y m e t h y l   c e l l u l o s e .  

When  a  p r e d e t e r m i n e d   amount   of  one  of  t he   s u b s t a n c -  
10  es  e n u m e r a t e d   above   is  added  as  a  b i n d e r   to  the   raw  m a -  

t e r i a l   p o w d e r ,   s h e e t   t o b a c c o   h a v i n q   l a r g e   w r i n k l e s   w i t h  

a  p i t c h   of  a b o u t   2  mm  and  a  h e i g h t   of  a b o u t   1  mm  can  b e  
o b t a i n e d .   W r i n k l e s   fo rmed   by  the  m e t h o d   of  the   p r e s e n t  
i n v e n t i o n   a re   d i f f e r e n t   from  t h o s e   f o r m e d   by  c o n v e n t i o n -  

15  a l   m e t h o d s   in  t h a t   s m a l l   w r i n k l e s   a re   p r e s e n t   in  l a r g e  
w r i n k l e s   to  p r o v i d e   a  q r e a t e r   f i l l i n g   c a p a c i t y ,   a s  
shown  in  F ig .   2.  In  a d d i t i o n ,   the   m e t h o d   of  the   p r e s e n t  
i n v e n t i o n   does   not   r e q u i r e   a  s p e c i a l   d o c t o r   k n i f e ,   as  i n  
J a p a n e s e   P a t e n t   P u b l i c a t i o n   No.  4 8 - 5 9 1 9 ,   and  a l l o w s   f o r -  

20  m a t i o n   of  l a r q e   w r i n k l e s   even  upon  c o n s i d e r a b l e   wear   o f  
t h e   d o c t o r   k n i f e .   S h e e t   t o b a c c o   p r e p a r e d   by  the   m e t h o d  
of   the   p r e s e n t   i n v e n t i o n   has  e x c e l l e n t   w a t e r   r e s i s t a n c e ,  
and  p r o v i d e s   good  t a s t e   when  smoked ,   as  w i l l   be  d e s c r i b -  
ed  w i t h   r e f e r e n c e   to  E x a m p l e s   to  be  d e s c r i b e d   l a t e r .  

25  ( B r i e f   D e s c r i p t i o n   of  D r a w i n g s ]  

F i q .   1  is  a  s e c t i o n a l   view  s c h e m a t i c a l l y   s h o w i n q  
t h e   s i z e   and  s h a p e   of  s h e e t   t o b a c c o   o b t a i n e d   by  a  c o n -  
v e n t i o n a l   m e t h o d :  

F i g .   2  is  a  s e c t i o n a l   view  s c h e m a t i c a l l y   s h o w i n g  
30  the   s i z e   and  s h a p e   of  s h e e t   t o b a c c o   o b t a i n e d   by  t h e  

m e t h o d   of  the  p r e s e n t   i n v e n t i o n ;   a n d  

F i q .   3  is  a  s c h e m a t i c   d i a g r a m   fo r   e x p l a i n i n g   t h e  
m e t h o d   of  the  p r e s e n t   i n v e n t i o n .  

[ B e s t   Mode  of  C a r r y i n q   Out  the  I n v e n t i o n ]  

35  A c c o r d i n g   to  the  me thod   of  the  p r e s e n t   i n v e n t i o n ,  

a  _raw  m a t e r i a l   powder   c o n t a i n i n g   t o b a c c o ,   such   as  t o b a -  

cco   w a s t ? ,   is  p r e p a r e d   and  is  w e t t e d   w i t h   w a t e r .   L i k s  



-  4  -  0 2 1 6 9 2 6  

a  c o n v e n t i o n a l   raw  m a t e r i a l   p o w d e r ,   the   raw  m a t e r i a l  

p o w d e r   used   in  the  p r e s e n t   i n v e n t i o n   c o n t a i n s   t o b a c c o ,  

s u c h   as  t o b a c c o   w a s t e   or  r i b   w a s t e ,   a  b i n d e r ,   and  o p -  

t i o n a l l y   a d d i t i v e s   such   as  a  h u n e c t a n t ,   a  r e i n f o r c i n g  

5  a g e n t ,   and  a  w a t e r   r e s i s t a n c e   a g e n t .   W a t e r   is  a d d e d  

t h e r e t o   in  o r d e r   to  wet  the   raw  m a t e r i a l   ( i . e . ,   t o  

p r o v i d e   a  s u i t a b l e   w a t e r   c o n t e n t ) .   The  m o s t   i m p o r t a n t  

c h a r a c t e r i s t i c   of  the   p r e s e n t   i n v e n t i o n   is  t h a t   a  s p e -  
c i f i e d   a m o u n t   of  the   s p e c i f i e d   s u b s t a n c e   is  u s e d   as  t h e  

10  b i n d e r .   The  f o l l o w i n g   s u b s t a n c e s   can  be  u s e d   as  t h e  

b i n d e r   h e r e i n :  

(1)   a - s t a r c h ;  

(2)  p r o p y l e n e   g l y c o l   a l g i n a t e   e s t e r ;  

(3)   h y d r o l y z e d   s t a r c h   h a v i n g   a  m o l e c u l a r   w e i g h t   o f  

15  1 0 0 , 0 0 0   to  9 0 0 , 0 0 0 ;  

(4)  gum  a r a b i c ;  

(5)   a  s a l t   of  a  c a r b o x y m e t h y l   c e l l u l o s e   h a v i n g   a  m o l e -  

c u l a r   w e i g h t   of  1 0 , 0 0 0   to   2 0 , 0 0 0   (a  s o d i u m   s a l t ,   a  

p o t a s s i u m   s a l t ,   or  the   l i k e ) ;  

20  (6)  h i g h   m e t h o x y l   p e c t i n   h a v i n g   a  d e g r e e   of  m e t h o x y l a -  

t i o n   of  7  to  17%  and  a  d e g r e e   of  e s t e r i f   i c a t i o n   of  62  t o  

77%;  a n d  

(7)  a  m i x t u r e   of  a  4,  4,  6 - t r i g l u c o s a c c h a r i d e   p o l y m e r  

