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@  Forming  reconstituted  tabacco. 

  A  sheet  material  is  formed  from  a  slurry  comprising 
tobacco,  gum  and  water  by  forming  the  slurry  into  a  paste 
web  on  a  smooth  surface  such  as  stainless  steel,  drying  the 
paste  web  from  its  exposed  surface,  and  removing  the  web 
from  the  support  surface  prior  to  complete  drying  of  the 
portion  of  the  web  in  contact  with  the  support  surface,  thus 
enhancing  sheet  removal  without  breakage  caused  by 
adherence  to  the  surface. 



TECHNICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   f o r   f o r m i n g  

and  d r y i n g   a  r e c o n s t i t u t e d   t o b a c c o   s h e e t   m a t e r i a l .  

BACKGROUND  ART 

In  the   m a n u f a c t u r e   of  t o b a c c o   p r o d u c t s ,   p a r -  
t i c u l a r l y   c i g a r e t t e s ,   a  c o n s i d e r a b l e   a m o u n t   of   t o b a c c o  

s c r a p s   a r e   p r o d u c e d .   In  v i e w   of  t he   h i g h   c o s t   of  t h e  

t o b a c c o ,   i t   has   b e e n   f o u n d   d e s i r a b l e   to   p r o c e s s   t h i s  

s c r a p   m a t e r i a l   i n t o   a  u s a b l e   c o n d i t i o n   c o m m o n l y   known  a s  
r e c o n s t i t u t e d   t o b a c c o .   In  t h e   p r o c e s s   f o r   c o n d i t i o n i n g  

t h i s   s c r a p   t o b a c c o   i n t o   r e c o n s t i t u t e d   or  r e u s a b l e   f o r m ,  

t he   s c r a p   m a t e r i a l   i s   g e n e r a l l y   s l u r r i e d   or   c h e m i c a l l y  

t r e a t e d   by  d i f f e r e n t   means   to  form  s h e e t s   and  t h e n   c u t -  

t i n g   t h e   s h e e t   m a t e r i a l   to  p r o d u c e   s h r e d s   r e s e m b l i n g  

n a t u r a l l y   c u t   t o b a c c o .   T h i s   m a t e r i a l   is  t h e n   u s a b l e  

a l o n e   or  a l o n g   w i t h   n a t u r a l   t o b a c c o   in  p r o d u c i n g   c i g a -  

r e t t e s .  

T h e r e  a r e   b a s i c a l l y   two  c o m m o n l y   known ,   c o m -  

m e r c i a l l y   e m p l o y e d ,   p r o c e s s e s   f o r   p r e p a r i n g   r e c o n s t i t u t e d  

t o b a c c o .   One  e m p l o y s   a  s l u r r y   of  f i n e l y   d i v i d e d   t o b a c c o  

p a r t s   and  a  b i n d e r   w h i c h   i s   c a s t   o n t o   a  s t e e l   band   o r  

drum  and  t h e n   d r i e d .   A f t e r   d r y i n g ,   t he   s h e e t   is  s h r e d d e d  



and  u sed   as  a  c i g a r e t t e   f i l l e r .   The  s e c o n d   c o m m o n l y  
known  p r o c e s s   e m p l o y s   p a p e r m a k i n g   t e c h n i q u e s   and  d o e s   n o t  

r e q u i r e   t he   a d d i t i o n   of  a  b i n d e r   in  o r d e r   to  form  a  
r e c o n s t i t u t e d   s h e e t   of  s a t i s f a c t o r y   s t r e n g t h .  

Drum  d r y i n g   has   been   p r o p o s e d   as  a  m e t h o d   f o r  

p r o d u c i n g   r e c o n s t i t u t e d   t o b a c c o   s h e e t   m a t e r i a l ,   e . g . ,   U .  

S.  P a t e n t   No.  3 , 2 1 3 , 8 5 8 ;   h o w e v e r ,   t h e   d r y   s h e e t   w a s  

d i f f i c u l t   to  r e m o v e   f rom  t h e   drum  u n l e s s   t h e   d r y   s h e e t  

was  r e m o i s t e n e d   p r i o r   to  d o c t o r i n g .  

