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©  Filter  cigarette. 
  A  filter  cigarrette  is  provided  which  is  adjustable  to 
provide  a  wide  range  of  air  dilution  and/or  resistance  to  draw 
values  and  which  comprises  a  tobacco  rod  1,  a  substantially 
cylindrical  filter  plug  and  substantially  air  impermeable 
tipping  paper  11.  The  filter  plug  comprises  a  first,  mouth-end 
segment  7  and  a  second,  axially  aligned,  rod-end  segment  3 
spaced  apart  from  the  first  segment.  The  wrapping,  which  is 
substantially  air  impereable,  circumscribes  the  first  and 
second  segments  defining  a  substantially  cylindrical  void  8 

therebetween  which  may  include  means  for  releasing 
varying  amounts  of  a  flavourant.  The  first  segment  is 
movable  towards  the  second  segment  thereby  compressing 
the  .plug  wrap  between  the  segments  which  decreases  the 
volume  of  the  void  and  increases  the  resistance  to  draw 
value  of  the  cigarette.  Variable  air  dilution  may  be  achieved 
by  providing  at  least  one  opening  17  in  the  tipping  paper  and 
at  least  one  opening  19  in  the  underlying  plug  wrap 
positioned  such  that,  as  the  first  segment  is  moved  axially 
towards  the  second  segment,  the  first  and  second  openings 
are  moved  into  varying  degrees  of  registry  thereby  emitting 
varying  amounts  of  air  to  the  filter. 



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  f i l t e r  

c i g a r e t t e s .   More  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   f i l t e r   c i g a r e t t e s   w h i c h   a r e   a d j u s t a b l e .  

V a r i o u s   m e c h a n i s m s   h a v e   b e e n   d i s c l o s e d   i n  

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

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

t h e s e   m e c h a n i s m s   a r e   no t   w i t h o u t   c e r t a i n   d i s a d v a n t a g e s .  

W h i l e   many  c o m p l i c a t e d   m e c h a n i s m s   h a v e   b e e n   d i s c l o s e d ,  

t h e   s i m p l e r   m e c h a n i s m s   g e n e r a l l y   i n v o l v e   m a k i n g   one  o r  

more   o p e n i n g s   t h r o u g h   a  s u b s t a n t i a l l y   a i r   i m p e r m e a b l e  

f i l t e r   p l u g   wrap  and  t h e   o v e r l y i n g ,   s u b s t a n t i a l l y   a i r  

i m p e r m e a b l e   t i p p i n g   p a p e r   and  one  or  more  c o r r e s p o n d i n g  

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

p a p e r   a n d  w h i c h   is  t h e n   e i t h e r   r o t a t e d   or  moved  a x i a l l y  

to   s e l e c t   t h e   d e g r e e   to   w h i c h   t h e   two  s e t s   of  o p e n i n g s  

a r e   in   r e g i s t r y .   In  a n o t h e r   e m b o d i m e n t   f o u n d   in  t h e  

a r t ,   t h e   f i l t e r   is   not   g l u e d   to   t h e   t i p p i n g   p a p e r   a n d  

t h u s   may  be  moved  a x i a l l y   w i t h i n   t h e   c y l i n d e r   f o r m e d   b y  

t h e   t i p p i n g   p a p e r .   O p e n i n g s   a r e   made  in  t h e   f i l t e r  

p l u g   wrap   and  c o r r e s p o n d i n g   o p e n i n g s   a r e   made  in   t h e  

t i p p i n g   p a p e r .   The  a i r   d i l u t i o n   v a l u e   is   a d j u s t e d   b y  

a x i a l l y   mov ing   t he   f i l t e r   p l u g   w i t h i n   t h e   t i p p i n g   p a p e r  

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

a r e   in  r e g i s t r y .  

Among  t he   p r o b l e m s   a s s o c i a t e d   w i t h   s u c h  

m e c h a n i s m s   a r e   t h a t   t h e   s l e e v e   or  f i l t e r   p l u g   may  b e  

r e m o v e d   from  the   c i g a r e t t e   by  t h e   s m o k e r   and  n o t  

r e a d i l y   r e p l a c e d ,   and  t h a t   when  d i l u t i o n   i s   d e s i r e d ,  

t h u s   r e q u i r i n g   some  d e g r e e   of  r e g i s t r y   b e t w e e n   t h e   t w o  

s e t s   of  o p e n i n g s ,   t h i s   r e g i s t r y   may  be  i n a d v e r t e n t l y  

d e s t r o y e d   by  a  s l i g h t   a x i a l   movemen t   of  t h e   s l e e v e   o r  

p l u g .   A c c o r d i n g l y ,   t he   d i l u t i o n ,   once   s e t   by  t h e  

s m o k e r ,   i s   not   e n s u r e d   of  any  d e g r e e   of  c o n s i s t e n c y .  

