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©  Adjustable  filter  cigarette  and  a  method  of  manufacture  thereof. 
@  A  filter  cigarette  is  provided  which  comprises  a  tobacco 
rod  which  includes  a  charge  of  tobacco  1  wrapped  in 
cigarette  paper  3,  an  integral,  axially  aligned  cylindrical  filter 
plug  4,  and  tipping  paper  8.  In  one  embodiment,  the  filter 
plug  is  divided  into  first  6  and  second  7  segments  with  the 
first  segment  being  rotatable  with  respect  to  the  second 
segment.  Rotation  of  the  first  segment  with  respect  to  the 
second  segment, in  one  embodiment  of the  invention,  serves 
to  vary  the  air  dilution  value  of  the  cigarette.  A  cigarette 
having  a  variable  resistance  to  draw  is  also  provided,  and  a 
cigarette  which  maintains  a  constant  resistance  to  draw 
value  as  the  air  dilution  value  is  varied.  In  yet  another 
embodiment,  an  encapsulated  flavourant  is  provided  which 
is  released  responsive  to  rotation  of  the  first  segment  with 
respect  to  the  second  segment. 

In  another  embodiment,  the  tipping  paper  is  air  trans- 
missive,  and  the  wrapping  is  substantially  air  impermeable 
and  has  a  plurality  of  first longitudinally  extending,  substan- 
tially  air impermeable  depressions  spaced  about the  circum- 
ference  of  the  first  segment  which  are  registrable  with 
corresponding  second  longitudinally  extending,  substantial- 
ly  air impermeable  depressions  spaced  about  the  circumfer- 
ence  of the  second  segment,  such  that  as  the  first  segment is 

rotated  relative  to  the  second  segment,  the  degree  of  registry 
i  of  the  first  and  second  depressions  varies,  thereby  admitting 
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  

w h i c h   a r e   a d j u s t a b l e   by  t h e   smoke r   to   v a r y   one  or  m o r e  

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

v a l u e ,   and  t h e   f l a v o u r   of  t h e   c i g a r e t t e .  

V a r i o u s   m e c h a n i s m s   h a v e   been   d i s c l o s e d   in   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   of  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 d   m a k i n g   one  o r  

more   o p e n i n g s   in  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 .   A  s l e e v e   c o n t a i n i n g   one  o r  

more   c o r r e s p o n d i n g   o p e n i n g s   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   and  i s   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   t o  

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  

i n   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   i s   not   g l u e d   to  t h e   t i p p i n g   p a p e r   and  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   by  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   t i p p i n g   p a p e r  
w h i c h   c o r r e s p o n d   to   o p e n i n g s   made  in   t h e   f i l t e r   p l u g  

w r a p .   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   by  a x i a l l y  

m o v i n g   t h e   f i l t e r   p l u g   w i t h i n   t he   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   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 .  

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  t h e   f i l t e r   p l u g   may  be  r e m o v e d  

f r o m   t h e   c i g a r e t t e   by  t h e   s m o k e r   and  no t   r e a d i l y  

r e p l a c e d .   A l s o ,   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   o f  

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

a i r   d i l u t i o n   v a l u e   s e l e c t e d   by  t h e   s m o k e r   i s   n o t  

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  n u m b e r   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   t o   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   mak ing   m a c h i n e r y   o f  

c o n v e n t i o n a l   d e s i g n .  

T h e s e   p r i o r   a d j u s t a b l e   c i g a r e t t e s   a l s o   do  n o t  

p r o v i d e   a  m e a n s   to   m a i n t a i n   t h e   r e s i s t a n c e   to   d r a w  

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

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

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

c o n s t a n t   a i r   d i l u t i o n   v a l u e .   A l s o ,   t h e s e   p r i o r  

a d j u s t a b l e   c i g a r e t t e s   do  n o t   p r o v i d e   an  e n c a p s u l a t e d  

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

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 ,   t h e   r e s i s t a n c e   t o  

d r a w   v a l u e   or   b o t h   v a l u e s .  

