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@  Process  for  expansion  of  tobacco. 

A  process  is  provided  for  expanding  tobacco  by  means 
of  overwetting  the  tobacco  to  a  moisture  content  of  at least 
20%,  preferably  from  20%  to  about  80%,  and  then  overdry- 
ing  the  tobacco  in  a  period  of  a  few  seconds  in  a  turbulent 
steam  atmosphere  to  a  moisture  content  of less  than  7%  to 
achieve  increased  filling  power.  The  overwetted  tobacco  is 
preferably  dried  to  a  moisture  content  of less  than  7%  within 
a  time  period  of less  than  5  seconds.  it  is  preferred  that  the 
tobacco  be  dried  to  a  moisture  content  of less  than  5%,  and 
even  more  preferred  that  it  be  dried  to  a  moisture  content 
of  less  than  3%.  The  turbulent  steam  drying  atmosphere 
preferably  comprises  at  least  about  60%  steam.  Typically, 
the  tobacco  is  bulked  for from  about  ¼  hour to  4  hours  after 
it is  overwetted  to  allow  the  moisture  to  be  distributed  within 
and  absorbed  by  the  tobacco  cellular  structure  of  substan- 
tial  portions  of  the  tobacco.  Subsequent  to  overdrying,  the 
tobacco  is  typically  remoisturized  to  a  processing  moisture 
content  of  about  12%. 



Background  of  the  I n v e n t i o n  

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  p r o c e s s   f o r  

i n c r e a s i n g   the  f i l l i n g   power  of  tobacco .   More  p a r t i c u l a r l y ,  

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  p rocess   for  e x p a n d i n g  

tobacco   which  i n c l u d e s   o v e r w e t t i n g   the  tobacco  wi th   w a t e r  

and  r a p i d l y   o v e r d r y i n g   the  o v e r w e t t e d   tobacco  in  a  t u r b u l e n t  

steam  a t m o s p h e r e .  

The  h e r e t o f o r e   known  expans ion   p r o c e s s e s   may  b e  

b r o a d l y   c h a r a c t e r i z e d   as  i n v o l v i n g   p e n e t r a t i o n   or  i m p r e g n a -  

t i o n   of  the  tobacco   with  a  blowing  or  p u f f i n g   agent ,   some-  

t imes  r e f e r r e d   to  h e r e i n a f t e r   as  an  " i m p r e g n a n t " ,   w h i c h  

when  removed  du r ing   a  s u b s e q u e n t   expans ion   s tep  g e n e r a t e s  

e l e v a t e d   p r e s s u r e   in  the  tobacco  and  t h e r e b y   causes   e x p a n -  

s ion  of  the  c e l l   volume.  The  impregnant   may  be  a  s o l i d ,  

a  l i q u i d ,   or  a  g a s .  

Among  the  impregnan t s   which  have  been  employed  

are  p r e s s u r i z e d   steam,  a i r ,   water ,   o rgan ic   s o l v e n t s ,  

ammonia,  carbon  d i o x i d e ,   combina t ions   of  ammonia  and  

carbon  d i o x i d e ,   and  compounds  capable   of  l i b e r a t i n g   a  g a s  

when  s u b j e c t e d   to  chemical   decompos i t i on ,   as  by  h e a t i n g .  

Where  gases  or  o the r   chemica l s   are  u t i l i z e d   to  cause  o r  

aid  in  e x p a n s i o n ,   p h y s i o - c h e m i c a l   changes  may  occur  i n  

the  t o b a c c o .  

Among  the  means  d i s c l o s e d   for  removing  t h e  

impregnan t   to  expand  the  c e l l   volume  are  a  sudden  r e d u c t i o n  

i n  p r e s s u r e ,   f r e e z e - d r y i n g ,   c o n v e c t i o n   h e a t i n g ,   r a d i a n t  

t r a n s f e r ,   and  the  a p p l i c a t i o n   of  a  microwave  f i e l d .  



However,  some  of  the  a f o r e m e n t i o n e d   p r o c e s s e s   p rov ide   o n l y  

a  low  l e v e l   of  e x p a n s i o n .  