( p u l l u l a n )   and  s o d i u m   c a r b o x y m e t h y l   c e l l u l o s e  

2  5  A  b i n d e r   s e l e c t e d   f rom  t h o s e   e n u m e r a t e d   above   m u s t  

be  u s e d   in  a  s p e c i f i e d   a m o u n t .   More  s p e c i f i c a l l y ,   w h e n  

s u b s t a n c e   (1)  or  (2)  above   is  u s e d ,   i t   mus t   be  used   i n  

an  a m o u n t   of  4  to  10%  by  w e i g h t   b a s e d   on  the   t o t a l   w e i q h t  

of   t he   raw  m a t e r i a l   p o w d e r   ( i . e . ,   the   t o t a l   w e i g h t   of  t h e  

30  p o w d e r   b e f o r e   a d d i t i o n   of  w a t e r ) .   When  any  one  of  s u b -  

s t a n c e s   (3)  to  (6)  is  u s e d ,   i t   must   be  u s e d   in  an  a m o u n t  

of   4  to  11%  by  w e i g h t   b a s e d   on  the   a b o v e - m e n t i o n e d   t o t a l  

w e i g h t .   When  s u b s t a n c e   (7)  is  u s e d ,   i t   mus t   be  u s a d  

s u c h   t h a t   4,  4  ,  6 - t r i q l u c o s a c c h a r i d e   o o l y m e r   is  1.9  t o  

35  7.9%  by  w e i q h t ,   and  sodiuna  c a r b o x y m e t h y l   c e l l u l o s e   i s  

1 .3   to  3.2°6  by  w e i q h t .  

O t h e r   c o m p o n e n t s   of  the  raw  m a t e r i a l   p o w d e r  
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a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   a re   the   same  as  t h o s e  
u s e d   in  c o n v e n t i o n a l   one .   More  s p e c i f i c a l l y ,   t o b a c c o  
can   be  s e l e c t e d   from  v a r i o u s   t o b a c c o   w a s t e s ,   i n c l u d i n g  
l e a f   w a s t e ,   cu t   w a s t e ,   t o b a c c o   p o w d e r ,   r i b   w a s t e ,   a n d  

5  w i n n o w e r   w a s t e .   The  raw  m a t e r i a l   p o w d e r   c o n t a i n s   t o b a -  
c c o   in  an  amoun t   of  50  to  98%,  and  p r e f e r a b l y   70  to  95%. 
As  in  c o n v e n t i o n a l   m e t h o d s ,   t he   raw  m a t e r i a l   powder   c a n  
a l s o   c o n t a i n   s u i t a b l e   a m o u n t s   of  a  h u m e c t a n t ,   a  r e i n -  
f o r c i n g   a g e n t ,   a  w a t e r   r e s i s t a n c e   a g e n t ,   and  the   l i k e .  

10  The  h u m e c t a n t   c a n ,   fo r   e x a m p l e ,   be  a  m i x t u r e   of  p r o p y -  
l e n e   g l y c o l   and  c o r n   s y r u p   ( in   a  w e i g h t   r a t i o   o f ,   e . g . ,  
1 : 2 ) .   The  r e i n f o r c i n g   a g e n t   can  be ,   e . g . ,   f i b r i l l a t e d  
p u l p .   The  w a t e r   r e s i s t a n c e   a g e n t   can  be,   e . g . ,   g l y o x a l  
o r   the   l i k e .  

15  Tne  wet  raw  m a t e r i a l   powder   is  p r e p a r e d   by  m i x i n g  
t h e s e   r e s p e c t i v e   c o m p o n e n t s   to  p r o v i d e   a  raw  m a t e r i a l  
p o w d e r   and  t h e n   a d d i n g   w a t e r   to  the   p o w d e r   to  o b t a i n   a  
s u i t a b l e   w a t e r   c o n t e n t   of  the   wet  raw  m a t e r i a l   p o w d e r .  
The  wet  raw  m a t e r i a l   p o w d e r   has   a  w a t e r   c o n t e n t   of  30 

20  to   70%,  and  p r e f e r a b l y   40  to  60%. 
As  shown  in  F ig .   3,  wet  raw  m a t e r i a l   p o w d e r   2  t h u s  

p r e p a r e d   is  e x t r u d e d   as  a  s h e e t   f rom  a  gap  b e t w e e n   a  
p a i r   of  r o l l e r s   1,  wh ich   r o t a t e   in  o p p o s i t e   d i r e c t i o n s .  
P r e f e r a b l y ,   the   p e r i p h e r a l   s p e e d   of  the  r o l l e r s   i s  

2  5  20  m/min  or  more ,   and,   more  p r e f e r a b l y ,   70  m/min  o r  
m o r e .   The  gap  b e t w e e n   r o l l e r s   1  is  n o r m a l l y   s e l e c t e d  
to   be  a b o u t   0.1  mm. 

When  the   wet  powder   is  e x t r u d e d   t h r o u g h   the   g a p  
b e t w e e n   r o l l e r s   1,  r e s u l t a n t   s h e e t   3  is  a t t a c h e d   to  t h e  

30  s u r f a c e   of  one  r o l l e r .   S h e e t   3  is  t h e n   r e m o v e d   f r o m  
r o l l e r   1  w i t h   d o c t o r   k n i f e   4.  S e p a r a t e d   s h e e t   5  is  t h e n  
p l a c e d   on  b e l t   c o n v e y o r   7  and  is  c o n v e y e d   to  the   n e x t  
p r o c e s s i n g   a r e a .  