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  f i l t e r   c i g a r e t t e ,   w h i c h   can  b e  

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 ,   t h a t   i s   a d j u s t a b l e   by  the   s m o k e r   t o   v a r y   o n e  

o r   more   of   t h e   a i r   d i l u t i o n   v a l u e ,   t h e   r e s i s t a n c e   t o  

d r a w   v a l u e ,   and  t h e   f l a v o u r   of  t h e   c i g a r e t t e .  

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  

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

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

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

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   p l u g   c o m p r i s e s   a  m o u t h -  

end   s e g m e n t   c o n n e c t e d   a t   l e a s t   a x i a l l y   to   a  r o d - e n d  

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

In  some  p r e f e r r e d   v a r i a b l e   a i r   d i l u t i o n  

e m b o d i m e n t s ,   a t   l e a s t   one  o p e n i n g   is   made  t h r o u g h   t h e  

t i p p i n g   p a p e r ,   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 ,  

and   in   t h e   u n d e r l y i n g   p o r t i o n   of  the   f i l t e r   p l u g   w r a p ,  
s u c h   t h a t ,   as  t h e   f i r s t   s e g m e n t   of  t h e   f i l t e r   i s  

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

in   t h e   t i p p i n g   p a p e r   and  t h e   o p e n i n g   in  t h e   u n d e r l y i n g  



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

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

f i l t e r   and  c o m b i n e   w i t h   smoke ,   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 .   The  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  

of  smoke  e x i t i n g   t h e   mouth   end  of  t h e   f i l t e r   and  i s  

e x p r e s s e d   as  a  p e r c e n t a g e .  

The  p r e s e n t   i n v e n t i o n   a l s o   i n c l u d e s   w i t h i n   i t s  

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

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

p r o v i d e d   by  a s s e m b l i n g   t h e   f i l t e r   and  i m p e r m e a b l e  

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

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

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

t h e   s e c o n d   s e g m e n t   of  t h e   f i l t e r   wh ich   a r e   in   v a r y i n g  

d e g r e e s   of  r e g i s t r y   as  t h e   f i r s t   s e g m e n t   is   r o t a t e d  

a b o u t   t h e   a x i s   of  t h e   c o r e ,   t h e r e b y   p r o v i d i n g   p a t h s   o f  

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

f i l t e r ,   t h u s   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   o f  

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

A l s o   i n c l u d e d   w i t h i n   t h e   s c o p e   of  t h e   p r e s e n t  

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

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

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

e m b o d i m e n t .   As  t h e   f i r s t   s e g m e n t   is   r o t a t e d   a b o u t   t h e  

c e n t r a l   c o r e   to   i n c r e a s e   t h e   a i r   d i l u t i o n   v a l u e ,   t h e  

r e s i s t a n c e   to   draw  d e c r e a s e s .   The  c h a n n e l s   of  t h i s  

e m b o d i m e n t   a r e   c o n f i g u r e d   such   t h a t ,   as  t h e   a i r  

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

s e g m e n t ,   t h e   c h a n n e l s   a r e   s u b j e c t   to   i n c r e a s i n g  

d e r e g i s t r y   w h i c h   i n c r e a s e s   t h e   r e s i s t a n c e   to   d r a w .   T h e  

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

of   t h e   c h a n n e l s   i s   to  m a i n t a i n   a  c o n s t a n t   r e s i s t a n c e  

to  d r a w .  



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

w i t h o u t   t h e   v a r i a b l e   d i l u t i o n   f e a t u r e   and  w i t h   o r  

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

f e a t u r e   w h i c h   is   p r o v i d e d   w i t h   an  e n c a p s u l a t e d  

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

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

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

In   o t h e r   p r e f e r r e d   e m b o d i m e n t s ,   t h e   w r a p p i n g   h a s   a  

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

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

e x t e n d 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   d e p r e s s i o n s  

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   s e c o n d   s e g m e n t ,  

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

t h e   s e c o n d   s e g m e n t ,   t h e   d e g r e e   of  r e g i s t r y   of  t h e   f i r s t  

a n d   s e c o n d   d e p r e s s i o n s   v a r i e s ,   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   i n t e r i o r   of  t h e   f i r s t  