P r o c e s s e s   employing  water   as  an  impregnan t   h a v e  

t ended   to  produce  a  more  s a t i s f a c t o r y   r e s u l t   with  t o b a c c o  

stems  than  with  tobacco   lamina  f i l l e r .   I t   may  be  t h a t   t h e  

g r e a t e r   p e r m e a b i l i t y   of  the  l e a f   s t r u c t u r e   p e r m i t s   t h e  

wate r   impregnant   to  escape   b e f o r e   s u b s t a n t i a l   e x p a n s i o n  

can  take   p l a c e .   Removal  of  the  water   impregnan t   h a s  

t y p i c a l l y   been  e f f e c t e d   by  such  t e c h n i q u e s   as  f r e e z e - d r y i n g  

or  exposure   to  a  microwave  f i e l d .   F r e e z e - d r y i n g   is  a  

c o m p a r a t i v e l y   slow  and  expens ive   approach  and  may  r e s u l t ,  

in  some  i n s t a n c e s ,   in  a  p roduc t   which  has  an  o b j e c t i o n a b l e  

amount  of  t a c k i n e s s   because   of  the  h y g r o s c o p i c i t y   of  a  

f i l m - l i k e   l a y e r   of  w a t e r - e x t r a c t e d   s o l i d s   which  forms  on  

the  s u r f a c e   of  the  t obacco .   The  use  of  a  microwave  f i e l d  

r e q u i r e s   e l a b o r a t e   and  expens ive   equipment   and  may  tend  t o  

be  more  e f f e c t i v e   with  tobacco  stems  than  with  t o b a c c o  

lamina  f i l l e r .  

Many  of  the  p r i o r   a r t   p r o c e s s e s   p o s s e s s   v a r i o u s  

d i s a d v a n t a g e s ,   most  of  which  can  be  g e n e r a l l y   c a t e g o r i z e d  

as  r e q u i r i n g   p r o l o n g e d   t r e a t m e n t ,   ba tch   p r o c e s s i n g   a n d  

high  energy  usage.   The  p roces s   of  the  p r e s e n t   i n v e n t i o n  

o f f e r s   advan tages   over  many  of  these   p r i o r   a r t   p r o c e s s e s  

and  does  not  r e q u i r e   f o r e i g n   agents   or  chemica l   a d d i t i v e s  

to  ach ieve   the  o b j e c t i v e   of  s i g n i f i c a n t l y   i n c r e a s e d   f i l l i n g  

power  by  expans ion   of  the  tobacco ,   which  may  be  cut  f i l l e r  

or  the   l i k e .  

D e f i n i t i o n s  

Oven  V o l a t i l e s   (OV) 

As  used  h e r e i n ,   oven  v o l a t i l e s   is  the   p e r c e n t  

weigh t   loss   of  tobacco   in  a  c i r c u l a t i n g   a i r   oven  in  t h r e e  



hours  at  100°C.  OV  is  used  h e r e i n   to  mean  the  " m o i s t u r e  

c o n t e n t "   of  the  t o b a c c o .  

F i l l i n g   Power 

As  used  h e r e i n ,   f i l l i n g   power  is  the  a b i l i t y   o f  

the  m a t e r i a l   to  p rov ide   a  firm  rod.  The  f i l l i n g   power  i s  

the  minimum  weight   of  tobacco  which  w i l l   produce  a  t o b a c c o  

rod  of  s p e c i f i e d   d imens ions   and  f i rmness   and  may  be  m e a s u r e d  

as  the  volume  occup ied   by  a  s p e c i f i e d   weight   of  f i l l e r   i n  

an  u p r i g h t   c y l i n d e r   when  a  s p e c i f i e d   p i s t o n   weight   i s  

a p p l i e d   to  i t s   top  s u r f a c e ,   as  se t   f o r t h   in  " F i l l i n g  

Volume  of  Cut  Tobacco  and  C i g a r e t t e   Hardness" ,   H.  Wakeham, 

et  a l . ,   Tobacco  Science  xx:  164-167,  1976.  S t a n d a r d  

e q u i l i b r i u m   c o n d i t i o n s   for  measurement   of  f i l l i n g   power  

are  u s u a l l y   60%  r e l a t i v e   humid i ty   (RH)  at  75°F  ( 2 3 . 9 ° C ) .  

Cy l inde r   Volume  (CV) 

As  used  h e r e i n ,   c y l i n d e r   volume  is  a  m e a s u r e m e n t  

of  f i l l i n g   power  and  is  de t e rmined   by  p l a c i n g   10.0  g rams  

of  f i l l e r   in  a  s t a n d a r d   metal   c y l i n d e r ,   3.358  cm.  i n  

d i a m e t e r ,   and  v i b r a t i n g   the  assembly  for  o n e - h a l f   m i n u t e  

to  se t t le   the  tobacco  column.  The  tobacco  is  then compressed under 

a  piston  weighing  1875  grams  and  having  a  diameter  of  3.335  an,  for  , 
five  minutes  and  the  volume  reading  is  then  taken.  The  s tandard 

deviation  of  the  cylinder  volume  measurement  is  about  1.5%. 

