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CIGARETTE. 

  A  cigarette  in  which  the  amount  of  tar  produced  during 
smoking  is  reduced.  A  cigarette  (10)  has  a  fire  retardant 
existing  within  a  tobacco  enclosing  material  (14)  or  in  the 
outer  surface  of  the  material  (14)  and  a  fire  promoter  exist- 
ing  within  cut  tobacco  (12)  or  in  the  inner  surface  of  the 
tobacco  enclosing  material  (14). 



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  c i g a r e t t e s .   M o r e  

p a r t i c u l a r l y ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to  c i g a r e t t e s  

w h i c h   h a v e   l o w e r   t a r   c o n t e n t s   in  t he   ma in   and  sub  s m o k e  

f l o w s   w i t h o u t   c h a n g i n g   t he   n u m b e r   of  p u f f s   p e r   c i g a r e t t e  

and  t h e   a i r   p e r m e a t i o n   a m o u n t .  

B a c k g r o u n d   A r t  

T e c h n i q u e s   f o r   r e d u c i n g   t h e   sub   smoke  f l o w   i n  

c i g a r e t t e   s m o k i n g   a r e   known  as  p e r   U . S . A .   P a t e n t  

No.  4 , 2 3 1 , 3 7 7   and  J a p a n e s e   P a t e n t   D i s c l o s u r e   ( K o k a i )  

No.  5 7 - 1 6 3 , 4 7 9 .   A  t e c h n i q u e   f o r   r e d u c i n g   t h e   main   a n d  

sub   smoke  f l o w s   in  c i g a r e t t e   s m o k i n g   is  known  as  p e r  

J a p a n e s e   P a t e n t   D i s c l o s u r e   ( K o k a i )   No.  4 8 - 6 1 , 6 9 9 .  

In  U . S . A .   P a t e n t   No.  4 , 2 3 1 , 3 7 7 ,   a  m a g n e s i u m  

c o m p o u n d   s u c h   as  m a g n e s i a   or  m a g n e s i u m   h y d r o x i d e   i s  

a d d e d   to  c i g a r e t t e s   to  r e d u c e   t he   sub  smoke  f l o w .   T h i s  

p a t e n t   does   no t   p r o v i d e   any  d e s c r i p t i o n   of  t h e   m a i n  

smoke  f l o w .  

In  J a p a n e s e   P a t e n t   D i s c l o s u r e   ( K o k a i )  

No.  5 7 - 1 6 3 , 4 7 9 ,   t h e   sub  smoke  f l o w   is  r e d u c e d   u s i n g   a  

r o l l i n g   m a t e r i a l   h a v i n g   a  s m a l l   a m o u n t   of  a i r   p e r m e a t i o n  

( a b o u t   0 .5   to  8  c o l l e s t e r s ) .   H o w e v e r ,   t h i s   t e c h n i q u e  

has   i t s   d i s a d v a n t a g e s   of  i n c r e a s e   in  t he   m a i n   smoke  f l o w  

and  t h e   number   of  p u f f s .  

In  J a p a n e s e   P a t e n t   D i s c l o s u r e   ( K o k a i )  



No.  4 8 - 6 1 , 6 9 9 ,   a c t i v a t e d   c a r b o n   h a v i n g   a  p a r t i c l e   s i z e  

of  G.177  mm  or  l e s s   and  c o n t a i n i n g   p a r t i c l e s   h a v i n g   a  

s i z e   of  0 . 4 4   mm  or  l e s s   in  an  a m o u n t   of  25  to  50%  i s  

a d d e d   in  t h e   a m o u n t   of  up  to  a b o u t   70%  to  p r o v i d e   a n  

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

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

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

and  sub  smoke  f l o w s .   H o w e v e r ,   a c c o r d i n g   to  t h i s   m e t h o d ,  

t h e   t h i c k n e s s   of  t h e   r o l l i n g   m a t e r i a l   is   i n c r e a s e d   a n d  

i n t e r f e r e s   w i t h   t h e   r o l l i n g   o p e r a t i o n   of  a  c o n v e n t i o n a l  

r o l l i n g   m a c h i n e .   T h i s   l e a d s   to   a  need   f o r   an  i m p r o v e d  

r o l l i n g   m a c h i n e   or  t h e   d e v e l o p m e n t   of  a  new  t y p e   o f  

r o l l i n g   m a c h i n e .   Even   i f   r o l l i n g   w i t h   a  c o n v e n t i o n a l  

r o l l i n g   m a c h i n e   can   be  p e r f o r m e d ,   a c t i v a t e d   c a r b o n  

may  be  s e p a r a t e d   or   p e e l e d   o f f   d u r i n g   r o l l i n g ,   t h u s  

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

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

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 h e   p r e s e n t  i n v e n t i o n   to  p r o v i d e  

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

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

of  p u f f s   and  t h e   a i r   p e r m e a t i o n   a m o u n t .  