A c c o r d i n g   to  the  me thod   of  the  p r e s e n t   i n v e n t i o n ,  
35  s e p a r a t e d   s h e e t   5  has  l a r g e   w r i n k l e s ,   as  shown  i n  

F i g .   2.  In  a d d i t i o n ,   s m a l l   w r i n k l e s   a re   f o rmed   in  t h e  
l a r g e   w r i n k l e s   to  i n c r e a s e   the  f i l l i n g   c a p a c i t y .   T h e  
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wr  :-.'■•.  l * i   s ' r w t   t - r ^ s r c ^   m a n u f a c t u r e d   by  the   m e t h o d   of  t h e  

p r - s s s n t   i n v e n t i o n   has  a  f i l l i n g   c a p a c i t y   of  35  to  42  cm3 

when  t e s t * 4   by  a  f i l l i n g   c a p a c i t y   t e s t   d e s c r i b e d   in  T e s t  
E x a m p l e   1  b e l o w .   Vr.cn  a  w a t e r   r e s i s t a n c e   t e s t ,   a l s o   d e -  

5  s c r i b e d   in  T e s t   Example   1,  is  p e r f o r m e d ,   t he   s h e e t   t o b a -  

cco   of  the   p r e s e n t   i n v e n t i o n   has  a  s h a p e   r e t e n t i o n   p r o -  
p e r t y   fo r   30  m i n u t e s   or  l o n g e r .   The  w r i n k l e d   s h e e t  
t o b a c c o   p r e p a r e d   in  t h i s   m a n n e r   is  cu t   and  mixed   w i t h  

raw  m a t e r i a l s   f o r ,   e . g . ,   c i g a r e t t e s .  

10  T e s t   Example   1 

The  c o m p o n e n t s   shown  in  T a b l e s   1  and  2  were   m i x e d  
in  the  m i x i n g   r a t i o s   shown  in  the   T a b l e s .   W a t e r   w a s  
a d d e d   to  each   m i x t u r e   to  p r o v i d e   a  wet  raw  m a t e r i a l  

p o w d e r   h a v i n g   a  w a t e r   c o n t e n t   of  30%.  Each  wet  p o w d e r  
15  was  s u p p l i e d   to  a  gap  b e t w e e n   a  p a i r   of  r o l l e r s   r o t a t i n g  

in  o p p o s i t e   d i r e c t i o n s   at  a  p e r i p h e r a l   s p e e d   of  75  m / m i n .  
Each  s h e e t   t o b a c c o   a t t a c h e d   to  one  r o l l e r   was  s e p a r a t e d  
t h e r e f r o m   w i t h   a  d o c t o r   k n i f e ,   was  p l a c e d   on  a  b e l t   c o n -  

v e y o r ,   and  was  fed  i n t o   a  d r i e r .   S h e e t   t o b a c c o s   h a v i n g  
20  a  w a t e r   c o n t e n t   of  11%  by  w e i g h t   and  a  t h i c k n e s s   o f  

0 .1   mm  were  t h u s   p r e p a r e d .   The  s h e e t s   were   c u t   i n t o  

w i d t h s   of  0.8  mm  and  l e n g t h s   of  10  mm  to  p r o v i d e   c u t  
t o b a c c o s .  

U s i n g   the   r e s p e c t i v e   cu t   t o b a c c o ,   o b t a i n e d   in  t h i s  
25  m a n n e r ,   an  i n c r e a s e   in  f i l l i n g   c a p a c i t y ,   w i t h   r e f e r e n c e  

to  t h a t   of  C o n t r o l   cut   t o b a c c o ,   was  m e a s u r e d .   F i l l i n g  
c a p a c i t y   was  m e a s u r e d   a c c o r d i n g   to  the   f o l l o w i n g   p r o c e -  
d u r e s .   F i f t e e n   g rams   of  e ach   cu t   t o b a c c o   were   c h a r g e d  
i n t o   a  c y l i n d r i c a l   c o n t a i n e r   h a v i n g   an  i n n e r   d i a m e t e r  

30  of  72  mm  and  were  c o m p r e s s e d   at  a  c o n s t a n t   s p e e d   o f  
0 .5   m m / s e c ,   and  the   c a p a c i t y   of  the   t o b a c c o   was  m e a s u r e d  
when  a  s t r e s s   r e a c h e s   250  g / cm.   The  c a p a c i t y   of  the   C o n -  
t r o l   cu t   t o b a c c o   was  a l s o   m e a s u r e d   u n d e r   t he   same  c o n d i -  
t i o n s .   The  p e r c e n t a g e   of  the   c a p a c i t y   of  e a c h   t o b a c c o   o f  

35  the  p r e s e n t   i n v e n t i o n   w i t h   r e s p e c t   to  t h a t   of  the  C o n t r o l  

c u t   t o b a c c o   W3s  c a l c u l a t e d .   The  c a p a c i t y   of  the  C o n t r o l  
c u t   t o b a c c o   was  33  cm3  . 
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The  i n c r e a s e   in  w a t e r   r e s i s t a n c e   of  the   s h e e t   t o b a -  

c c o s   o b t a i n e d   in  the   above   m a n n e r   was  m e a s u r e d   a c c o r d -  

i ng   to  the   f o l l o w i n g   p r o c e d u r e s .   One  h u n d r e d   and  f i f t y  
m i l l i l i t e r s   of  warm  w a t e r   at   30°C  were   p o u r e d   i n t o   a  

5  p e t r i   d i s h e s   h a v i n g   a  d i a m e t e r   of  20  mm.  The  s h e e t  

t o b a c c o s   were   cu t   i n t o   a  c i r c u l a r   form  h a v i n g   a  d i a m e t e r  

o f   30  mm  and  were  p l a c e d   in  the   r e s p e c t i v e   p e t r i   d i s h e s .  
The  p e t r i   d i s h e s   were   s h a k e n   h o r i z o n t a l l y   s i x   t i m e s   p e r  
m i n u t e   at   an  a m p l i t u d e   of  16  mm  f i v e   s e c o n d s   f o r   i n t e r -  

10  v a l s   of  5  s e c o n d s .   The  t ime   r e q u i r e d   f o r   t e a r i n g   t h e  

c i r c u l a r   s h e e t   t a b o c c o s   i n t o   t h r e e   or  more  p i e c e s   w a s  
m e a s u r e d ,   and  is  e x p r e s s e d   in  %  w i t h   r e f e r e n c e   to  t h e  

C o n t r o l   s h e e t   t o b a c c o .   The  C o n t r o l   s h e e t   t o b a c c o   had  a  
w a t e r   r e s i s t a n c e   ( t i m e )   of  10  m i n u t e s .  