Summary  of  the  I n v e n t i o n  

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   a  p r o c e s s   f o r  

expand ing   tobacco   by  means  of  o v e r w e t t i n g   the  tobacco   to  a  

m o i s t u r e   c o n t e n t   of  at  l e a s t   20%  and  then  o v e r d r y i n g   t h e  

tobacco   in  a  p e r i o d   of  a  few  seconds  in  a  t u r b u l e n t   s t e a m  



a tmosphere   to  a  m o i s t u r e   c o n t e n t   below  the  m o i s t u r e   c o n t e n t  

n o r m a l l y   e n c o u n t e r e d   in  p r o c e s s i n g .   I t   has  been  d e t e r m i n e d  

t h a t   such  o v e r d r y i n g   must  occur  to  a  m o i s t u r e   c o n t e n t   o f  

l e s s   than  7%  to  ach ieve   i n c r e a s e d   f i l l i n g   p o w e r .  

D e s c r i p t i o n   of  P r e f e r r e d   Embodiments  

Accord ing   to  the  p r o c e s s   of  the  p r e s e n t   i n v e n t i o n ,  

tobacco   lamina  or  cut  tobacco  f i l l e r   is  m o i s t u r i z e d   to  a  

m o i s t u r e   c o n t e n t   of  at  l e a s t   20%  which  is  above  the  m o i s t u r e  

l e v e l   of  u n p r o c e s s e d   tobacco  and  a p p r e c i a b l y   above  the  no rma l  

12%  p r o c e s s i n g   mo i s tu r e   l e v e l   of  t obacco .   I t   has  b e e n  

found  t h a t   when  tobacco   having  a  m o i s t u r e   c o n t e n t   a b o v e  

20%  is  t r e a t e d   a c c o r d i n g   to  the  p roces s   of  the  p r e s e n t  

i n v e n t i o n ,   s i g n i f i c a n t   i n c r e a s e s   in  f i l l i n g   power  a r e  

a c h i e v e d .   At  a  m o i s t u r e   c o n t e n t   of  20%,  expans ion   may 

a l so   be  a t t a i n e d   by  r a p i d l y   o v e r d r y i n g   the  tobacco   a c c o r d i n g  

to  the  p r o c e s s   of  the  p r e s e n t   i n v e n t i o n ,   but   the  c h e m i c a l  

and  p h y s i c a l   p r o p e r t i e s   of  the  tobacco  w i l l   have  a  g r e a t e r  

i n f l u e n c e   on  the  e f f e c t i v e n e s s   of  t h e  p r o c e s s .  

P r e f e r a b l y ,   the  mo i s tu r e   c o n t e n t   of  the  t o b a c c o  

is  from  20%  to  about   80%,  and  more  p r e f e r a b l y   from  a b o u t  

30%  to  about   80%,  a l t hough   mo i s tu r e   c o n t e n t s   w i t h i n   t h e  

range  of  20%  to  about   40%  are  e f f e c t i v e l y   e m p l o y e d .  

M o i s t u r e   c o n t e n t s   of  about  60%  to  about   80%  may  be  e f f e c -  

t i v e l y   employed,   but   p e n e t r a t i o n   or  b u l k i n g   time  w i l l  

p r o b a b l y   i n c r e a s e   and  dry ing   the  tobacco  w i t h i n   the  d e s i r e d  

t imes   and  to  the  d e s i r e d   p o s t - t r e a t m e n t   m o i s t u r e   l e v e l s  

w i l l   be  more  expens ive   and  time  c o n s u m i n g .  

I t   is  d e s i r e d   t h a t   the  m o i s t u r e   be  a l lowed   t o  

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

d i s p e r s e d   t h r o u g h o u t   the  c e l l u l a r   s t r u c t u r e   of  the  t o b a c c o  



being   p r o c e s s e d ,   a l though   homogeneous  d i s p e r s i o n   is  n o t  

r e q u i r e d .   The  bu lk ing   p e n e t r a t i o n   t ime  for  s a t i s f a c t o r y  

p e n e t r a t i o n   w i l l   depend  upon  ba tch   s i z e   and  upon  the  means 

of  a d d i t i o n   of  the  water  and  the  d e s i r e d   e c o n o m i c s .  