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

t i p p i n g   p a p e r   and  t r a v e l s   a l o n g   t h e   d e p r e s s i o n s   i n t o  

t h e   e x p o s e d   p o r t i o n s   of  t h e   a b u t t i n g   e n d s   of  t h e   f i r s t  

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

t h e   t i p p i n g   p a p e r   may  be  p r o v i d e d   e i t h e r   by  e m p l o y i n g  

a i r   p e r m e a b l e   t i p p i n g   p a p e r   or   by  p r o v i d i n g   a  p l u r a l i t y  

o f   o p e n i n g s   in   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   w h i c h  

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

f i r s t   s e g m e n t   or   t h e   s e c o n d   s e g m e n t   or   b o t h   s e g m e n t s .  

The  c i g a r e t t e s   of  t h e   p r e s e n t   i n v e n t i o n   may  b e  

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

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

t o b a c c o   rod  and  a  w r a p p e d   f i l t e r   p l u g   t o   a  d e s i r e d  

l e n g t h ,   b r i n g i n g   t h e   t o b a c c o   rod   and  t h e   w r a p p e d   f i l t e r  

p l u g   i n t o   a x i a l   a l i g n m e n t ,   o v e r w r a p p i n g   t h e   t o b a c c o   r o d  

a n d   t h e   w r a p p e d   f i l t e r   p l u g   w i t h   t i p p i n g   p a p e r ,   f o r m i n g  



a  c i r c u m f e r e n t i a l   c u t   in  t he   w r a p p e d   f i l t e r   p l u g   a n d  

t h e   t i p p i n g   p a p e r ,   t h e   c i r c u m f e r e n t i a l   c u t   e x t e n d i n g  

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

l e a v e   a  c e n t r a l   b o r 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  

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

m o v e m e n t   of  t h e   s e g m e n t s   of  t he   f i l t e r   p l u g   d e f i n e d   b y  

t h e   c i r c u m f e r e n t i a l   c u t .  

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

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 ,   in   w h i c h :  

F i g .   1  i s   an  e n l a r g e d   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   of  t h e   f i l t e r   p l u g   and  t o b a c c o   rod   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   t a k e n   f rom  t h e   m o u t h  

e n d ;  

F i g .   2  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i ew   of  o n e  

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   t a k e n   f rom  t h e   mouth   end  and  s h o w i n g   t h e  

t o b a c c o   r o d ,   f i l t e r ,   and  t i p p i n g   p a p e r   as  w e l l   as  t h e  

o p e n i n g s   p r o v i d e d   t h r o u g h   t he   t i p p i n g   p a p e r   and  p l u g  

w r a p   to   p r o v i d e   f o r   v a r i a b l e   d i l u t i o n ;  

F i g .   3  i s   a  l o n g i t u d i n a l   s e c t i o n   t a k e n   on  t h e  

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

F i g .   4  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i ew   of  a  

s e c o n d   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   t a k e n   f r o m  

t h e   mou th   e n d ;  

F i g .   5  i s   a  p e r s p e c t i v e   v i ew  of  t h e   a s s e m b l e d  

e m b o d i m e n t   of  F i g .   4 ;  

F i g .   6  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i ew  of  a  

t h i r d   v a r i a b l e   r e s i s t a n c e   to  draw  e m b o d i m e n t   of  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 ;  

F i g .   7  i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v i ew  of  a  

f o u r t h   e m b o d i m e n t   of  t he   i n v e n t i o n   w h i c h   p r o v i d e s   a  
v a r i a b l e   amoun t   of  f l a v o u r a n t ;  

F i g .   8  i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v i ew  of  a  
f i f t h   e m b o d i m e n t   of  t h e   i n v e n t i o n   in   w h i c h   t h e   s e g m e n t s  
of   t h e   f i l t e r   p l u g   a r e   j o i n e d   by  a  p l a s t i c   e x t r u s i o n ;  