Y e t   a n o t h e r   p r o b l e m   a s s o c i a t e d   w i t h   a  number   of  t h e s e  



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

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

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

A c c o r d i n g l y ,   i t   i s   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   a  c i g a r e t t e   w h i c h   can  be  r e a d i l y  
m a n u f a c t u r e d   on  c o n v e n t i o n a l   c i g a r e t t e   m a k i n g   e q u i p m e n t  
and   t h a t   i s   a d j u s t a b l e   to   v a r y   t h e   r a t i o   of  a i r   t o  

s m o k e   d e l i v e r e d   to   t h e   m o u t h   of  t h e   s m o k e r .  

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

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

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

a p a r t   f rom  t h e   f i r s t   s e g m e n t ;   means   j o i n i n g   t h e   t o b a c c o  

r o d   to   t h e   s e c o n d   s e g m e n t   in  a x i a l l y - a l i g n e d ,   a b u t t i n g  

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

t i p p i n g   p a p e r ,   f u r t h e r   c h a r a c t e r i s e d   in   t h a t   t h e  

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

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

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

p a p e r   c i r c u m s c r i b e s   t h e   f i l t e r   p l u g   and  t h e   mou th   e n d  

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

a l o n g   t h e   l o n g i t u d i n a l   a x i s   of  t h e   c i g a r e t t e   t o w a r d s  

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

f i r s t   s e g m e n t   and  t h e   s e c o n d   s e g m e n t   i s   c o m p r e s s e d ,  

t h e r e b y   v a r y i n g   t h e   r e s i s t a n c e - t o - d r a w   of  t h e  

c i g a r e t t e .  

C i g a r e t t e s   of  t h e   i n v e n t i o n   a r e   a d j u s t a b l e   t o  

p r o v i d e   a  w ide   r a n g e   of  a i r   d i l u t i o n   a n d / o r   r e s i s t a n c e -  

t o - d r a w   v a l u e s   and  may  i n c l u d e   means  f o r   r e l e a s i n g  

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

v a l u e   i s   t h e   r a t i o   of  t h e   v o l u m e   of  a i r   to   t h e   v o l u m e  

o f   smoke  e x i t i n g   t h e   m o u t h   end  of  t h e   f i l t e r ,   e x p r e s s e d  

as   a  p e r c e n t a g e .  

T h e r e   may  a l s o   be  p r o v i d e d   a t   l e a s t   one  o p e n i n g   i n  

t h e   t i p p i n g   p a p e r   and  a t   l e a s t   one  o p e n i n g   in   t h e  



u n d e r l y i n g   p l u g   w r a p   p o s i t i o n e d   such  t h a t   as  t h e   f i r s t  

s e g m e n t   i s   moved  a x i a l l y   t o w a r d s   t he   s e c o n d   s e g m e n t ,  

t h e   f i r s t   and  s e c o n d   o p e n i n g s   a r e   moved  i n t o   v a r y i n g  

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

of   a i r   to   t h e   f i l t e r ,   c h a n g i n g   t he   a i r   d i l u t i o n   v a l u e  

o f   t h e   c i g a r e t t e .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   d r a w i n g s ,   i n  

w h i c h :  

F i g .   1  i s   an  e n l a r g e d ,   p a r t i a l l y   f r a g m e n t a r y  

p e r s p e t i v e   v i e w ,   t a k e n   from  t h e   mouth  end,   of  a  f i r s t  

p r e f e r r e d   e m b o d i m e n t   of  t h e   f i l t e r   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 ;  

F i g .   2  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w ,   t a k e n  

f rom  t h e   mouth   e n d ,   of   t h e   a s s e m b l e d   e m b o d i m e n t   o f  

F i g .   1 ;  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   view  t a k e n   a l o n g   t h e  

l i n e   A-A  of  F i g .   2 ;  