Employing  a  r o t a r y   c y l i n d e r   and  a  f ine   mis t   spray  or  o t h e r  

c o n v e n t i o n a l   mixing  system  known  in  the  a r t   for  i n c o r p o r a t i n g  

a d d i t i v e s ,   a  p e n e t r a t i o n   time  of  4  hours  or  somewhat  l e s s  

w i l l   be  s u f f i c i e n t ,   as  is  f u r t h e r   i l l u s t r a t e d   in  Example  5 .  

The  p r imary   c r i t e r i o n   is  t h a t   the  time  of  p e n e t r a t i o n   b e  

s u f f i c i e n t   to  allow  the  mo i s tu r e   to  be  d i s t r i b u t e d   w i t h i n  

and  absorbed   by  the  tobacco  c e l l u l a r   s t r u c t u r e   of  s u b s t a n t i a l  

p o r t i o n s   of  the  tobacco .   T y p i c a l l y ,   the  o v e r w e t t e d   t o b a c c o  

is  bulked  from  about  1/4  hour  to  about   4  h o u r s .  

As  p r e v i o u s l y   s t a t e d ,   a f t e r   p e n e t r a t i o n   of  t h e  

m o i s t u r e   t h r o u g h o u t   the  tobacco  s t r u c t u r e ,   the  tobacco  i s  

o v e r d r i e d   in  a  p e r i o d   of  a  few  seconds  in  a  t u r b u l e n t  

steam  a tmosphere .   The  term  " o v e r d r y i n g "   in  the  c o n t e x t   o f  

the  p r e s e n t   i n v e n t i o n   means  d ry ing   the  o v e r w e t t e d   t o b a c c o  

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

e n c o u n t e r e d   and  u t i l i z e d   in  the  p r o c e s s i n g   of  t o b a c c o .  

The  normal  or  c o n v e n t i o n a l   mo i s tu re   c o n t e n t   of  tobacco  t o  

be  p r o c e s s e d ,   p a r t i c u l a r l y   t h a t   of  commonly  used  t o b a c c o  

f i l l e r ,   is  u s u a l l y   a p p r o x i m a t e l y   about   12%  to  about  21%. 

Rapid  drying  of  the  t obacco ,   p r e f e r a b l y   w i t h i n  

l e s s   than  5  seconds ,   in  a  t u r b u l e n t   steam  a tmosphere   to  a  

m o i s t u r e   c o n t e n t   of  l e s s   than  7%  expands  the  tobacco   a s  

the  m o i s t u r e   r a p i d l y   escapes   the  tobacco   c e l l u l a r   s t r u c t u r e .  

The  c e l l u l a r   s t r u c t u r e   of  the  tobacco   f i b e r s   t h e r e u p o n  

s t i f f e n   to  r e t a i n   the  expanded  n a t u r e   of  the  tobacco   d u r i n g  

r e m o i s t u r i z a t i o n   to  normal  p r o c e s s i n g   m o i s t u r e   c o n t e n t s .  



P r e f e r a b l y ,   the  tobacco  is  d r i ed   to  a  m o i s t u r e   c o n t e n t   o f  

l e s s   than  5%  and  more  p r e f e r a b l y   to  a  m o i s t u r e   c o n t e n t   o f  

l e s s   than   3%,  with  d ry ing   to  a  mo i s tu r e   c o n t e n t   of  2%  t o  

3%  be ing   p a r t i c u l a r l y   p r e f e r r e d .   Steam  dry ing   v e r s u s   a i r  

d ry ing   p roduces   s u b s t a n t i a l   gains  in  f i l l i n g   power  as  w i l l  

be  no ted   from  Example  2 .  