15  The  p o w d e r   as  a  raw  m a t e r i a l   f o r   t he   c o n t r o l   s h e e t  

t o b a c c o   and  the   c o n t r o l   cu t   t o b a c c o   had  the   f o l l o w i n g  

c o m p o s i t i o n :   54%  of  raw  m a t e r i a l   w a s t e   t o b a c c o ,   35%  o f  
w i n n o w e r   w a s t e ,   3%  of  s o d i u m   c a r b o x y m e t h y l   c e l l u l o s e ,   2% 

of   g l y o x a l ,   3%  of  p r o p y l e n e   g l y c o l ,   3%  of  s o r b i t o l ,   a n d  

20  w a t e r   in  an  amoun t   to  p r o v i d e   a  w a t e r   c o n t e n t   of  60%. 
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a - s t a r c h   ( t a p i o c a )  

D i a l d e h y d e   s t a r c h  

E t h e r i f i e d   s t a r c h  

P h o s p h a t e   s t a r c h  

Raw  m a t e r i a l   w a s t e   t o b a c c o   f i n e   p o w d e r  

R i b / w i n n o w e r   w a s t e   p o w d e r  

F i b r i l l a t e d   p u l p  

P r o p y l e n e   g l y c o l   and  c o r n   s y r u p   ( w e i g h t   r a t i o :  

*1 

* 2  

* 3  

* 4  

*5 

* 6  

* 7  

* 8  

*9  

* 1 0  

2) 

2 5  

3 0  

*11  G l y o x a l  

*12  H y d r o l y z e d   p o t a t o   s t a r c h   h a v i n g   a  m o l e c u l a r  

w e i g h t   of  1 0 , 0 0 0   to  9 0 , 0 0 0  

*13  H y d r o l y z e d   p o t a t o   s t a r c h   h a v i n g   a  m o l e c u l a r  

w e i g h t   of  1 0 0 , 0 0 0   to  9 0 0 , 0 0 0  

*14  H y d r o l y z e d   p o t a t o   s t a r c h   h a v i n g   a  m o l e c u l a r  

35  
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an  a m o u n t   of  4  to  10%  by  w e i g h t ,   many  w r i n k l e s   l i k e  
t h o s e   shown  in  F i g .   2  can  be  f o r m e d ,   and  the   f i l l i n g   c a -  
p a c i t y   i n c r e a s e s   by  5  to  23%  o v e r   t h a t   of  c o n v e n t i o n a l  
s h e e t   t o b a c c o ,   a l t h o u g h   e a c h   d i f f e r e n t   s t a r c h   has   a  

5  s l i g h t l y   d i f f e r e n t   f i l l i n g   c a p a c i t y - i n c r e a s i n g   d e g r e e .  
W a t e r   r e s i s t a n c e   is  a l s o   i n c r e a s e d   by  80  to  210%.  I n  
c o n t r a s t   to  t h i s ,   when  d i a l d e h y d e   s t a r c h ,   e t h e r i f i e d  
s t a r c h ,   or  p h o s p h a t e   s t a r c h   is  u sed   as  t he   b i n d e r ,   n o  
w r i n k l e s   a r e   f o r m e d ,   f i l l i n g   c a p a c i t y   is  l o w e r   t h a n   t h a t  

10  of  c o n v e n t i o n a l   s h e e t   t o b a c c o ,   and  no  i n c r e a s e   in  w a t e r  
r e s i s t a n c e   is  o b s e r v e d .  

As  can  be  s e e n   f rom  the   r e s u l t s   shown  in  T a b l e   2 ,  
when  a  h y d r o l y z e d   s t a r c h   h a v i n g   a  m o l e c u l a r   w e i g h t   o f  
1 0 0 , 0 0 0   to  9 0 0 , 0 0 0   is  used   in  an  amoun t   of  4  to  11%  b y  

15  w e i g h t   as  the   b i n d e r ,   many  w r i n k l e s   l i k e   t h o s e   shown  i n  
F i g .   2  a r e   f o r m e d .   The  f i l l i n g   c a p a c i t y   i n c r e a s e s   by  9 
t o   13%  and  the   w a t e r   r e s i s t a n c e   i n c r e a s e s   by  10  to  33% 
o v e r   t h o s e   of  c o n v e n t i o n a l   s h e e t   t o b a c c o .   When  a  h y d r o -  
l y z e d   s t a r c h   h a v i n g   a  m o l e c u l a r   w e i g h t   of  1 0 , 0 0 0   t o  

20  9 0 , 0 0 0 ,   i . e . ,   a  h i g h e r   d e g r e e   of  h y d r o l y s i s ,   is  u s e d ,  
t h e   f i l l i n g   c a p a c i t y   and  w a t e r   r e s i s t a n c e   a re   p o o r e r  
t h a n   t h o s e   of  c o n v e n t i o n a l   s h e e t   t o b a c c o .   When  a  h y d r o -  
l y z e d   s t a r c h   h a v i n g   a  m o l e c u l a r   w e i g h t   of  1 , 0 0 0 , 0 0 0   t o  
9 , 0 0 0 , 0 0 0 ,   i . e . ,   a  l o w e r   d e g r e e   of  h y d r o l y s i s ,   is   u s e d ,  

25  no  w r i n k l e s   a r e   f o r m e d   and  f i l l i n g   c a p a c i t y   is  s t i l l  
p o o r e r .  
T e s t   Example   2 

S i x   p a n e l i s t s   smoked  cu t   t o b a c c o s   of  Example   2 ,  
E x a m p l e   6,  E x a m p l e   10  and  Example   14,  and  the   C o n t r o l  