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

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

when  b e i n g   smoked   w i t h o u t   r e q u i r i n g   a  s i g n i f i c a n t   c h a n g e  

in  m a n u f a c t u r i n g   p r o c e d u r e s   or   w i t h o u t   a d v e r s e l y  

a f f e c t i n g   m a n u f a c t u r i n g   c o n d i t i o n s .  



In  o r d e r   to  a c h i e v e   t h e s e   o b j e c t s ,   t h e r e   is  p r o -  

v i d e d   a  c i g a r e t t e   h a v i n g   t o b a c c o   and  r o l l i n g   m a t e r i a l  

w r a p p i n g   i t ,   w h e r e i n  a   f i r e - r e t a r d i n g   a g e n t   is  c o n t a i n e d  

in  t h e   r o l l i n g   m a t e r i a l   or  on  an  o u t e r   s u r f a c e   of  t h e  

r o l l i n g   m a t e r i a l ,   and  a  c o m b u s t i o n   p r o m o t e r   is  c o n t a i n e d  

in  t h e   t o b a c c o   or  o n  a n   i n n e r   s u r f a c e   of  t he   r o l l i n g  

m a t e r i a l .  

The  c i g a r e t t e   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  

has   s u b s t a n t i a l l y   t he   same  n u m b e r   of  p u f f s   and  a i r  

p e r m e a t i o n   as  c o n v e n t i o n a l   c i g a r e t t e s   and  can  be  m a n u -  

f a c t u r e d   by  s u b s t a n t i a l l y   t h e   same  m e t h o d   as  t h a t   o f  

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

when  b e i n g   smoked   t h a n   c o n v e n t i o n a l   c i g a r e t t e s .  

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 g .   1  i s   a  p e r s p e c t i v e   v i e w   of  a  c i g a r e t t e  

a c c o r d i n g   to  an  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ;   a n d  

F i g s .   2  to  4  a r e   e n l a r g e d   s e c t i o n a l   v i e w s   a l o n g   t h e  

l i n e   a  -   a'  in  F i g .   1  f o r   i l l u s t r a t i n g   v a r i o u s   e m b o d i -  

m e n t s   of  t he   p r e s e n t   i n v e n t i o n .  

B e s t   Mode  f o r   C a r r y i n g   Out  t h e   I n v e n t i o n  

As  shown  in  F i g .   1,  t h e   c i g a r e t t e   10  a c c o r d i n g  

to   t h e   p r e s e n t   i n v e n t i o n   has  t he   same  o u t e r   a p p e a r a n c e  

as  t h a t   of  a  c o n v e n t i o n a l   c i g a r e t t e .   T h a t   i s ,   t h e  

c i g a r e t t e   10  has   s h r e d d e d   t o b a c c o   12  and  a  r o l l i n g  

m a t e r i a l   14  w r a p p i n g   i t .   The  r o l l i n g   m a t e r i a l   i s  

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

t o b a c c o   and  u s u a l l y   c o n s i s t s   of  p a p e r .   A  t o b a c c o  



l e a f   of  a  c i g a r   i s   a l s o   a  r o l l i n g  m a t e r i a l .   A   f i l t e r  

p l u g   16  is   g e n e r a l l y   a r r a n g e d   a t   one  e n d  o f   a  c i g a r e t t e .  

In  t h e   c i g a r e t t e   of  t h e   p r e s e n t   i n v e n t i o n ,   a  f i r e -  

r e t a r d i n g   a g e n t   is  p r e s e n t   in  t he   r o l l i n g   m a t e r i a l  

14  or   on  i t s   o u t e r   s u r f a c e ,   and  a  c o m b u s t i o n   p r o m o t e r   i s  

p r e s e n t   in  t h e   t o b a c c o   12  or   on  t h e   i n n e r   s u r f a c e   of  t h e  

r o l l i n g   m a t e r i a l   1 4 .  