To  ach ieve   and  r e t a i n   the  d e s i r e d   expans ion ,   i t  

has  been  found  t h a t   the  more  r ap id   the  d ry ing ,   the  more  

e f f e c t i v e   the  p r o c e s s .   In  e f f e c t ,   an  a lmost   i m m e d i a t e  

e v a p o r a t i o n   of  the  m o i s t u r e   is  sought .   Drying  t imes   o f  

5  seconds   or  l e s s   are  d e s i r e d   to  ach ieve   a  2%  to  5%  m o i s t u r e  

c o n t e n t ,   i f   not  even  a  lower  mo i s tu r e   c o n t e n t .   The  more  

r a p i d   the  d ry ing   s t ep ,   the  more  r a p i d   the  e v o l u t i o n   of  the  C 

m o i s t u r e   and  the  more  e f f e c t i v e   the  e x p a n s i o n .   R e s i d e n c e  

t imes   l o n g e r   than  5  seconds  do  not  appear   to  produce   t h e  

d e s i r e d   e x p a n s i o n   l e v e l s .   I 

To  r a p i d l y   overdry   the  tobacco ,   a  high  t u r b u l e n c e  

d r y i n g   u n i t   such  as  a  P r o c t o r   &  Schwartz   d i s p e r s i o n   d r y e r ,  

or  a  J e t s t r eam®  dryer   or  o the r   e q u i v a l e n t   d ry ing   t o w e r ,  

c a p a b l e   of  p r o d u c i n g   a  t u r b u l e n t   a tmosphere   high  in  s t e a m  

c o n t e n t ,   may  be  u t i l i z e d .   The  p r o p o r t i o n   of  steam  in  t h e  

t u r b u l e n t   steam  dry ing   a tmosphere   is  d e s i r a b l y   at  l e a s t  

about   60%,  and  p r e f e r a b l y   at  l e a s t   about  80%  a l t h o u g h  

steam  c o n t e n t s   of  about  60%  to  about  70%  can  be  e f f e c t i v e l y  

e m p l o y e d .  

With  r e g a r d   to  the  t r e a t m e n t   t e m p e r a t u r e ,   t h a t  

i s ,   the   t e m p e r a t u r e   of  the  t u r b u l e n t  s t e a m   a tmosphere   i n  

the  d r y i n g   u n i t ,   at  t e m p e r a t u r e s   of  at  l e a s t   about   232°C 

and  employing  p r o p e r l y   des igned   and  r e a s o n a b l y   e f f i c i e n t  

equ ipmen t   which  al lows  r ap id   drying  of  the  m o i s t u r i z e d  



tobacco  in  a  p e r i o d   of  seconds ,   the  m o i s t u r e   c o n t e n t   o f  

the  o v e r w e t t e d   tobacco   may  be  reduced  to  l e s s   than  a b o u t  

5%  to  produce  e c o n o m i c a l l y   s i g n i f i c a n t   i n c r e a s e s   in  f i l l i n g  

power.  Rapid  d ry ing   in  a  t u r b u l e n t   steam  a tmosphere   at  a  

t r e a t m e n t   t e m p e r a t u r e   of  at  l e a s t   about  316°C,  and  p r e f e r a b l y  

from  about   316°C  to  about   330°C  p r o v i d e s   s u b s t a n t i a l  

i n c r e a s e s   in  f i l l i n g   power.  As  w i l l   be  seen  in  Example  3 ,  

t r e a t m e n t   t e m p e r a t u r e s   of  about  121°C  p rov ide   l i t t l e  

u s e f u l   i n c r e a s e   in  f i l l i n g   power;  t e m p e r a t u r e s   from  a b o u t  

149°C  to  about  204°C  p rov ide   p e r c e p t i b l e   ga ins   in  f i l l i n g  

power;  t e m p e r a t u r e s   from  about  232°C  to  about   288°C  p r o v i d e  

moderate   i n c r e a s e s   in  f i l l i n g   power,  and  t e m p e r a t u r e   o f  

from  about  288°C  to  about   316°C  p rov ide   s i g n i f i c a n t   i n c r e a s e s  

in  f i l l i n g   power.  F u r t h e r ,   in  accordance   with  the  p r a c t i c e  

of  the  p r e s e n t   i n v e n t i o n ,   t u r b u l e n t   steam  a t m o s p h e r e s  

having  t e m p e r a t u r e s   as  high  as  500°C.  may  be  s u c c e s s f u l l y  

u t i l i z e d .  

Subsequen t   to  o v e r d r y i n g ,   the  tobacco   is  p r e f e r -  

ably  r e m o i s t u r i z e d   under  mild  c o n d i t i o n s ,   by  means  a n d  

p r o c e s s e s   well   known  in  the  i n d u s t r y   for  r e o r d e r i n g   t o b a c c o ,  

such  as  c y l i n d e r   r e o r d e r i n g ,   to  achieve   a  p r o c e s s i n g  

m o i s t u r e   c o n t e n t   of  about   12%.  The  r e o r d e r i n g   should   b e  

at  a  moderate   r a t e   to  p r e v e n t   loss   of  expanded  f i b e r  

r i g i d i t y .  