30  c u t   t o b a c c o ,   and  e v a l u a t e d   the   a r o m a ,   t a s t e ,   p e c u l i a r -  
i t y   in  t a s t e ,   and  s t i m u l a t i o n   in  a c c o r d a n c e   w i t h   a  + 3  
p o i n t   m e t h o d .   The  e v a l u a t i o n   s t a n d a r d s   were   as  f o l l o w s :  
+3:  much  b e t t e r   t h a n   C o n t r o l  
+2:  s i g n i f i c a n t l y   b e t t e r   t h a n   C o n t r o l  

35  +1:  s l i g h t l y   b e t t e r   t h a n   C o n t r o l  
0:  e q u i v a l e n t   to  C o n t r o l  

- 1 :   s l i q h t l y   p o o r e r   t h a n   C o n t r o l  
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in  t a s t e -   and  s t i m u l a t i o n   in  a c c o r d a n c e   w i t h   a  +3  D o i n t  
m e t h o d .   The  e v a l u a t i o n   s t a n d a r d s   were   as  f o l l o w s :  
+3?  much  b e t t e r   t h a n   C o n t r o l  

+2:  s i g n i f i c a n t l y   b e t t e r   t h a n   C o n t r o l  

+ l t   s l i g h t l y   b e t t e r   t h a n   C o n t r o l  
0:  e q u i v a l e n t   to  C o n t r o l  

- 1 :   s l i g h t l y   p o o r e r   t h a n   C o n t r o l  
- 2 :   s i g n i f i c a n t l y   p o o r e r   t h a n   C o n t r o l  

- 3 :   much  p o o r e r   t h a n   C o n t r o l  

The  o b t a i n e d   r e s u l t s   a re   shown  in  T a b l e   3  b e l o w .   V a l u e s  
in  the   T a b l e   a r e   a v e r a g e   v a l u e s   of  t he   s i x   p a n e l i s t s .  

T a b l e   3 

+  2 :  

+  l t  

0 :  

- 1 :  

- 2 :  

- 3 :  

10  

Aroma  T a s t e   P e c u l i a r i t y   S t i m u l a t i o n  

C o n t r o l   0  0  0  o 

E x a m p l e   2 + 1 . 5 + 0 . 8   0  0 

E x a m p l e   6  + 1 . 3 + 1 . 0   + 0 . 2   + 1 . 0  

E x a m p l e   10  +  1 .0   +  0.7  +  1 .3  -  0 . 2  

E x a m p l e   1 4 + 0 . 5 + 0 . 8   + 1 . 3   + 1 . 0  

15  

20  

I t   is  s e e n   f rom  T a b l e   3  t h a t   t he   t o b a c c o s   m a n u f a c -  
t u r e d   by  the   m e t h o d   of  the   p r e s e n t   i n v e n t i o n   have  q u a l i -  
t i e s ,   such   as  a r o m a ,   t a s t e ,   p e c u l i a r i t y   in  t a s t e ,   o r  
s t i m u l a t i o n ,   t h a t   a re   e q u i v a l e n t   to  or  b e t t e r   t h a n   t h o s e  
of   c o n v e n t i o n a l   t o b a c c o .  

T e s t   E x a m p l e   3 

The  c o m p o n e n t s   shown  in  T a b l e   4  were   mixed   in  t h e  
m i x i n q   r a t i o s   shown  in  the   T a b l e .   W a t e r   was  added   t o  
t h e   m i x t u r e s   to  p r o v i d e   wet  raw  m a t e r i a l   p o w d e r s   h a v i n g  
a  w a t e r   c o n t e n t   of  30%.  Each  wet  p o w d e r   was  t r e a t e d  
f o l l o w i n q   the   same  p r o c e d u r e s   as  in  T e s t   E x a m p l e   1,  a n d  
t h e   f i l l i n g   c a p a c i t y   i n c r e a s e   in  the  r e s u l t a n t   s h e e t  
t o b a c c o   was  m e a s u r e d .   The  o b t a i n e d   r e s u l t s   a re   s h o w n  
in  T a b l e   4 .  

25  

30  

35  
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T a b l e   4 

\ \ ^   E x a m p l e   18  19  20  21 
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\   t i v e   14  15  i*  17  ,  1Q  , n  \   E x a m p l e   s  '  l  -  19  20 

B i n d e r   2  i  i  e  c  i  r  1  1  "  "" 
11*16  J  ■  t  s  iu  l i  

Com-  B i n d e r   3  fi 
po-   12*17  j  c 
n e n t   ~   ~ 

B i n d e r   „ 13*18  3  6 

J 2 s t e ° l   47  46  46  45  44  43  43  46  45  46  45 

T o b a c c o   25  25  24  24  23  23  22  25  24  25  24 

R e i n -  
S S i l l i   n   "   n   10  10  10  10  "   io  i i   i o  
*9 

H u m e c -  
£ a n t   12  12  12  12  11  11  H  n   U  12  12 

W a t e r  
r e s i s -  
t a n c e   - - 3 * 3 3 3   1  T  1  q  i  a g e n t   *  ~  J  J  J  J 
* I 1  

F i l l i n q   c a -  
S K i l t   m   

"15  "12  9  14  15  15  (-}  -15  - i s   - i s   - i s  

1 0  

1 5  

2 0  

*16  P r o p y l e n e   g l y c o l   a l g i n a t e   e s t e r  
*17  S o d i u m   a l g i n a t e  
*18  P o t a s s i u m   a l g i n a t e  
As  is  a p p a r e n t   f rom  the  r e s u l t s   shown  in  T a b l e   4 ,  

when  p r o p y l e n e   g l y c o l   a l g i n a t e   e s t e r   is  u sed   in  an  a m o u n t  
of  4  to  10%  by  w e i g h t   as  the   b i n d e r ,   many  w r i n k l e s   l i k e  
t h o s e   shown  in  F i g .   2  a re   f o r m e d ,   and  the   f i l l i n g   c a p a -  
c i t y   i n c r e a s e s   by  9  to  15%  o v e r   c o n v e n t i o n a l   w r i n k l e d  
s h e e t   t o b a c c o .   In  c o n t r a s t   to  t h i s ,   when  s o d i u m   a l g i n a t e  
or   p o t a s s i u m   a l q i n a t e   is  u s e d ,   no  w r i n k l e s   a re   fo rmed   a n d  
t h e   f i l l i n g   c a p a c i t y   is  p o o r e r   t h a n   t h a t   of  c o n v e n t i o n a l  
w r i n k l e d   s h e e t   t o b a c c o .  