F i g .   4  i s   an  e n l a r g e d ,   p a r t i a l l y   f r a g m e n t a r y  

p e r s p e c t i v e   v i e w ,   t a k e n   f rom  t h e   mouth  end,   of  a  s e c o n d  

p r e f e r r e d   e m b o d i m e n t   of  t h e   f i l t e r   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 ;  

F i g .   5  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w ,   t a k e n  

f rom  t h e   mouth   end ,   of  t h e   a s s e m b l e d   e m b o d i m e n t   f o  

F i g .   4 ;  

F i g .   6  i s   a  c r o s s - s e c t i o n a l   view  t a k e n   a l o n g   t h e  

l i n e   B-B  of  F i g .   5 ;  

F i g .   7  i s   an  e n l a r g e d ,   p a r t i a l l y   f r a g m e n t a r y  

p e r s p e c t i v e   v i e w ,   t a k e n   f rom  t h e   mouth  end ,   of  a  t h i r d  

p r e f e r r e d   e m b o d i m e n t   of  t h e   f i l t e r   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 ;  

F i g .   8  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w ,   t a k e n  

f rom  t h e   mouth   end ,   of   t h e   a s s e m b l e d   e m b o d i m e n t   o f  

F i g .   7 ;  

F i g .   9  i s   a  c r o s s - s e c t i o n a l   view  t a k e n   a l o n g   t h e  

l i n e   C-C  of  F i g .   8 ;  



F i g .   10  i s   a  v i e w   s i m i l a r   to  F i g .   9  and  s h o w i n g  

t h e   f i r s t   s e g m e n t   moved  to   a  p o s i t i o n   t o w a r d s   t h e  

s e c o n d   s e g m e n t   a t   w h i c h   t h e   o p e n i n g s   in   t h e   t i p p i n g  

p a p e r   a r e   in  r e g i s t r y   w i t h   t h e   o p e n i n g s   in  t h e   p l u g  

w r a p ;   a n d  

F i g .   11  i s   a  v i ew   s i m i l a r   to  F i g .   9  b u t   s h o w i n g   a  

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

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

Common  to  t h e   p r e f e r r e d   e m b o d i m e n t s   of  t h e   p r e s e n t  
i n v e n t i o n   a r e   t h e   f o l l o w i n g   e l e m e n t s :   a  t o b a c c o   rod  1 

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

t o b a c c o   13  i s   e n c l o s e d   in   c i g a r e t t e   p a p e r   15  and  i s  

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

f i l t e r   s e g m e n t  7   and   a  s e c o n d   f i l t e r   s e g m e n t   3.  M e a n s  

a r e   p r o v i d e d   j o i n i n g   t h e   t o b a c c o   rod  1  t o   t h e   s e c o n d  

s e g m e n t   3  in   a b u t t i n g   e n d - t o - e n d   r e l a t i o n   a t   t h e   l i n e  

o f   a b u t m e n t   5.  The  f i r s t   and  s e c o n d   s e g m e n t s   a r e  

s p a c e d   a p a r t   and  a r e   j o i n e d   by  a  c i r c u m s c r i b i n g  

w r a p p i n g   9  w h i c h   i s   s u b s t a n t i a l l y   a i r   i m p e r m e a b l e .  

T h i s   w r a p p i n g   i n i t i a l l y   d e f i n e s   a  s u b s t a n t i a l l y  

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

The  t i p p i n g   p a p e r   11,   w h i c h   i s   s u b s t a n t i a l l y   a i r  

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

m o u t h   end  of  t h e   t o b a c c o   r o d .   The  t i p p i n g   p a p e r  

e x t e n d s   f rom  a  p o s i t i o n   i n t e r m e d i a t e   t h e   ends   of  t h e  

f i r s t   s e g m e n t   to   a  p o s i t i o n   on  t h e   t o b a c c o   rod   1 

a d j a c e n t   t h e   rod   end  of  t h e   s e c o n d   s e g m e n t   3 .  

A  f i r s t   o p e n i n g   i s   p r o v i d e d   in  t h e   t i p p i n g   p a p e r  
and   a  s e c o n d   o p e n i n g   i s   p r o v i d e d   in  t h e   u n d e r l y i n g   p l u g  

w r a p .   The  f i r s t   s e g m e n t   7  i s   m o v a b l e   a l o n g   t h e  

l o n g i t u d i n a l   a x i s   of  t h e   c i g a r e t t e   t o w a r d s   t h e   s e c o n d  

s e g m e n t   3  e i t h e r   by  r o t a t i o n   or  by  t r a n s l a t i o n .  