The  f o l l o w i n g   examples  p r e s e n t   i l l u s t r a t i v e   b u t  

n o n - l i m i t i r g   embodiments  of  the  p r e s e n t   i n v e n t i o n .   Com- 

p a r a t i v e   examples  are  a lso   p r e s e n t e d .  

E x a m p l e  

Five  pounds  of  b r i g h t   cut  f i l l e r   were  p l a c e d   i n  

a  small   r o t a r y   c y l i n d e r   and  sprayed  with  a  f ine   water   m i s t  

u n t i l   the  m o i s t u r e   c o n t e n t   was  r a i s e d   to  30%  water   b y  



w e i g h t .   The  f i l l e r   was  a l lowed  to  bulk  for   4  hours  and  

was  then  d r i ed   in  a  steam  a tmosphere   in  a  high  t u r b u l e n c e  

d ry ing   tower  at  316°C  for  4  seconds .   The  r a p i d l y   d r i e d  

f i l l e r   was  a l lowed  to  e q u i l i b r a t e   for  18  hours  at  21°C  a n d  

60%  RH  a f t e r   which  OV  and  CV  measurements   were  t aken   a n d  

compared  to  an  u n t r e a t e d   c o n t r o l .   The  r e s u l t s   are  summa- 

r i z e d   below  in  Table  1 .  

Example  2 

Two  5-pound  samples  of  b r i g h t   cut   f i l l e r   w e r e  

p r o c e s s e d   as  in  Example  1  excep t   t h a t   Sample  2 was  d r i e d  

in  a  tower  at  316°C.  in  the  absence  of  s team.  The  r e s u l t s  

are  summarized  below  in  Table  2 .  



I t   can  be  seen  when  comparing  a  sample  d r i e d   i n  

a  t u r b u l e n t   steam  a tmosphere   with  a  sample  d r i ed   in  an  a i r  

a tmosphere   t h a t   s i g n i f i c a n t   ga ins   in  f i l l i n g   power  a r e  

ach ieved   employing  a  t u r b u l e n t   steam  a t m o s p h e r e .  

E x a m p l e  

50  pounds  of  b r i g h t   f i l l e r   were  m o i s t u r i z e d   a n d  

bu lked   as  in  Example  1.  Samples  of  the  o v e r w e t t e d   f i l l e r  

were  p r o c e s s e d   in  a  steam  a tmosphere   in  a  high  t u r b u l e n c e  

d ry ing   tower  at  121°C,  149°C,  177°C,  204°C,  232°C,  260°C,  

288°C,  316°C  and  330°C  in  a  time  p e r i o d   of  4  seconds  o r  

l e s s .   The  r e s u l t s   are  summarized  in  Table  3  below  a n d  

i l l u s t r a t e   the  s i g n i f i c a n t   ga ins   in  f i l l i n g   power  w h i c h  

are  ach ieved   by  o v e r d r y i n g   the  o v e r w e t t e d   tobacco  a t  

e l e v a t e d   t e m p e r a t u r e s   in  a  t u r b u l e n t   steam  a t m o s p h e r e .  





E x a m p l e  4  

Seven  5-pound  samples  of  b r i g h t   f i l l e r   were  

o v e r w e t t e d   and  bulked  to  mo i s tu r e   c o n t e n t s   of  15%,  20%, 

25%,  30%,  40%,  60%  and  80%  r e s p e c t i v e l y .   Each  sample  was 

then  p r o c e s s e d   in  a  tower  d ryer   c o n t a i n i n g   a  t u r b u l e n t  

steam  a tmosphere   and  at  the  t r e a t m e n t   t e m p e r a t u r e   i n d i c a t e d  

in  Table  4  below  to  l e s s   than  about  1.5%  OV  in  the  i n d i c a t e d  

t r e a t m e n t   time  or  l e s s .   The  mo i s tu r e   l e v e l s   of  60%  and  

80%  r e q u i r e d   two  passes   th rough   the  tower  to  ach ieve   t h e  

d e s i r e d   o v e r d r y i n g   to  a  mo i s tu r e   l e v e l   of  1.5%  OV.  The 

r e s u l t s   of  these   runs  are  summarized  below  in  Table  4  and  

i n d i c a t e   t h a t   the  d e s i r e d   i n c r e a s e s   in  f i l l i n g   power  a r e  

ach ieved   with  tobacco  o v e r w e t t e d   to  m o i s t u r e   c o n t e n t s   i n  

excess   of  20%. 