The  d i f f e r e n t   r e s u l t s   o b t a i n e d   in  a c c o r d a n c e   w i t h  
the   d i f f e r e n t   t y p e s   of  b i n d e r   a re   a s s u m e d   to  be  a t t r i -  
b u t e d   to  the  p h y s i o c h e m i c a l   p r o p e r t i e s   of  the   b i n d e r s ,  

2 5  

3 0  

3 5  
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s u c h   as  f l o w a b i l i t y ,   a d h e r e n c e ,   or  c o n t r a c t i o n .  

T e s t   E x a m p l e   4 

The  c o m p o n e n t s   shown  in  T a b l e   5  were   m i x e d   in  t h e  

n i x i n g   r a t i o s   shown  in  the   T a b l e .   W a t e r   was  a d d e d   t o  

t h e   m i x t u r e s   to  p r o v i d e   wet  raw  m a t e r i a l   p o w d e r s   h a v i n g  

a  w a t e r   c o n t e n t   of  30%.  Each  wet  p o w d e r   was  t r e a t e d  

f o l l o w i n g   the   same  p r o c e d u r e s   as  in  T e s t   E x a m p l e   1,  a n d  

t h e   f i l l i n g   c a p a c i t y   i n c r e a s e   in  t he   r e s u l t a n t   s h e e t  

t o b a c c o   was  m e a s u r e d .   The  o b t a i n e d   r e s u l t s   a r e   s h o w n  

in  T a b l e   5 .  

T a b l e   5 

1 0  

y N .   E x a m p l e   22  23  24  25  26 

\   C o m p a r a t i v e   21  22 
\  E x a m p l e  

B i n d e r   14*19  2  :  4  6  9  10  11 

B i n d e r   1 5 * 2 0  

B i n d e r   1 6 * 2 1  

B i n d e r   1 7 * 2 2  

Com-  T o b a c c o   47  46  46  45  44  43  43 
P°~  w a s t e   1 n e n t  

T o b a c c o   25  25  24  24  23  23  22 
w a s t e   2 

R e i n f o r c i n g   11  11  11  10  10  10  10 
m a t e r i a l * 9  

H u m e c t a n t * 1 0   12  12  12  12  11  11  11 

W a t e r   r e -  
s i s t a n c e   3  3  3  3  3  3  3 
a g e n t * l l  

F i l l i n g   c a p a c i t y   -15  -6  €  8  S  2  £ 
i n c r e a s e   (%) 

15  

2 0  

2 5  

30  

c o n t i n u e d  
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T a b l e   5 

0 2 1 6 9 2 6  

1 0  

1 5  

2 0  

2 5  *19  C a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u -  l a r   w e i g h t   of  1 0 , 0 0 0   to  2 0 , 0 0 0  
*20  C a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u -  l a r   w e i g h t   of  2 2 , 0 0 0   to  3 0 , 0 0 0  
*21  C a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u -  l a r   w e i g h t   of  4 0 , 0 0 0   to  5 0 , 0 0 0  
*22  C a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u -  l a r   w e i g h t   of  1 0 0 , 0 0 0   to  1 5 0 , 0 0 0  
As  can  be  s een   from  the   r e s u l t s   shown  in  T a b l e   5 when  a  c a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u l a r  

w e i g h t   of  1 0 , 0 0 0   to  2 0 , 0 0 0   is  u s e d   in  an  amount   of  4  t o  11%  by  w e i g h t   as  the   b i n d e r ,   many  w r i n k l e s   l i k e   t h o s e  
shown  in  F ig .   2  a re   f o r m e d ,   and  the   f i l l i n g   c a p a c i t y  

3 0  

3 5  
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i n c r e a s e s   by  6  ' t o   9%  o v e r   c o n v e n t i o n a l   w r i n k l e d   s h e e t  

t o b a c c o .   In  c o n t r a s t   to  t h i s ,   when  a  c a r b o x y n i e t h y l  

c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u l a r   w e i g h t   of  2 2 , 0 0 0   t o  

3 0 , 0 0 0   is  u s e d ,   no  s u b s t a n t i a l   e f f e c t   is  o b t a i n e d .   When 

a  c a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u l a r   w e i g h t  

o f   4 0 , 0 0 0   to  5 0 , 0 0 0   or  1 0 0 , 0 0 0   to  1 5 0 , 0 0 0   ( c o n v e n t i o n a l )  

i s   u s e d ,   no  w r i n k l e s   a re   f o r m e d   and  the   f i l l i n g   c a p a c i t y  

i s   p o o r e r   t h a n   c o n v e n t i o n a l   w r i n k l e d   s h e e t   t o b a c c o .  

T e s t   E x a m p l e   5 

The  c o m p o n e n t s   shown  in  T a b l e   6  were   mixed   in  t h e  

m i x i n g   r a t i o s   shown  in  t he   T a b l e .   W a t e r   was  added   t o  

t h e   m i x t u r e s   to  p r o v i d e   wet  raw  m a t e r i a l   p o w d e r s   h a v i n g  

a  w a t e r   c o n t e n t   of  30%.  Each  wet  p o w d e r   was  t r e a t e d   f o l -  

l o w i n g   t he   same  p r o c e d u r e s   as  in  T e s t   E x a m p l e   1,  and  t h e  

f i l l i n g   c a p a c i t y   i n c r e a s e   in  the   r e s u l t a n t   s h e e t   t o b a c c o  

was  m e a s u r e d .   The  o b t a i n e d   r e s u l t s   a r e   shown  in  T a b l e   6 .  