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

b e t w e e n   t h e   s e g m e n t s   t h e r e b y   d e c r e a s i n g   t h e   vo lume  o f  

t h e   v o i d   8  w h i c h   v a r i e s   t h e   r e s i s t a n c e   to   draw  t o  

p r o v i d e   a  c o n s t a n t   r e s i s t a n c e   to  draw  v a l u e .  



The  c i g a r e t t e   of  t he   p r e s e n t   i n v e n t i o n ,   as  s h o w n  

i n   F i g .   11,   may  o p t i o n a l l y   i n c l u d e   a  f l a v o u r   g e n e r a t o r  

43  i n   t h e   v o i d   8  w h i c h   is   d e s i g n e d   to   r e l e a s e  

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

r e s p o n s i v e   to   m o v e m e n t   of  t h e   f i r s t   s e g m e n t   7  t o w a r d s  

t h e   s e c o n d   s e g m e n t   3.  As  a  f l a v o u r   g e n e r a t o r ,   a n  

e n c a p s u l a t i o n   s y s t e m   may  be  e m p l o y e d ,   s u c h   as  s t r i p s   o f  

c e l l o p h a n e   c o n t a i n i n g   d i s c r e t e   r e s e r v o i r s   of  one  o r  

more   f l a v o u r a n t s   wh ich   a re   d e s i g n e d   to   b u r s t   r e s p o n s i v e  

t o   t h e   p r e s s u r e   e x e r t e d   by  m o v e m e n t   of  t h e   f i r s t  

s e g m e n t   t o w a r d s   t h e   s e c o n d   s e g m e n t .   O t h e r   e q u i v a l e n t  

f l a v o u r   g e n e r a t o r s   wh ich   w i l l   o c c u r   to   t h o s e   s k i l l e d   i n  

t h e   a r t   may  a l s o   be  e m p l o y e d .  

I f   d e s i r e d ,   t h e   f i r s t   and  s e c o n d   o p e n i n g s   may  b e  

o m i t t e d   r e s u l t i n g   in  a  f i l t e r   c i g a r e t t e   wh ich   has   a  

v a r i a b l e   r e s i s t a n c e   to  draw.   T h i s   v a r i a b l e ,  r e s i s t a n c e  

t o   d r aw  e m b o d i m e n t   may  o p t i o n a l l y   i n c l u d e   a  f l a v o u r  

g e n e r a t o r .  

In   a  f i r s t   p r e f e r r e d   e m b o d i m e n t   shown  in  F i g s .   1 

t o   3,  b a n d s   16  and  18  a r e   i n t e r p o s e d   b e t w e e n   t h e  

t i p p i n g   p a p e r   and  t h e   p l u g   w r a p .   Band  16  e x t e n d s   f r o m  

t h e   mou th   end  of  t h e   f i r s t   s e g m e n t   7  up  to   t h e   rod  e n d  

o f   t h e   f i r s t   s e g m e n t   and  is   a t t a c h e d   to   t h e   u n d e r l y i n g  

p l u g   w r a p   9.  Band  18  e x t e n d s   f rom  a  p o s i t i o n   on  t h e  

t o b a c o   rod  1  a d j a c e n t   t he   rod  end  of  s e g m e n t   3  up  t o  

t h e   m o u t h   end  of  s e g m e n t   3.  Band  18  i s   a t t a c h e d   t o  

c i g a r e t t e   p a p e r   15  and  p l u g   wrap   9  and  j o i n s   s e g m e n t   3 

t o   t h e   t o b a c c o   rod   1.  The  t i p p i n g   p a p e r   11  e x t e n d s  

f rom  t h e   mou th   end  of  s e g m e n t   7  t o   a  p o s i t i o n   on  t h e  

t o b a c c o   rod   1  w h i c h   c o r r e s p o n d s   to   t h e   p o s i t i o n   of  t h e  

r o d   end  of  band   18.   At  l e a s t   one  o p e n i n g   17  i s  

p r o v i d e d   in  t he   t i p p i n g   p a p e r   and  a t   l e a s t   one  o p e n i n g  

19  i s   p r o v i d e d   t h r o u g h   the   band  18  and   t h e   u n d e r l y i n g  

p l u g   wrap   9.  The  t i p p i n g   p a p e r   11  i s   a t t a c h e d   o n l y   t o  

b a n d   16  f o r   m o v e m e n t   t h e r e w i t h   a l o n g   t h e   a x i s   of  t h e  

c i g a r e t t e   t o w a r d s   t h e   c o a l   end  of  t o b a c c o   rod  1 .  