BRIEF  SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  i m p r o v e d  

m e t h o d   f o r   f o r m i n g   a  s h e e t   m a t e r i a l   f rom  a  s l u r r y   o f  

t o b a c c o ,   gum,  and  w a t e r .  

I t   is   a  p r i n c i p a l   o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  e f f i c i e n t   m e t h o d   f o r   f o r m i n g   a  s h e e t   o f  

s m o k i n g   m a t e r i a l   on  a  drum  d r y e r   or   t he   l i k e .  

I t   i s   a  f u r t h e r   o b j e c t   of   t h i s   i n v e n t i o n   t o  

p r o v i d e   a  m e t h o d   f o r   f o r m i n g   a  s h e e t   of  r e c o n s t i t u t e d  

t o b a c c o   s m o k i n g   m a t e r i a l   on  a  s m o o t h   s u r f a c e   and  d r y i n g  

i t   u n d e r   c o n t r o l l e d   c o n d i t i o n s   so  t h a t   i t   may  be  r e a d i l y  

r e m o v e d   f rom  t h e   s m o o t h   s u r f a c e .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

N u m e r o u s   p r o c e s s e s   have   been   d e s c r i b e d   f o r   m a n u -  

f a c t u r i n g   of   r e c o n s t i t u t e d   t o b a c c o   s h e e t   m a t e r i a l .   T h e  

p r e s e n t   i n v e n t i o n   is  an  i m p r o v e m e n t   on  p r o c e s s e s   w h i c h  

e m p l o y   a  s l u r r y   of   f i n e l y   d i v i d e d   t o b a c c o   p a r t s   and  a  

b i n d e r   w h i c h   is   c a s t   o n t o   a  s t e e l   band  or  drum  and  t h e n  

d r i e d .   The  d r y   s h e e t   i s   r e m o v e d   f rom  t h e   band   o r   drum  b y  

a  d o c t o r  b l a d e   and  is   t h e n   s h r e d d e d   f o r   use   as  a  c i g a -  

r e t t e   f i l l e r .   In  o r d e r   to   m i n i m i z e   a d h e r e n c e   of   t h e  

s h e e t   to  t he   s m o o t h   s u r f a c e   and  c o n s e q u e n t   d a m a g e   to  t h e  

s h e e t   by  t h e   d o c t o r   b l a d e ,   some  p r i o r   a r t   p r o c e s s e s  

e m p l o y  a   r e l e a s e   a g e n t   on  the   s u r f a c e   p r i o r   to  c a s t i n g   o f  



the   s h e e t   and  o t h e r s   r e m o i s t e n   the   d ry   s h e e t   p r i o r   t o  

d o c t o r i n g .   We  have   d i s c o v e r e d   t h a t   t h e   s h e e t   may  b e  

e a s i l y   d o c t o r e d   from  the   s u r f a c e   w i t h o u t   t he   need   f o r  

e m p l o y i n g   a  r e l e a s e   a g e n t   or   r e m o i s t e n i n g   by  d r y i n g   t h e  

c a s t   s h e e t   f rom  i t s   e x p o s e d   s u r f a c e   u n d e r   c o n t r o l l e d  

c o n d i t i o n s   so  t h a t   t h e   s u r f a c e   of   t h e   s h e e t   in  c o n t a c t  

w i t h   t he   s m o o t h   s u r f a c e   is  no t   c o m p l e t e l y   d ry   a t   the   t i m e  

i t   r e a c h e s   t h e   d o c t o r   b l a d e   f o r   r e m o v a l   f rom  t h e   s m o o t h  

s u r f a c e .  