T a b l e   6 

1 0  

1 5  

\ \   E x a m p l e   27  28  29  30 

\   C o m p a r a t i v e   30  31  32  33  34  35  36 
\   E x a m p l e  

B i n d e r l 8 * 2 3   2  2  4  €  S  11  12 

B i n d e r l 9 * 2 4   3  6 

B i n d e r 2 0 * 2 5   3  6 

rom_  T o b a c c o   47  46  46  45  44  43  42  46  45  46  45 
£°,m  w a s t e   1 
n e n t   T o b a c c o   25  25  24  24  23  22  22  25  24  25  24 

w a s t e   2 

R e i n f o r c i n g   n   11  11  10  10  10  10  11  10  11  10 
m a t e r i a l * 9   . 
H u m e c t a n t   12  12  12  12  11  11  11  12  12  12  12 
*10  . 
W a t e r   r e -   - . t o t -   -5  1  7  3  3 s i s t a n c e   3 : j j j J   j  j  
a g e n t * l l  

F i l l i n g   c a p a c i t y   -15  -9  8  15  16  16  ( - )   -15  -13  -15  - 1 5  
i n c r e a s e   (%)  . .  

2 0  

2 5  

3 0  

*23  Gum  a r a b i c  

*24  l o c u s t   bean   gum 

*25  Guar  qum 

As  can  bs  s o n   fro-n  the  r e s u l t s   in  T a b l e   6,  when  

35  
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as   t he   b i n d e r ,   M n y   w r l n l t l 9 8   l u .   t h o g e  
a r e   f o r c e d ,   and  t he   m i i n f l   c a p a c i t y   i n c r e a s e s   b y  16%  o v e r   c o n v e n t i o n . !   w r i n k l e d   s h e e t   t o b a c c o ,   m  c o n -  

u l 9 U "   T   
U  USed '   "°  U r i n U "   " '   « « " -   -   t h e  

o  
: : : : l t y   

u   p o o r e r   t h -   —   ~ * * - »   « « «  s h e e t   t o b a c c o e  

T e s t   Examplft   fi 
1 0  

- U i n T r   t T P ° " !   8h°Wn  ^   T i M e   '  W e "   a i * ° <   in  « "  m i x i n g   r a t i o s   shown  ln  the   T a b l e .   W a t e r   was  added   t o  t h e   m i x t u r e s   to  p r o v i d e   wet  raw  « U r l . l   p o w d e r s   h a v i n o  a  w a t e r   c o n t e n t   of  3 0 , .   Each  wet  p o w d e r   was  t r e a t e d  

i s   h  m H n a t h e   
Mrae  P r ° o e d u r e s   "   in  T e "   — P i -   i .   « -  t h e   f i n i n g   c a p a c . t y   i n c r e a s e   in  t h e   r e s u l t a n t   s h e e t  

i n   Z 1 7 .   m e a S U r e d -   ThS  ° b t a i n e d   " S u l t s   • «   " - o w n  







-  20  -  
0 2 1 6 9 2 6  

As  can  be  s een   f rom  T a b l e   7,  when  a  h i g h   m e t h o x y l  

p e c t i n   h a v i n g   a  d e g r e e   of  m e t h o x y l a t i o n   of  7  to  17%  a n d  

a  d e g r e e   of  e s t e r i f   i c a t i o n   of  62  to  77%  is   u s e d   as  t h e  

b i n d e r ,   many  w r i n k l e s   l i k e   t h o s e   shown  in  F i g .   2  a r e  

5  f o r m e d ,   and  the   f i l l i n g   c a p a c i t y   i n c r e a s e s   by  12  to  20% 

o v e r   c o n v e n t i o n a l   s h e e t   t o b a c c o ,   a l t h o u g h   e a c h   d i f f e r e n t  

h i g h   m e t h o x y l   p e c t i n   has   a  s l i g h t l y   d i f f e r e n t   f i l l i n g  

c a p a c i t y - i n c r e a s i n g   d e g r e e .   In  c o n t r a s t   to  t h i s ,   when  a  

low  m e t h o x y l   p e c t i n   h a v i n g   a  d e g r e e   of  m e t h o x y l a t i o n   b e -  

10  low  17%  or  a  h i g h   m e t h o x y l   p e c t i n   h a v i n g   an  e s t e r i f i c a -  

t i o n   d e g r e e   l o w e r   l i m i t   b e l o w   62%  is  u s e d ,   no  w r i n k l e s  

a r e   f o r m e d   and  the   f i l l i n g   c a p a c i t y   is   p o o r e r   t h a n   c o n -  

v e n t i o n a l   w r i n k l e d   s h e e t   t o b a c c o .  

T e s t   E x a m p l e   7 

15  The  c o m p o n e n t s   shown  in  T a b l e   8  we re   m i x e d   in  t h e  

m i x i n g   r a t i o s   shown  in  t he   T a b l e .   W a t e r   was  a d d e d   t o  

t h e   m i x t u r e s   to  p r o v i d e   wet  raw  m a t e r i a l   p o w d e r s   h a v i n g  

a  w a t e r   c o n t e n t   of  30%.  Each  wet  p o w d e r   was  t r e a t e d  

f o l l o w i n g   t he   same  p r o c e d u r e s   as  in  T e s t   E x a m p l e   1,  a n d  

20  t h e   f i l l i n g   c a p a c i t y   i n c r e a s e   in  t h e   r e s u l t a n t   s h e e t  

t o b a c c o   was  m e a s u r e d .   The  o b t a i n e d   r e s u l t s   a r e   s h o w n  

in  T a b l e   8 .  
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T a b l e   8 
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T a b l e   8 
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*32  4 , 4 , 6 - t r i g l u c o s a c c h a r i d e   p o l y m e r  
*33  s o d i u m   c a r b o x y m e t h y l   c e l l u l o s e  