In   p r a c t i c e ,   t h e   s m o k e r   moves  t h e   t i p p i n g   p a p e r   11  

a x i a l l y   t o w a r d s   t h e   c o a l   end  of  t he   t o b a c c o   rod  1  w h i c h  

m o v e s   s e g m e n t   7  t o w a r d s   s e g m e n t   3  c o m p r e s s i n g   t h e   p l u g  

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

i n c r e a s i n g   t h e   r e s i s t a n c e   to   draw  and  v a r y i n g   t h e  

d e g r e e   of  r e g i s t r y   b e t w e e n   t h e   o p e n i n g s   17  and  19  t o  

v a r y   t h e   a i r   d i l u t i o n   v a l u e   of  t h e   c i g a r e t t e .  

The  o p e n i n g s   17  and  19  may  be  made  s i m u l t a n e o u s l y  

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

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

v a l u e   w h i c h   is   d e c r e a s e d   by  m o v e m e n t   of  t h e   f i r s t  

s e g m e n t   7  t o w a r d s   t h e   s e c o n d   s e g m e n t   3  o r   t h e   o p e n i n g s  

17  and   19  may  be  made  s u c h   t h a t   t h e y   a r e   i n i t i a l l y   n o t  

i n   any  d e g r e e   of  r e g i s t r y   such   t h a t   t h e   c i g a r e t t e   h a s ,  

i n i t i a l l y ,   a  min imum  a i r   d i l u t i o n   v a l u e   w h i c h   i s  

i n c r e a s e d   by  m o v e m e n t   of  t h e   f i r s t   s e g m e n t   7  t o w a r d s  

t h e   s e c o n d   s e g m e n t   3 .  

The  band   18  j o i n s   t h e   t o b a c c o   rod   1  t o   t h e   s e g m e n t  

3,  p r e f e r a b l y   by  means   of  a  band   of  a d h e s i v e   25  w h i c h  

o v e r l a p s   t h e   l i n e   of  a b u t m e n t   5.  The  t i p p i n g   p a p e r   i s  

p r e f e r a b l y   a t t a c h e d   to   t h e   u n d e r l y i n g   b a n d   16  by  a n  

a d h e s i v e   m a t e r i a l   21  and  t h e   band  16  i s   p r e f e r a b l y  

a t t a c h e d   to   t h e   u n d e r l y i n g   p l u g   wrap   9  by  means   of  a n  

a d h e s i v e   m a t e r i a l   2 3 .  

T h i s   e m b o d i m e n t ,   as  w e l l   as  t h o s e   e m b o d i m e n t s  

d i s c u s s e d   b e l o w ,   may  be  f a b r i c a t e d   u s i n g   e x i s t i n g  

c i g a r e t t e   m a k i n g   e q u i p m e n t ,   w h i c h   i s   c o m m e r c i a l l y  

a v a i l a b l e   and  known  to   t h o s e   s k i l l e d   in   t h e   a r t ,   w i t h  

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

p a p e r   and  t h e   u n d e r l y i n g   l a y e r s   may  be  made  e m p l o y i n g  

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

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

p e r f o r a t i o n   s y s t e m .   The  o p e n i n g s   may  be  made  e i t h e r  

b e f o r e   or  a f t e r   a s s e m b l y .  

In  a  s e c o n d   p r e f e r r e d   e m b o d i m e n t   shown  in   F i g s   4  

t o   6,  t h e   t i p p i n g   p a p e r   11  e x t e n d s   as  in   t h e   f i r s t  



e m b o d i m e n t   b u t   i s   a t t a c h e d   d i r e c t l y   to   t h e   p l u g   wrap   9  

o v e r   t h e   f i r s t   s e g m e n t   7,  p r e f e r a b l y   by  means   of  a  b a n d  

of   a d h e s i v e   m a t e r i a l   39 .   D i s c r e t e   a r e a s   of  a d h e s i v e  

m a t e r i a l   37  a r e   a p p l i e d   to   t he   i n n e r   s u r f a c e   of  t h e  

t i p p i n g   p a p e r   11  a t   p o s i t i o n s   a b o u t   t h e   c i r c u m f e r e n c e  