Example  5 

F i f t y   pounds  of  b r i g h t   f i l l e r   were  m o i s t u r i z e d  

and  e q u i l i b r a t e d   as  in  Example  1.  The  f i l l e r   was  a l l o w e d  

to  bulk ,   and  p o r t i o n s   were  removed  a f t e r   1/4,  1/2,  1,  2 ,  

3,  4  and  24  hours  of  b u l k i n g .   The  7  sample  p o r t i o n s   w e r e  

r a p i d l y   d r i ed   in  a  tower  c o n t a i n i n g   a  t u r b u l e n t   s t e a m  

a tmosphere   at  316°C.  The  r e s u l t s   are  summarized  in  Table  5 

b e l o w .  

The  r e s u l t s   i n d i c a t e   t h a t   b u l k i n g   from  4  t o  

24  hours  has  no  s i g n i f i c a n t   e f f e c t   upon  the  f i l l i n g   power  , 

i n c r e a s e   as  compared  with  b u l k i n g   from  1/4  hour  to  4  h o u r s  

and  t h a t   b u l k i n g   is  not  a  c r i t i c a l   c o n s i d e r a t i o n .  



Example  6 

F i f t y   pounds  of  b r i g h t   f i l l e r   were  p r o c e s s e d   a s  

in  Example  1.  The  p r o c e s s e d   f i l l e r ,   a f t e r   r e o r d e r i n g ,   h a d  

a  f i l l i n g   power  of  56  cc / lOg ,   c o r r e c t e d   to  12%  m o i s t u r e .  

C i g a r e t t e s   were  made  in  which 15%  of  the  c o n v e n t i o n a l  

f i l l e r   was  r e p l a c e d   by  the  p r o c e s s e d   f i l l e r   and  the  s u b j e c -  

t i v e   q u a l i t i e s   of  t hese   c i g a r e t t e s   were  compared  w i t h  

t hose   of  s t a n d a r d   p r o d u c t i o n   c i g a r e t t e s .   There  were  no 

major  s u b j e c t i v e   d i f f e r e n c e s   and  the  c i g a r e t t e s   c o n t a i n i n g  

the  15%  expanded  tobacco  were  found  to  be  e q u a l l y   s a t i s f y i n g  

and  to  have  f u l l   f l a v o r .  

I t   w i l l   be  u n d e r s t o o d   t h a t   the  p a r t i c u l a r   e m b o d i -  

ments  of  the  i n v e n t i o n   d e s c r i b e d   above  in  Examples  1  t h r o u g h  

6  are  only  i l l u s t r a t i v e   of  the  p r i n c i p l e s   of  the  i n v e n t i o n ,  

and  t h a t   v a r i o u s   m o d i f i c a t i o n s   can  be  made  by  those  s k i l l e d  

in  the  a r t   w i t h o u t   d e p a r t i n g   from  the  scope  and  s p i r i t   o f  

the   i n v e n t i o n .  



1.  A  p r o c e s s   for  the  expans ion   of  t o b a c c o  

c o m p r i s i n g :  

m o i s t u r i z i n g   the  tobacco   with  water   to  a  

m o i s t u r e   c o n t e n t   of  at  l e a s t   20%;  and  

r a p i d l y   d ry ing   the  m o i s t u r i z e d   tobacco   in  a  

p e r i o d   of  seconds  at  a  t e m p e r a t u r e   of  at  l e a s t   about  149°C 

in  a  t u r b u l e n t   steam  a tmosphere   to  a  m o i s t u r e   c o n t e n t   o f  

l e s s   than  7%. 

2.  The  p r o c e s s   of  c la im  1  where in   the  t o b a c c o  

is  m o i s t u r i z e d   to  a  m o i s t u r e   c o n t e n t   of  from  about  30%  t o  

about   80%. 

3.  The  p r o c e s s   of  c la im  1  where in   the  t e m p e r a t u r e  

is  at  l e a s t   about   232°C  and  the  tobacco  is  d r i ed   w i t h i n  

5  s e c o n d s .  

4.  The  p r o c e s s   of  c la im  3  where in   the  t o b a c c o  

is  m o i s t u r i z e d   to  a  mo i s tu r e   c o n t e n t   of  from  20%  to  a b o u t  

40%,  the  t e m p e r a t u r e   is  from  about   216°C  to  about   370°C 

and  the  t u r b u l e n t   steam  a tmosphere   compr ises   at  l e a s t  

about   60%  s t e a m .  