E x a m p l e s   of  t h e   f i r e - r e t a r d i n g   a g e n t   may  i n c l u d e  

c a r b o h y d r a t e s ;   i n o r g a n i c   s u b s t a n c e s   s u c h   as  a n t i m o n y -  

c o n t a i n i n g   c o m p o u n d s ,   ammonium  p h o s p h a t e   and  a m m o n i u m  

s u l f a m a t e ;   p h o s p h o r u s - c o n t a i n i n g   c o m p o u n d s   s u c h   as  l o w e r  

a l k y l   p h o s p h a t e   and  h y d r o x y m e t h y l   p h o s p h o n i u m ;   b r o m i n e -  

or   c h l o r i n e - c o n t a i n i n g   c o m p o u n d s ;   and  m i x t u r e s   t h e r e o f .  

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

p r e f e r a b l e .   P a r t i c u l a r l y   p r e f e r a b l e   e x a m p l e s   o f  

c a r b o h y d r a t e s   a r e   c e l l u l o s e   d e r i v a t i v e s   s u c h   a s  

c a r b o x y   m e t h y l   c e l l u l o s e ;   gums  s u c h   as  gum  a r a b i c ;  

p e c t i n e s ;   or   s t a r c h e s .  

The  f i r e - r e t a r d i n g   a g e n t   is  c o n t a i n e d   in  t h e  

r o l l i n g   m a t e r i a l   or   is   a p p l i e d   on  t h e   o u t e r   s u r f a c e   o f  

t h e   r o l l i n g   m a t e r i a l .   The  f i r e - r e t a r d i n g   a g e n t   can  b e  

a d d e d   t o  t h e   r o l l i n g   m a t e r i a l ,   in  t h e   m a n u f a c t u r e   o f  

r o l l i n g   p a p e r ,   by  a d d i n g   i t   to   l i q u i d   p u l p   i m m e d i a t e l y  

b e f o r e   f o r m i n g   i n t o   p a p e r .   The  f i r e - r e t a r d i n g   a g e n t   c a n  

be  a p p l i e d   on  t h e   s u r f a c e   of  t h e   r o l l i n g   m a t e r i a l   b y  

d i s s o l v i n g   i t   in  a  s u i t a b l e   s o l v e n t   s u c h   as  w a t e r   a n d  

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



r e s u l t a n t   s o l u t i o n .  

The  a m o u n t   of  t h e   f i r e - r e t a r d i n g   a g e n t   to  be  u s e d  

is   a b o u t   0 .1  to  30%  and  p r e f e r a b l y   1  to   20%  w i t h   r e s p e c t  

to   t he   w e i g h t   of  t he   r o l l i n g   m a t e r i a l .  

E x a m p l e s   of  t he   c o m b u s t i o n   p r o m o t e r   may  i n c l u d e  

a l k a l i   m e t a l   s a l t s   or  a l k a l i   e a r t h   m e t a l   s a l t s   of  n i t r i c  

a c i d ,   t a r t a r i c   a c i d ,   p h o s p h o r i c   a c i d ,   f u m a r i c   a c i d   a n d  

c i t r i c   a c i d .  

The  c o m b u s t i o n   p r o m o t e r   is  a d d e d   to  t he   s h r e d d e d  

t o b a c c o   or  is  c o a t e d   on  t he   i n n e r   s u r f a c e   of  t he   r o l l i n g  

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

s h r e d d e d   t o b a c c o   or  c o a t i n g   of  t he   s u r f a c e   of  t h e  

r o l l i n g   m a t e r i a l   t h e r e w i t h   can  be  p e r f o r m e d   b y  

d i s s o l v i n g   i t   in  a  s u i t a b l e   s o l v e n t   s u c h   as  w a t e r   a n d  

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

t h e   r e s u l t a n t   s o l u t i o n .  

The  a m o u n t   of  t he   c o m b u s t i o n - p r o m o t e r   to  be  u s e d   i s  

0 .1   to   50%  and  p r e f e r a b l y   1  to  3 5 %  w i t h   r e s p e c t   to  t h e  

w e i g h t   of  t he   r o l l i n g   m a t e r i a l .  