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

t h e   p l u g   w r a p   i n t e r m e d i a t e   t h e   rod  end  of  s e g m e n t   7  a n d  

t h e   mouth   end  of   s e g m e n t   3  and  d e f i n e   a  p l a n e   wh ich   i s  

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

c i g a r e t t e .   A  f i r s t   o p e n i n g   33  i s   p r o v i d e d   in  t h e  

t i p p i n g   p a p e r   11  and   a  s e c o n d   o p e n i n g   35  i s   p r o v i d e d   i n  

t h e   p l u g   w r a p   o v e r l y i n g   t h e   s e g m e n t   3.  The  o p e n i n g s   3 3  

and   35  a r e   p o s i t i o n e d   and  f u n c t i o n   to   v a r y   t h e   a i r  

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

f i r s t   e m b o d i m e n t .  

Wi th   one  e x c e p t i o n ,   t h i s   s e c o n d   e m b o d i m e n t  

o p e r a t e s   as  d e s c r i b e d   f o r   t he   f i r s t   e m b o d i m e n t   and  may  

be  m o d i f i e d   in  t h e   same  way  as  the   f i r s t   e m b o d i m e n t ,  

t h e   e x c e p t i o n   b e i n g   t h a t   t he   d i s c r e t e   a r e a s   of  a d h e s i v e  

m a t e r i a l   37  j o i n   t h e   t i p p i n g   p a p e r   to  t h e   p l u g   wrap  9 

s u c h   t h a t   t h e   rod   end  of  t he   t i p p i n g   p a p e r   m o v e s  

t o w a r d s   t h e   mou th   end  of  t h e   c i g a r e t t e   r e s p o n s i v e   t o  

m o v e m e n t   of  t h e   f i r s t   s e g m e n t   7  t o w a r d s   t h e   s e c o n d  

s e g m e n t   3.  In  t h e   f i r s t   e m b o d i m e n t ,   t h e   e n t i r e   l e n g t h  

of   t i p p i n g   p a p e r   11  moves   in  t he   d i r e c t i o n   of  m o v e m e n t  

of   t h e   f i r s t   s e g m e n t   7.  T h i s   movement   of  t h e   rod  e n d  

of   t h e   t i p p i n g   p a p e r   11  i s   c a u s e d   by  c o m p r e s s i o n   of  t h e  

p l u g   wrap   9  o v e r l y i n g   t h e   vo id   8,  w h i c h   c o m p r e s s i o n  

d r a w s   t he   t i p p i n g   p a p e r   t o w a r d s   t he   l o n g i t u d i n a l   a x i s .  

In  a  t h i r d   p r e f e r r e d   e m b o d i m e n t   shown  in  F i g s .   7 

t o   10,  t h e   t i p p i n g   p a p e r   11  e x t e n d s   from  a  p o s i t i o n  

i n t e r m e d i a t e   t h e   mou th   end  and  rod  end  of  s e g m e n t   7  t o  

a  p o s i t i o n   on  t o b a c c o   rod  1  a d j a c e n t   t h e   rod  end  o f  

s e g m e n t   3.  The  t i p p i n g   p a p e r   is  a t t a c h e d   o n l y   to   t h e  

p l u g   wrap  o v e r l y i n g   s e g m e n t   3  and  to  t h e   c i g a r e t t e  

p a p e r   a d j a c e n t   t h e   rod   end  of  s e g m e n t   3,  t h e r e b y  



a t t a c h i n g   t h e   t o b a c c o   rod   1  t o   t h e   s e c o n d   s e g m e n t   3 .  

P r e f e r a b l y ,   t h e   means   of   a t t a c h m e n t   i s   a  band   o f  

a d h e s i v e   31  w h i c h   o v e r l a p s   t h e   l i n e   of  a b u t m e n t   5 .  

A  f i r s t   o p e n i n g   27  i s   p r o v i d e d   in   t h e   t i p p i n g   p a p e r   11  

and  a  s e c o n d   o p e n i n g   29  i s   p r o v i d e d   in  t h e   p l u g   w r a p  

o v e r l y i n g   t h e   f i r s t   s e g m e n t   7  a t   a  p o s i t i o n  

i n t e r m e d i a t e   t h e   mou th   end  of  t h e   t i p p i n g   p a p e r   11  a n d  

t h e   r o d   end  of  s e g m e n t   7 .  