In  c a r r y i n g   ou t   t h i s   i n v e n t i o n ,   t he   t o b a c c o  

m a t e r i a l s ,   s u c h   as  s t e m s ,   s c r a p ,   p y r o l y s e d   t o b a c c o   p a r t s ,  

e t c . ,   may  be  r e d u c e d   to  p a r t i c u l a t e   form  u s i n g   c o m m e r -  

c i a l l y   a v a i l a b l e   a p p a r a t u s   s u c h   as  a  DM-3C  SWECO  V i b r o -  

E n e r g y   Dry  G r i n d   M i l l   a v a i l a b l e   f rom  SWECO,  I n c .   of  L o s  

A n g e l e s ,   C a l i f o r n i a .   The  SWECO  M i l l   is   s u i t a b l e   f o r  

m i l l i n g   t he   d r y   t o b a c c o   m a t e r i a l .   I t   is   p r e f e r r e d ,  

h o w e v e r ,   t h a t   t h e   m a t e r i a l   be  p l a c e d   in  w a t e r   and  m i l l e d  

to  t he   d e s i r e d   p a r t i c l e   s i z e   u s i n g   a  s u i t a b l e   m i l l   s u c h  

as  t h e   Model   504  M o r e h o u s e   M i l l   a v a i l a b l e   f rom  M o r e h o u s e -  

C o w l e s ,   I n c .   of  Los  A n g e l e s ,   C a l i f o r n i a .  

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

i n t o   a  form  s u i t a b l e   f o r   use  in  t he   m a n u f a c t u r e   of  s m o k -  

ing  p r o d u c t s   by  c o m b i n i n g   t h e   m a t e r i a l s   w i t h   b i n d e r s   o r  

a d h e s i v e s   and  s u f f i c i e n t   w a t e r   to  p r o d u c e   a  t h i c k   p a s t e  

t h a t   can   be  s h a p e d   i n t o   a  s h e e t   and  d r i e d .   The  t e r m  

" t o b a c c o "   as  u sed   h e r e i n   is  m e a n t   to  i n c l u d e   t o b a c c o  

l e a f ,   t o b a c c o   s t e m s ,   t o b a c c o   d u s t ,   and  o t h e r   t o b a c c o  

p l a n t   p a r t s   as  w e l l   as  any  s u c h   m a t e r i a l s   w h i c h   have   b e e n  

t r e a t e d   in  v a r i o u s   w a y s ,   s u c h   as  by  h e a t i n g   to  p r o d u c e  

p y r o l y s i s   of  t he   t o b a c c o   p l a n t   p a r t s .   I t   is   i m p o r t a n t  

t h a t   t h e   p r o p e r   a d h e s i v e   a g e n t s   be  u s e d   in  a p p r o p r i a t e  

a m o u n t s   so  t h a t   the   r e s u l t i n g   p r o d u c t   w i l l   have   a c c e p t -  

a b l e   c h a r a c t e r i s t i c s .   For  e x a m p l e ,   t h e   s h e e t   m a t e r i a l  

m u s t   have   s u f f i c i e n t   t e n s i l e   s t r e n g t h   to  w i t h s t a n d  

f u r t h e r   p r o c e s s i n g   in  t h e   m a n u f a c t u r e   of  s m o k i n g   p r o d u c t s  



t h e r e f r o m ,   i t   m u s t   have   s a t i s f a c t o r y   b u r n i n g   p r o p e r t i e s  

and  i t   m u s t   no t   i m p a r t   o b j e c t i o n a b l e   f l a v o r   and  a roma  t o  

t h e   smoke  p r o d u c e d   d u r i n g   s m o k i n g .  

The  a d h e s i v e   a g e n t s   u s e f u l   in  c o n n e c t i o n   w i t h  

t h i s   i n v e n t i o n   a r e   w a t e r - s o l u b l e   p o l y s a c c h a r i d e   gums  o f  

e i t h e r   n a t u r a l   or  s y n t h e t i c   o r i g i n .   The  gums  of   s y n -  
t h e t i c   o r i g i n   a r e   i n t e n d e d   to   i n c l u d e   n a t u r a l   gums  w h i c h  

h a v e   been   c h e m i c a l l y   m o d i f i e d   to  a l t e r   s o l u b i l i t y   a n d / o r  

a d h e s i v e   p r o p e r t i e s .   A d h e s i v e   or   b i n d i n g   a g e n t s   w h i c h  

may  be  u s e d   i n c l u d e   gum  a r a b i c ,   gum  g h a t t i ,   gum  k a r a y a ,  

gum  t r a g a c a n t h ,   l o c u s t   b e a n   gum,  g u a r   gum,  p e c t i n s ,  

a l g i n s ,   c a r r a g e e n a n s ,   a g a r ,   a r a b i n o g a l a c t a n ,   d e x t r a n s ,  

x a n t h a n s ,   s t a r c h e s ,   s t a r c h   e t h e r s ,   s t a r c h   e s t e r s ,   c e l l u -  

l o s e   e s t e r s ,   and  c e l l u l o s e   e t h e r s .  