5.  The  p r o c e s s   of  c la im  1,  2  or  3  where in   the  , 

t e m p e r a t u r e   is  from  about  232°C  to  about  288°C.  

6.  The  p r o c e s s   of  c la im  1,  2  or  3  where in   t h e  

t e m p e r a t u r e   is  from  about   288°C  to  about  316°C.  

7.  The  p r o c e s s  o f   c la im  1,  2,  3  or  4  w h e r e i n  

the  t e m p e r a t u r e   is  from  about  316°C  to  about  330°C.  

8.  The  p r o c e s s   of  c la im  4,  5,  6  or  7  w h e r e i n  

the  tobacco   is  d r i e d   to  a  m o i s t u r e   c o n t e n t   of  l e s s   than  5%. 

9.  The  p r o c e s s   of  c la im  6  or  7  where in   t h e  

tobacco   is  d r i e d   to  a  m o i s t u r e   c o n t e n t   of  l e s s   than  3%. 



10.  The  p r o c e s s   of  claim  1,  2,  3,  5,  6,  7,  8  o r  

9  where in   the  t u r b u l e n t   steam  a tmosphere   compr i ses   a t  

l e a s t   about   60%  s t e a m .  



1.  A  p r o c e s s   for  the  expans ion   of  tobacco  lamina  or  cut  t o b a c c o  

f i l l e r   c o m p r i s i n g :  

m o i s t u r i z i n g   the  tobacco  with  water  to  a  mo i s tu r e   c o n t e n t  

of  at  l e a s t   30%;  and  

r a p i d l y   d ry ing   the  m o i s t u r i z e d   tobacco  in  a  p e r i o d   of  s e c o n d s  

at  a  t e m p e r a t u r e   of  at  l e a s t   about   232°C  in  a  t u r b u l e n t   s t e a m  

a tmosphere   to  a  m o i s t u r e   c o n t e n t   of  l ess   than  5%. 

2.  A  p r o c e s s   a c c o r d i n g   to  claim  1  c h a r a c t e r i s e d   in  t h a t   t h e  

tobacco  is  m o i s t u r i z e d   to  a  mo i s tu r e   c o n t e n t   of  from  about   30% 

to  about  80%. 

3.  A  p r o c e s s   a c c o r d i n g   to  claim  1  or  2  c h a r a c t e r i s e d   in  t h a t   t h e  

tobacco  is  d r i e d   w i t h i n   5  s e c o n d s .  

4.  A  p r o c e s s   a c c o r d i n g   to  c la im  3  c h a r a c t e r i s e d   in  t h a t   t h e  

tobacco  is  m o i s t u r i z e d   to  a  m o i s t u r e   c o n t e n t   of  from  30%  to  a b o u t  

40%,  the  t e m p e r a t u r e   is  from  about   232°C  to  about   370°C  and  t h e  

t u r b u l e n t   steam  a tmosphere   compr ises   at  l e a s t   about  60%  s t e a m .  

5.  A  p r o c e s s   a c c o r d i n g   to  claim  1,  2  or  3  c h a r a c t e r i s e d   in  t h a t  

the  t e m p e r a t e   is  from  about   232°C  to  about  288°C.  

6.  A  p r o c e s s   a c c o r d i n g   to  claim  1,  2  or  3  c h a r a c t e r i s e d   in  t h a t  

the  t e m p e r a t u r e   is  from  about   288°C  to  about  316°C.  

7.  A  p r o c e s s   a c c o r d i n g   to  claim  1,  2,  3  or  4  c h a r a c t e r i s e d   i n  

t h a t   the  t e m p e r a t u r e   is  from  about  316°C  to  about  330°C.  

8.  A  p r o c e s s   a c c o r d i n g   to  claim  6  or  7  c h a r a c t e r i s e d   in  t h a t   t h e  

tobacco  is  d r i ed   to  a  m o i s t u r e   c o n t e n t   of  l e s s   than  3%. 

9.  A  p r o c e s s   a c c o r d i n g   to  claim  1,  2,  3,  5,  6,  7,  or  8 

c h a r a c t e r i s e d   in  t h a t   the  t u r b u l e n t   steam  a tmosphere   compr ises   a t  

l e a s t   about   60%  s t e a m .  
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