As  can  be  seen   from  the   r e s u l t s   shown  in  T a b l e   8 ,  
when  a  4 , 4 , 6 - t r i g l u c o s a c c h a r i d e   p o l y m e r   is  u sed   in  a n  
a m o u n t   of  3 .2   to  9.2%  by  w e i g h t   as  t he   b i n d e r ,   w r i n k l e s  
a r e   f o r m e d ,   but   w a t e r   r e s i s t a n c e   is  p o o r e r   t h o u g h   t h e  
f i l l i n g   c a p a c i t y   i n c r e a s e s   by  4  to  11%  o v e r   c o n v e n t i o n a l  
w r i n k l e d   s h e e t   t o b a c c o .   In  c o n t r a s t   to  t h i s ,   when  a  
m i x t u r e   of  1.9  to  7.9%  of  a  4 , 4 , 6 - t r i g l u c o s a c c h a r i d e  
p o l y m e r   and  1.3  to  3.2%  of  s o d i u m   c a r b o x y m e t h y l   c e l l u -  
l o s e   is  used   as  the  b i n d e r ,   many  w r i n k l e s   a r e   f o r m e d ,  
the   s h e e t   s t r e n g t h   is  i n c r e a s e d ,   and  the   f i l l i n g   c a p a -  
c i t y   and  w a t e r   r e s i s t a n c e   i n c r e a s e   by  10  to  22%  and  12 
to  67%,  r e s p e c t i v e l y ,   ove r   c o n v e n t i o n a l   w r i n k l e d   s h e e t  

2 5  

3 0  

35  
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t o b a c c o   , 
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C l a i m s !  

1.  A  m e t h o d   of  m a n u f a c t u r i n g   w r i n k l e d   s h e e t   t o b a -  cco   by  w e t t i n g   a  raw  m a t e r i a l   p o w d e r   c o n t a i n i n g   t o b a c c o  w i t h   w a t e r ,   e x t r u d i n g   t h .   r e s u l t a n t   wet  p o w d e r   t h r o u g h  a  gap  b e t w e e n   a  p a i r   of  r o l l e r s ,   and  s e p a r a t i n g   s h e e t  5  t o b a c c o   a t t a c h e d   to  t he   s u r f a c e   of  one  r o l l e r   w i t h   a  
i s C L ° , r   T ! f e '   W h 6 r e i n   ^   °f  ^   f O U O W i n *   s t a n c e *  i s   added   to  the   raw  m a t e r i a l   p o w d e r   as  a  b i n d e r :  

(1)  4  to  10%  by  w e i g h t   of  an  a - s t a r c h   or  p r o p y l e n e  g l y c o l   a l g i n a t e   e s t e r ;   
P ^ o p y i e n e  

"   (2)  4  to  11%  by  w e i g h t   of  .  h y d r o l y 2 e d   s t f l r c h   h a y _  
ng  a  m o l e c u l a r   w e i g h t   of  1 0 0 , 0 0 0   to  9 0 0 , 0 0 0 ,   gum  a r a b -  i c ,   a  c a r b o x y m e t h y l   c e l l u l o s e   s a l t   h a v i n g   a  m o l e c u l a r  

w e i g h t   of  1 0 , 0 0 0   to  2 0 , 0 0 0 ,   or  .  h i g h   m e t h o x y l   p e c f c i n  
h a v i n g   a  d e g r e e   of  m e t h o x y l a t i o n   of  7  to  17%  and  a  d e -  15  g r e e   of  e s t e r i f   i c a t i o n   of  62  to  77%;  a n d  

(3)  1 .9  to   7.9%  by  w e i g h t   of  a  4 , 4 , 6 - t r i g l u c o -  
s a c c h a r i d e   p o l y m e r   and  1.3  to  3.2%  by  w e i g h t   of  s o d i u m  
c a r b o x y m e t h y l   c e l l u l o s e .  

2.  a  m e t h o d   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   a  r o t a t -  20  ing  s p e e d   of  t he   r o l l e r s ,   in  t e r m s   of  a  p e r i p h e r a l   s p e e d ,  i s   not   l e s s   t h a n   20  m / m i n .  
3.  a  m e t h o d   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h e  b i n d e r   is  an  a - s t a r c h   or  p r o p y l e n e   g l y c o l   a l g i n a t e   e s t e r  and  18  dded  in  an  amounfc  of  4  ^   iQ%  ^   ^ ^ ^   ^ ^  25  the   w e i g h t   of  the   raw  m a t e r i a l   p o w d e r .  
4.  a  m e t h o d   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   t h -  b i n d e r   is  a  h y d r o l y z e d   s t a r c h   h a v i n g   a  m o l e c u l a r   w e ' i g h t  

o f   1 0 0 , 0 0 0   to  9 0 0 , 0 0 0 ,   gum  a r a b i c ,   a  c a r b o x y m e t h y l   c e l -  l u l o s e   s a l t   h a v i n g   a  m o l e c u l a r   w e i g h t   of  1 0 , 0 0 0   t o  
2 0 , 0 0 0 ,   or  a  h i g h   m e t h o x y l   p e c t i n   h a v i n g   a  d e g r e e   o f  
m e t h o x y l a t i o n   of  7  to  17%  and  a  d e g r e e   of  e s t e r i f i c a -  
t i o n   of  62  to  77%,  and  is  added   in  an  amoun t   of  4  t o  11%  by  w e i g h t   b a s e d   on  the   w e i g h t   of  the   raw  m a t e r i a l  
p o w d e r .  
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b i n d e r   c o n s i s t s   of  1.9  to  7.9%  by  w e i g h t   of  a  4 , 4 , 6 -  

t r i q l u c o s a c c h a r i d e   p o l y m e r   and  s o d i u m   c a r b o x y m e t h y l  

c e l l u l o s e ,   the  4 , 4 , 6 - t r i g l u c o s a c c h a r i d e   p o l y m e r   is  a d d -  

ed  in  an  amount   of  1.9  to  7.9%  by  w e i g h t ,   and  s o d i u m  

c a r b o x y m e t h y l   c e l l u l o s e   is  added   in  an  a m o u n t   of  1 . 3  

t o   3.2%  by  w e i g h t .  
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