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

can  be  one  as  shown  in  F i g .   2  w h e r e i n   a  c o m b u s t i o n  

p r o m o t e r   18  is  c o a t e d   on  t he   i n n e r   s u r f a c e   of  a  r o l l i n g  

m a t e r i a l   14,  and  a  f i r e - r e t a r d i n g   a g e n t   is  c o n t a i n e d   i n  

t h e   r o l l i n g   m a t e r i a l   14.  The  f i r e - r e t a r d i n g   a g e n t   c a n  

be  added   in  t he   r o l l i n g   m a t e r i a l ,   and  t h e   c o m b u s t i o n  

p r o m o t e r  c a n   be  a d d e d   in  t o b a c c o .   A l t e r n a t i v e l y ,   a s  

shown  in  F i g .   3,  a  f i r e - r e t a r d i n g   a g e n t   20  can  be  c o a t e d  



on  t h e   o u t e r   s u r f a c e   of  a  r o l l i n g   m a t e r i a l   14,  and  a  

c o m b u s t i o n   p r o m o t e r   18  can  be  c o a t e d   on  t h e   i n n e r   s u r -  

f a c e   of  t h e   r o l l i n g   m a t e r i a l   14.  S t i l l   a l t e r n a t i v e l y ,  

as  shown  in  F i g .   4,  a  f i r e - r e t a r d i n g   a g e n t   20  can  b e  

c o a t e d   on  t h e  o u t e r   s u r f a c e   of  a  r o l l i n g   m a t e r i a l   1 4 ,  

a n d   a  c o m b u s t i o n   i m p r o v e r   can  be  a d d e d   to  t h e   s h r e d d e d  

t o b a c c o   1 2 .  

The  r e l a t i o n s h i p   b e t w e e n   an  a d d i t i o n   of  a  f i r e -  

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

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

r o l l i n g   m a t e r i a l   was  t e s t e d   in  a c c o r d a n c e   w i t h   t h e  

f l a m e   c o n t a c t   m e t h o d   of  t h e   c o m b u s t i b i l i t y   t e s t   m e t h o d   D 

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

S t a n d a r d   J I S - L 1 0 9 1 .   A  r o l l i n g   m a t e r i a l   h a v i n g   a  l e n g t h  

of   200  mm  and  a  w i d t h   of  27  mm  was  w r a p p e d   a r o u n d   a  

c y l i n d e r   w i t h   an  o u t e r   d i a m e t e r  o f   8  mm  s u c h   t h a t   t h e  

r o l l i n g   m a t e r i a l   c y l i n d e r   had  a  l e n g t h   of  100  mm.  T h e  

c y l i n d e r  w a s   p l a c e d   in  a  s t a i n l e s s   s t e e l   c o i l   w h i c h   h a d  

an  i n n e r   d i a m e t e r   of  10  mm,  a  l i n e   d i a m e t e r   of  0 .5   mm 

and  a  l i n e   p i t c h   of  2  mm,  and  w h i c h   was  i n c l i n e d   a t   a n  

a n g l e   of  45  d e g r e e s   w i t h   r e s p e c t   to  a  h o r i z o n t a l   p l a n e .  

The  l o w e r   end  of  t h i s   s a m p l e   was  b r o u g h t   i n t o   c o n t a c t  

w i t h   a  b u r n e r   f l a m e   and  90%  of  t h e   c y l i n d r i c a l   r o l l i n g  

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

t h e   s a m p l e   w i t h   t h e   f l a m e   of  b u r n e r   to   b u r n   90%  of  t h e  

r o l l i n g   m a t e r i a l   was  o b s e r v e d .   The  a b o v e   o p e r a t i o n   w a s  

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



c o n t a c t s   of  t he   s a m p l e   w i t h   t he   f l a m e   as  an  i n d e x   of  t h e  

c o m b u s t i b i l i t y   of  t he   r o l l i n g   m a t e r i a l .   The  t y p e   a n d  

a m o u n t  ( %   by  w e i g h t   w i t h   r e s p e c t   to  t he   w e i g h t   of  t h e  

r o l l i n g   m a t e r i a l )   of  t he   f i r e - r e t a r d i n g   a g e n t   a r e   s h o w n  

in  T a b l e   1  b e l o w .   The  t e s t   r e s u l t s   a r e   a l s o   shown  i n  

t h e   t a b l e .  