The  m i l l e d   t o b a c c o   p l a n t   m a t e r i a l s   a r e   c o m b i n e d  

w i t h   one  or  more   of  t he   w a t e r - s o l u b l e   p o l y s a c c h a r i d e   g u m s  
in  w e i g h t   p r o p o r t i o n s   of   4:1  to   9:1  r e s p e c t i v e l y ,   a n d  

s u f f i c i e n t   w a t e r   to  form  a  t h i c k   p a s t e .   The  c o n s i s t e n c y  

of   t h e   p a s t e   s h o u l d   be  s u c h   t h a t   i t   can   be  e x t r u d e d   o r  

o t h e r w i s e   f o r m e d   i n t o   a  s h e e t   f o r   d r y i n g .   The  a m o u n t   o f  

w a t e r   r e q u i r e d   to   fo rm  a  p a s t e   of  p r o p e r   c o n s i s t e n c y   w i l l  

d e p e n d   to  some  e x t e n t   on  t he   p o l y s a c c h a r i d e   gum  b e i n g  

u s e d   b u t   two  to  t h r e e   p a r t s   of   w a t e r   p e r   p a r t   of   t o b a c c o  

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

p r o d u c e   a  s a t i s f a c t o r y   p a s t e .   E x t r u s i o n   or   s h e e t   f o r m i n g  

can  be  e f f e c t e d   by  v a r i o u s   t e c h n i q u e s   known  to  t h o s e  

s k i l l e d   in  t h e   a r t .   The  p a s t e   s h e e t ,   p r e f e r a b l y   l e s s  

t h a n   a b o u t   one  m i l l i m e t e r   in  t h i c k n e s s ,   is   f o r m e d   on  a  

s m o o t h   s u r f a c e   s u c h   as  s t a i n l e s s   s t e e l   f o r   d r y i n g .   T h e  

d r y i n g   is  e f f e c t e d   f rom  the   e x p o s e d   s u r f a c e   of  t he   f o r m e d  

s h e e t   by  r a d i a n t   h e a t   s u c h   as  t h a t   f rom  e l e c t r i c a l   r e s i s -  

t a n c e   h e a t e r s ,   by  a  c o m b i n a t i o n   of  r a d i a n t   and  c o n v e c t i v e  

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

t h e   s u r f a c e   of  t he   s h e e t ,   or   by  c o n v e c t i v e   h e a t   a l o n e .  

P r e f e r a b l y ,   t he   h e a t   s o u r c e   i s   f i x e d   in  p o s i t i o n   and  t h e  



s m o o t h   s u r f a c e ,   s u c h   as  a  s t a i n l e s s   s t e e l   b e l t   or  c y l i n -  

d e r ,   is  p a s s e d   b e n e a t h   the   h e a t e r s .   The  a m o u n t   of  h e a t  

f rom  t h e   h e a t e r s   and  t h e   s p e e d   of  t h e   s m o o t h   s u r f a c e   p a s t  

t he   h e a t e r s   a r e   c o n t r o l l e d   s u c h   t h a t   the   s h e e t   m a t e r i a l  

p a s s e s   f rom  t h e   h e a t i n g   zone  when  m o s t   of  t h e   s h e e t   i s  

d r y   bu t   t he   p o r t i o n   of  t he   s h e e t   in  c o n t a c t   w i t h   t h e  

s m o o t h   s u r f a c e   is   s t i l l   s o m e w h a t   m o i s t   so  t h a t   i t   i s  

e a s i l y   r e m o v e d   f rom  the   s m o o t h   s u r f a c e   by  a  d o c t o r   b l a d e .  