F i g .   9  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 i x t h  

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 .   10  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 r o m   t h e   m o u t h   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 .   9 ;  

F i g .   11  i s   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   t h e  

l i n e   B-B  of   F i g .   1 0 ;  

F i g .   12  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 v e n t h   p r e f e r r e d   e m b o d i m e n t   of  t he   f i l t e r   c i g a r e t t e   o f  

t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   13  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 r o m   t h e   m o u t h   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 .   1 2 ;  

F i g .   14  i s   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   t h e  

l i n e   C-C  of  F i g .   1 3 ;  

F i g .   15  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 n  

e i g h t h   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   o f  

t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   16  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 r o m   t h e   m o u t h   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 5 ;  

F i g .   17  i s   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   t h e  

l i n e   D-D  o f   F i g .   1 6 ;  

F i g .   18  i s   a  p e r s p e c t i v e   v i ew   of  a  w r a p p e d   f i l t e r  

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

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

c u t   in   t h e   f i l t e r   p l u g ;  

F i g .   19  i s   a  s e c t i o n a l   v i ew  t a k e n   a l o n g   t h e   l i n e  

E-E  of   F i g .   18  s h o w i n g   t h e   d e p t h   of  t he   c u t   of  t h e  

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

a x i a l   c o r e ;  



F i g .   20  i s   a  l o n g i t u d i n a l   s e c t i o n   t a k e n   on  t h e  

l i n e   F-F  of  F i g .   1 ;  

F i g .   21  i s   a  v i ew  in  p e r s p e c t i v e   of  a  l a s e r  

s y s t e m   f o r   use   in  m a k i n g   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   and  u n d e r l y i n g   p l u g   w r a p   of  t h e   v a r i a b l e  

d i l u t i o n   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 .   22  i s   a  p a r t i a l   e l e v a t i o n a l   v iew  of   a  

m e c h a n i c a l   a p p a r a t u s   f o r   use   in  making   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  u n d e r l y i n g   p l u g   wrap  of  t h e   v a r i a b l e  

d i l u t i o n   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 .   23  i s   a  p a r t i a l   e l e v a t i o n a l   v i ew   of   t h e  

c u t t i n g   m e c h a n i s m   of  t h e   a p p a r a t u s   of  F i g .   22;   a n d  

F i g .   24  shows  an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

a p p a r a t u s   of  F i g .   2 2 .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   v a r i a b l e   d i l u t i o n  

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   is   shown  i n   F i g s .   1 ,  

2  and   3  and  c o m p r i s e s   a  t o b a c c o   rod  1,  w h i c h   i 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   c h a r g e   of  t o b a c c o   2  w r a p p e d  
in   c i g a r e t t e   p a p e r   3.  The  t o b a c c o   rod  i s   j o i n e d   i n  

a b u t t i n g   e n d - t o - e n d   r e l a t i o n   to   a  w r a p p e d   f i l t e r   p l u g   4  

w h i c h   has   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g   c u t   5 

i n t e r m e d i a t e   t h e   mouth   end  and  t he   t o b a c c o   r o d   e n d  

d e f i n i n g   a  c e n t r a l   a x i a l   c o r e   16,  as  shown  in   F i g s .   3 ,  

7  and   21,  and  w h i c h   d i v i d e s   t h e   f i l t e r   p l u g   i n t o   a  
f i r s t   m o u t h - e n d   s e g m e n t   6  and   a  s e c o n d   r o d - e n d  

s e g m e n t   7 .  

The  f i l t e r   p l u g   and  a  p o r t i o n   of  t h e   m o u t h   end  o f  

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

p a p e r   8.  The  t i p p i n g   p a p e r   h a s   a  c i r c u m f e r e n t i a l y  

e x t e n d i n g   row  of  c l o s e l y   s p a c e d   p e r f o r a t i o n s   9  w h i c h  

o v e r l i e   t h e   s e c o n d   s e g m e n t  7   of   t he   f i l t e r   p l u g  

a d j a c e n t   t h e   mouth   end  of  t h e   t o b a c c o   rod  1.  T h i s   r ow 

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

m o u t h - e n d   band   10  and  a  s e c o n d   r o d - e n d   band   1 1 .  