In   p r a c t i c e ,   t h e   f i r s t   s e g m e n t   7  i s   moved  a x i a l l y  

t o w a r d s   t h e   s e c o n d   s e g m e n t   3  e i t h e r  b y   a  l o n g i t u d i n a l l y  

a c t i n g   f o r c e   w h i c h   may  be  a p p l i e d   by  h o l d i n g   t h e  

c i g a r e t t e   rod   and  t a p p i n g   t h e   p r o t r u d i n g   end  of  t h e  

f i r s t   s e g m e n t   7,  or  by  g r a s p i n g   t h e   p r o t r u d i n g   end  a n d  

r o t a t i n g   i t .   T h i s   m o v e m e n t   c o m p r e s s e s   t h e   p l u g   wrap  9 

w h i c h   o v e r l i e s   t h e   v o i d   8  as  shown  in  F i g .   10,  t h e r e b y  

d e c r e a s i n g   t h e   v o l u m e   of   t h e   v o i d   8  and   v a r y i n g   t h e  

r e s i s t a n c e   to   draw  v a l u e   of  t h e   c i g a r e t t e .   T h i s  

m o v e m e n t   a l s o   v a r i e s   t h e   d e g r e e   of  r e g i s t r y   of  t h e  

o p e n i n g s   27  and   29  t h e r e b y   v a r y i n g   t h e   a i r   d i l u t i o n  

v a l u e   of   t h e   c i g a r e t t e .   T h e s e   o p e n i n g s   may  be  f o r m e d  

and   p o s i t i o n e d   in  any  o f   t h e   ways  d i s c u s s e d   i n  

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

m o d i f i c a t i o n s   d i s c u s s e d   in  c o n n e c t i o n   w i t h   t h e   f i r s t  

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

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

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

p r i n c i p l e s   of  t h e   p r e s e n t   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  t h o s e   s k i l l e d   in   t he   a r t .  



1.  A  f i l t e r   c i g a r e t t e   c o m p r i s i n g   a  t o b a c c o   rod  (1 ) ,   a  

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

c h a r a c t e r i s e d   in  t h a t   t h e   f i l t e r   c o m p r i s e s :   a  f i r s t  

m o u t h - e n d   s e g m e n t   (7)  and  a  s e c o n d   a x i a l l y   a l i g n e d ,  

r o d - e n d   s e g m e n t   (3)  s p a c e d   a p a r t   from  t h e   f i r s t  

s e g m e n t ;   means   j o i n i n g   t h e   t o b a c c o   rod  to   t h e   s e c o n d  

s e g m e n t   in   a x i a l l y   a l i g n e d ,   a b u t t i n g   e n d - t o - e n d  

r e l a t i o n ;   and  s u b s t a n t i a l l y   a i r   i m p e r m e a b l e   t i p p i n g  

p a p e r   ( 1 1 ) ,   f u r t h e r   c h a r a c t e r i s e d   in  t h a t   t h e   w r a p p i n g  

(9)  i s   s u b s t a n t i a l l y   a i r   i m p e r m e a b l e   and  d e f i n e s   a  

s u b s t a n t i a l l y   c y l i n d r i c a l   v o i d   (8)  b e t w e e n   t h e   f i r s t  

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

p a p e r   c i r c u m s c r i b e s   t h e   f i l t e r   p l u g   and  t h e   mouth   e n d  

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

a l o n g   t h e   l o n g i t u d i n a l   a x i s   of  t h e   c i g a r e t t e   t o w a r d s  

t h e   s e c o n d   s e g m e n t ,   w h e r e b y   t h e   p l u g   wrap   b e t w e e n   t h e  

f i r s t   s e g m e n t   and  t h e   s e c o n d   s e g m e n t   i s   c o m p r e s s e d ,  

t h e r e b y   v a r y i n g   t he   r e s i s t a n c e - t o - d r a w   of  t h e  

c i g a r e t t e .  