EXAMPLE 

T o b a c c o   m a t e r i a l s ,   p y r o l y z e d   by  h e a t i n g   f o r   2 - 5  

h o u r s   a t   a b o u t   650°  C.  in  a  n i t r o g e n   a t m o s p h e r e ,   w e r e  

m i l l e d   in  an  a q u e o u s   medium  to  o b t a i n   p a r t i c l e   s i z e s   o f  

100  m i c r o n s   or   l e s s .   One  p a r t   by  w e i g h t   of  t h e   m i l l e d  

m a t e r i a l   was  c o m b i n e d   w i t h  t w o   p a r t s   by  w e i g h t   of  w a t e r  

and  t h e   r e s u l t i n g   m i x t u r e   was  a g i t a t e d   u s i n g   a  f o o d - t y p e  

m i x e r   m a n u f a c t u r e d   by  H o b a r t   C o r p o r a t i o n   of  T r o y ,   O h i o ,  

f o r   a  s u f f i c i e n t   p e r i o d   of  t i m e   to  r e d u c e   t h e   l a r g e r  

p i e c e s   to  a  s i z e   t h a t   c o u l d   be  fed  i n t o   the   i n l e t   of  a  

Model   504  M o r e h o u s e   M i l l   o b t a i n e d   f rom  M o r e h o u s e - C o w l e s ,  

I n c .   of  Los  A n g e l e s ,   C a l i f o r n i a .   G r i n d i n g   of  t he   w a t e r -  

s u s p e n d e d   m a t e r i a l   in  t h e   M o r e h o u s e   M i l l   r e s u l t e d   in  a n  

a q u e o u s   s l u r r y   of  f i n e l y   d i v i d e d   t o b a c c o   m a t e r i a l   h a v i n g  

a  maximum  p a r t i c l e   s i z e   of  l e s s   t h a n   100  m i c r o n s .  

T h i s   a q u e o u s   s l u r r y   of  f i n e l y   d i v i d e d   t o b a c c o  

m a t e r i a l   was  c o m b i n e d   w i t h   v a r o u s   p o l y s a c c h a r i d e   g u m s ,  
h u m e c t a n t   ( o p t i o n a l )   and  a d d i t i o n a l   w a t e r   ( i f   n e c e s s a r y ) .  

The  r e s u l t i n g   m i x t u r e   was  t h o r o u g h l y   b l e n d e d   u s i n g   a  

H o b a r t   HCM-450  c u t t e r / m i x e r   p r o v i d e d   w i t h   a  c u t / m i x  

a t t a c h m e n t   and  m i x i n g   b a f f l e   to   g i v e   a  u n i f o r m   t h i c k  

p a s t e   c o n s i s t e n c y .   A  c o n t i n u o u s   r i b b o n   of  t he   t h i c k  

p a s t e   was  d e p o s i t e d   on  t h e   s m o o t h   s u r f a c e   o f  a   m e t a l  

c y l i n d e r   h a v i n g   a  w i d t h   of  a p p r o x i m a t e l y   10  c e n t i m e t e r s  

and  a  d i a m e t e r   of  a b o u t   92  c e n t i m e t e r s .   The  r i b b o n   o f  

p a s t e   was  s p r e a d   ou t   i n t o   a  t h i n   s h e e t   l e s s   t h a n   a b o u t   1 



m i l l i m e t e r   t h i c k   by  a  f l e x i b l e   m e t a l   s t r i p   m a i n t a i n e d   a t  

a  f i x e d   d i s t a n c e   f rom  t he   s u r f a c e   of   t h e   m e t a l   c y l i n d e r .  

The  m e t a l   c y l i n d e r   was  p r o v i d e d   w i t h   means   f o r   r o t a t i n g  
i t   a t   a p p r o x i m a t e l y   22  r e v o l u t i o n s   p e r   h o u r .   S u r r o u n d i n g  
a b o u t   o n e - h a l f   of  t he   c i r c u m f e r e n c e   of  t he   c y l i n d e r   was  a  
m e t a l   h o u s i n g   and  a s s o c i a t e d   i n f r a r e d   g a s   h e a t e r   m a n u -  

f a c t u r e d   by  M a r s d e n   M a n u f a c t u r i n g   C o . ,   D e l r a n ,   New 