I t   is  s e e n   f rom  T a b l e   1  a b o v e   t h a t   when  t h e  

f i r e - r e t a r d i n g   a g e n t   is  a d d e d ,   t he   n u m b e r   of  c o n t a c t  

of  t he   s a m p l e   w i t h   t he   f l a m e   is  i n c r e a s e d ,   and  t h e  

c o m b u s t i b i l i t y   is  i m p a i r e d .  

E x a m p l e  

F i v e   t y p e s   of  f i l t e r   c i g a r e t t e   s a m p l e s   A  to  E  o f  

s t a n d a r d   s i z e   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   w e r e  

p r e p a r e d .   Each  of  t h e s e   c i g a r e t t e s   had  a  r o l l i n g  

p o r t i o n   ( t h e   c i g a r e t t e   f rom  w h i c h   t he   f i l t e r   i s  

r e m o v e d )   of  63  mm  l e n g t h ,   an  a c e t a t e   f i l t e r   of  17  mm 



l e n g t h   ( o v e r a l l   l e n g t h :   80  mm),  and  an  o u t e r   c i r c u m -  

f e r e n t i a l   l e n g t h   of  t h e   r o l l i n g   p o r t i o n   of  25  mm.  A 

c o n t r o l   c i g a r e t t e   s a m p l e   F  of  g e n e r a l   t y p e   was  a l s o  

p r e p a r e d   to  p r o v i d e   a  t o t a l   of  6  t y p e s   of  c i g a r e t t e s .  

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

to   t h e   f o l l o w i n g   m e t h o d .   The  t a r   c o n t e n t s   in  t h e   m a i n  

and  sub  smoke  f l o w s   were   e x a m i n e d .   The  t y p e s   a n d  

a m o u n t s   (%  by  w e i g h t )   of  t h e   f i r e - r e t a r d i n g   a g e n t   a n d  

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

of  a d d i n g   them  a r e   shown  in  T a b l e   2  b e l o w .   The  a i r  

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

c o n t a c t   of  t h e   s a m p l e   w i t h   t h e   f l a m e   and  t h e   a v e r a g e  

c o m b u s t i o n   s p e e d   ( m m / s e c ) )   of  e a c h   r o l l i n g   m a t e r i a l   a r e  

a l s o   shown  in  T a b l e   2.  The  a i r   p e r m e a t i o n   a m o u n t   of  t h e  

r o l l i n g   m a t e r i a l   is   e x p r e s s e d   in  u n i t s   of  c o l l e s t e r s  

w h i c h   r e p r e s e n t   t h e   a m o u n t   of  a i r   (ml)   w h i c h   is  p a s s e d  

t h r o u g h   an  a r e a   of  1  cm2  of  t h e   r o l l i n g   m a t e r i a l   a t   a  

d i f f e r e n t i a l   p r e s s u r e   of  100  mmH2O. 

E a c h   s a m p l e   was  m o u n t e d   in  an  a u t o m a t i c   s m o k i n g  

m a c h i n e   and  was  smoked   u n d e r   s t a n d a r d   c o n d i t i o n s .   T h e  

a u t o m a t i c   s m o k i n g   m a c h i n e   was  of  a  t y p e   w h i c h   c a n  

s e p a r a t e l y   c o l l e c t   t a r s   in  t h e   m a i n   and  sub  smoke  f l o w s  

p r o d u c e d   d u r i n g   s m o k i n g .   The  s t a n d a r d   c o n d i t i o n s   m e a n  

a  c o m b u s t i o n   l e n g t h   of  50  mm,  a  s m o k i n g   f r e q u e n c y   o f  

o n c e / m i n ,   a  s m o k i n g   v o l u m e   of  35  m Z / p ù f f ,   and  a  s m o k i n g  

t i m e   of  2  s e c / p u f f .   The  t a r   was  c o l l e c t e d   w i t h   a  