2.  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  f u r t h e r  

c o m p r i s i n g   a  f i r s t   c o n t i g u o u s   band   (16)  e x t e n d i n g   f r o m  

t h e   m o u t h   end  of  the   f i l t e r   p l u g   to   a  p o s i t i o n   on  t h e  

f i r s t   s e g m e n t   (7)  a d j a c e n t   t h e   v o i d   (8)  and  a t t a c h e d   t o  

t h e   f i r s t   s e g m e n t   fo r   m o v e m e n t   t h e r e w i t h ,   t h e   m e a n s  

j o i n i n g   t h e   s e c o n d   s e g m e n t   (3)  to   t h e   t o b a c c o   rod  ( 1 )  

c o m p r i s i n g   a  s e c o n d   c o n t i g u o u s   band   (19)  e x t e n d i n g   f r o m  

a  p o s i t i o n   on  the   t o b a c c o   rod  a d j a c e n t   t h e   s e c o n d  

s e g m e n t   to   a  p o s i t i o n   on  t h e   s e c o n d   s e g m e n t   to   a  

p o s i t i o n   on  t h e   s e c o n d   s e g m e n t   a d j a c e n t   t he   v o i d ,   t h e  

t i p p i n g   p a p e r   (11)  o v e r l y i n g   t h e   f i r s t   and  s e c o n d   b a n d s  

and  e x t e n d i n g   from  t he   mouth   end  of  t h e   f i l t e r   p l u g   t o  

t h e   s e c o n d   b a n d ,   t he   t i p p i n g   p a p e r   b e i n g   a t t a c h e d   t o  

t h e   f i r s t   band   for   movement   t h e r e w i t h .  



3.  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  

t i p p i n g   p a p e r   (11)   e x t e n d s   from  t h e   m o u t h   end  of  t h e  

f i r s t   s e g m e n t   (7)  t o   a  p o s i t i o n   on  t h e   t o b a c c o   rod   ( 1 )  

a d j a c e n t   t h e   s e c o n d   s e g m e n t   ( 3 ) ,   t h e   t i p p i n g   p a p e r  

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

p o i n t s   of  a t t a c h m e n t   (37)   to   t h e   w r a p p i n g   (9)  s p a c e d  

a b o u t   t h e   c i r c u m f e r e n c e   of  t h e   i n n e r   s u r f a c e   of  t h e  

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

i n t e r m e d i a t e   t h e   rod   end  of  t he   f i r s t   s e g m e n t   and  t h e  

m o u t h   end  of  t h e   s e c o n d   s e g m e n t .  

4.  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  

t i p p i n g   p a p e r   (11)   e x t e n d s   from  a  p o s i t i o n   i n t e r m e d i a t e  

t h e   m o u t h   end  and  t h e   rod   end  of  t h e   f i r s t   s e g m e n t   ( I )  

to   a  p o s i t i o n   on  t h e   t o b a c c o   rod  (1)  a d j a c e n t   t h e  

s e c o n d   s e g m e n t   ( 3 ) ,   t h e   t i p p i n g   p a p e r   b e i n g   a t t a c h e d   t o  

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

5.  A  c i g a r e t t e   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m  

f u r t h e r   c o m p r i s i n g   a  f i r s t   o p e n i n g   ( 1 7 , 2 7 , 3 3 )   in   t h e  

t i p p i n g   p a p e r   (11)   and  a  s e c o n d   o p e n i n g   ( 1 9 , 2 9 , 3 5 )   i n  

t h e   w r a p p i n g   (9)  p o s i t i o n e d   such   t h a t   t h e   f i r s t   a n d  

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

r e g i s t r y   r e s p o n s i v e   to   m o v e m e n t   of  t h e   f i r s t   s e g m e n t  

(7)  t o w a r d s   t h e   s e c o n d   s e g m e n t   ( 3 ) ,   w h e r e b y   t h e   a i r  

d i l u t i o n   of   t h e   c i g a r e t t e   is   v a r i e d .  

6.  A  c i g a r e t t e   a c c o r d i n g   to  any  one  of   c l a i m s   1,  2,  3 

and   4  i n c l u d i n g   a  f l a v o u r   g e n e r a t o r   (43)   d i s p o s e d   i n  

t h e   v o i d   (8)  and  a d a p t e d   to  r e l e a s e   v a r y i n g   a m o u n t s   o f  

a  f l a v o u r a n t   r e s p o n s i v e   to   movement   of  t h e   f i r s t  

s e g m e n t   (7)  t o w a r d s   t h e   s e c o n d   s e g m e n t   ( 3 ) .  
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