J e r s e y ,   w h i c h   d i r e c t e d   r a d i a n t   h e a t   and  h o t   g a s e o u s   f l u i d  

o n t o   t h e   t h i n   s h e e t   of  p a s t e .   The  g a s e o u s   f l u i d   moved  i n  

a  d i r e c t i o n   t h a t   was  g e n e r a l l y   c o u n t e r - c u r r e n t   to  t h e  

d i r e c t i o n   of  m o v e m e n t   of   t h e   c y l i n d e r   s u r f a c e   and  t h e  

maximum  t e m p e r a t u r e   of   t h e   g a s e o u s   f l u i d   was  a b o u t   6 9 0 °  

C.  At  a  p o i n t   f o l l o w i n g   e x i t   of   t h e   s h e e t   f rom  t he   m e t a l  

h o u s i n g   and  b e f o r e   t h e   p o i n t   a t   w h i c h   p a s t e   was  d e p o s i t e d  

o n t o   the   m e t a l   c y l i n d e r   was  a  d o c t o r   b l a d e   w h i c h   e a s i l y  

r e m o v e d   t h e   m o s t l y   d r i e d   s h e e t   of   m a t e r i a l   f rom  t h e   s u r -  

f a c e   of  t h e   c y l i n d e r .   The  m o i s t u r e   c o n t e n t   of  t h e   s h e e t  

was  a p p r o x i m a t e l y   20  to   30%  by  w e i g h t   and  t h e   t h i c k n e s s  

of   t h e   s h e e t   was  b e t w e e n   0 . 3   and  0 . 6   m i l l i m e t e r s   a t   t h e  

t i m e   i t   was  r e m o v e d   f rom  t h e   s m o o t h   m e t a l   s u r f a c e .   T h e  

s h e e t   was  t h e n   c u t   i n t o   p i e c e s   w h i c h   a p p r o x i m a t e d   t h e  

s i z e   of   t o b a c c o   s t r i p s   p r o d u c e d   by  c o n v e n t i o n a l   t o b a c c o  

s t e m m i n g   p r o c e d u r e s ,   t h e   s h e e t s   were   t h e n   s h r e d d e d   a n d  

t h e   r e s u l t i n g   s h r e d s   u t i l i z e d   in  t h e   m a n u f a c t u r e   of   c i g a -  

r e t t e s .  



1.  A  m e t h o d   of  f o r m i n g   a  s h e e t   m a t e r i a l   f rom  a  

s l u r r y   c o m p r i s i n g   t o b a c c o ,   gum  and  w a t e r   c o m p r i s i n g  

t h e   s t e p s   o f :  

(a)  f o r m i n g   s a i d   s l u r r y   i n t o   a  p a s t e   web  on  a 

s m o o t h   s u p p o r t   s u r f a c e ,  

(b)  d r y i n g   the   p a s t e   web  from  i t s   e x p o s e d  

s u r f a c e   to  p r o g r e s s i v e l y   d r y   t he   web  i n  

t he   d i r e c t i o n   f rom  the   e x p o s e d   s u r f a c e  

t o w a r d   t h e   s u p p o r t   s u r f a c e ,   a n d  

(c)  r e m o v i n g   the   web  from  the  s u p p o r t   s u r f a c e  

p r i o r   to   c o m p l e t e   d r y i n g   of   t h e   p o r t i o n   o f  

t he   web  in  c o n t a c t   w i t h   t he   s u p p o r t   s u r -  

f a c e .  

2.  The  m e t h o d   of  C l a i m   1  w h e r e i n   s a i d   d r y i n g   i s  

e f f e c t e d   by  r a d i a n t   h e a t .  

3.  The  m e t h o d   of  C l a i m   2  w h e r e i n   s a i d   r a d i a n t  

h e a t   i s   p r o d u c e d   by  a  g a s   b u r n e r .  

4.  The  m e t h o d   of  C l a i m   2  w h e r e i n   s a i d   r a d i a n t  

h e a t   is   p r o d u c e d   by  an  e l e c t r i c a l   r e s i s t a n c e   h e a t e r .  
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