C a m b r i d g e   f i l t e r   and  t h e   a m o u n t   of  t h e   t a r   was  m e a s u r e d  



by  s u b t r a c t i n g   t he   w a t e r   c o n t e n t   f rom  t h e   w e i g h t   d i f -  

f e r e n c e  o f   t he   C a m b r i d g e   f i l t e r   b e f o r e   and  a f t e r   t a r  

c o l l e c t i o n .   F i v e   s a m p l e s   were   t e s t e d   e a c h   t i m e   w i t h   t h e  

a u t o m a t i c   s m o k i n g   m a c h i n e ,   and  t h i s   c y c l e   was  r e p e a t e d  

t h r e e   t i m e s .   The  a v e r a g e   a m o u n t   of  t a r   in  t e r m s   o f  

w e i g h t   p e r   gram  of  t he   c i g a r e t t e   was  c a l c u l a t e d .   T h e  

t a r   c o n t e n t s   in  t he   ma in   and  sub  smoke  f l o w s   and  t h e  

a v e r a g e   number   of  p u f f s   a r e   shown  in  T a b l e   3  b e l o w .  





As  can  be  s e e n   f rom  T a b l e   3,  as  c o m p a r e d   to  s a m p l e  

F,  w i t h   s a m p l e s   A  to  E  of  t he   p r e s e n t   i n v e n t i o n ,   t h e  

t a r   c o n t e n t s   in  b o t h   t h e   m a i n   and  sub  smoke  f l o w s ,  

p a r t i c u l a r l y ,   t he   t a r   c o n t e n t   in  t h e   sub  smoke  f l o w  

w h i c h   is  c o n s i d e r e d   to  be  more  h a z a r d o u s   to  h e a l t h ,  

i s   s i g n i f i c a n t l y   d e c r e a s e d .   The  a v e r a g e   n u m b e r s   o f  

p u f f s   of  s a m p l e s   A  to   E  of  t he   p r e s e n t   i n v e n t i o n   a r e  

s u b s t a n t i a l l y   t he   same  as  t h a t   of  t he   s a m p l e   F .  

P a r t i c u l a r l y ,   w i t h   s a m p l e s   A  and  D,  t he   t a r   c o n t e n t s   i n  

t h e   main   and  sub  smoke  f l o w s   a r e   a b o u t   15%  and  50%  l o w e r  

t h a n   t h o s e   of  s a m p l e   F,  r e s p e c t i v e l y .  



1.  A  c i g a r e t t e   w i t h   s h r e d d e d   t o b a c c o   and  a  r o l l i n g  

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

c o n t a i n e d   in  t h e   r o l l i n g   m a t e r i a l  o r   a p p l i e d   on  t h e  

o u t e r   s u r f a c e   of  t h e   r o l l i n g   m a t e r i a l ,   and   a  c o m b u s t i o n  

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

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

2.  The  c i g a r e t t e   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  

f i r e - r e t a r d i n g   a g e n t   is   one  member   s e l e c t e d   f r o m   t h e  

g r o u p   c o n s i s t i n g   of  c e l l u l o s e   d e r i v a t i v e s ,   p e c t i n e s ,  

gums ,   and  s t a r c h e s ,   and  t h e   c o m b u s t i o n   p r o m o t e r   is  a  

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

m e t a l   s a l t s   and  a l k a l i   e a r t h   m e t a l   s a l t s   of  n i t r i c   a c i d ,  

t a r t a r i c   a c i d ,   p h o s p h o r i c   a c i d ,   f u m a r i c   a c i d ,   and  c i t r i c  

a c i d .  

3.  T h e  c i g a r e t t e   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   f i r e - r e t a r d i n g   a g e n t   is  c o n t a i n e d   in  t h e   r o l l i n g  

m a t e r i a l   and  t h e   c o m b u s t i o n   p r o m o t e r   is  a p p l i e d   on  t h e  

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

4.  The  c i g a r e t t e   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   f i r e - r e t a r d i n g   a g e n t   i s   c o n t a i n e d   in  t h e   r o l l i n g  

m a t e r i a l ,   and  t h e   c o m b u s t i o n   p r o m o t e r   is  a d d e d   in  t h e  

s h r e d d e d   t o b a c c o .  

5.  The  c i g a r e t t e   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  

f i r e - r e t a r d i n g   a g e n t   is  a p p l i e d   on  t h e   o u t e r   s u r f a c e   o f  

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

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



6.  A  c i g a r e t t e   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  

f i r e - r e t a r d i n g   a g e n t   is  a p p l i e d   on  t he   o u t e r   s u r f a c e   o f  

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

a d d e d   in  t he   s h r e d d e d   t o b a c c o .  
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