The  i n n e r   s u r f a c e   of  band   10  i s   a t t a c h e d   a d j a c e n t  

t h e   mouth   end  to  t h e   f i r s t   s e g m e n t   6  of  t h e   f i l t e r  



p l u g ,   p r e f e r a b l y  b y   means   of  an  a d h e s i v e   band  13.   T h e  

i n n e r   s u r f a c e   of  band   11  j o i n s   t h e   s e c o n d   s e g m e n t   7  o f  

t h e   f i l t e r   p l u g   to   t h e   mou th   end  of   t h e   t o b a c c o   rod   1 ,  

p r e f e r a b l y   by  means   of  a  band   of  a d h e s i v e   12  e x t e n d i n g ,  

in   w i d t h ,   b e t w e e n   t h e   row  of  p e r f o r a t i o n s   9  and  t h e   r o d  

end  of   b a n d   11.  At  l e a s t   one  o p e n i n g   i s   made  t h r o u g h  

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   p l u g   wrap  a t   a  

p o s i t i o n   on  band   10  i n t e r m e d i a t e   t h e   row  o f  

p e r f o r a t i o n s   9  and  t h e   c u t   5 .  

S i n c e   t h e   o p e n i n g s ,   14  and   15  r e s p e c t i v e l y ,   a r e  

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

and   v a r i a b l e   d i l u t i o n   i s   a c h i e v e d   by  r o t a t i n g   band   1 0  

and   b r e a k i n g   t h e   row  of  p e r f o r a t i o n s   9,  t h e r e b y  

a l l o w i n g   b a n d   10  and  t h e   s e g m e n t   6  t o   r o t a t e   in   u n i s o n  

a b o u t   t h e   c e n t r a l   c o r e   16 .   T h i s   c o r e   may  t y p i c a l l y  

h a v e   a  d i a m e t e r   w i t h i n   t h e   r a n g e   of   f rom  a b o u t   12.7%  t o  

a b o u t   38 .1%  of   t h e   d i a m e t e r   of  t h e   f i l t e r   p l u g ,   a  v a l u e  

o f   a b o u t   25 .4%  b e i n g   p r e f e r a b l e .   T h i s   r a n g e   w i l l  

p e r m i t   s e g m e n t   6  t o   be  r o t a t e d   3600  w i t h o u t   b r e a k i n g  

t h e   c o r e   16.   R o t a t i o n   of   t h e   b a n d   10  r o t a t e s   o p e n i n g  

14  r e l a t i v e   to   o p e n i n g   15  t h u s   v a r y i n g   t h e   d e g r e e   o f  

r e g i s t r y ,   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 .  

B o t h   t h e   t i p p i n g   p a p e r   8  and  t h e   w r a p p i n g   of  t h e  

f i l t e r   p l u g   4  a r e   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  

w r a p p i n g s   w h i c h   r e s t r i c t   any  r a d i a l   a i r   f low  t h r o u g h  

t h e   f i l t e r   p a p e r   and  u n d e r l y i n g   p l u g   wrap   to   t h e   a r e a  

o f   r e g i s t r y   b e t w e e n   o p e n i n g s   14  and   15 .   The  f i l t e r  

p a p e r   may  be  any  c o m m e r c i a l l y   a v a i l a b l e ,   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 ,   p a p e r   and  t h e   f i l t e r   p l u g   may  be  a n y  

c o n v e n t i o n a l ,   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   such   a s  

a  c e l l u l o s e   a c e t a t e   f i l t e r   or  t h e   l i k e .   The  f i l t e r  

m a t e r i a l   can   be  of  u n i f o r m   d e n s i t y   or  i t   can  c o n t a i n   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   a x i a l   c o r e   of  r e l a t i v e l y   h i g h  

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

m a t e r i a l   of   r e l a t i v e l y   l o w e r   d e n s i t y .   When  i t   i s  



d e s i r e d   t o   use   t h e   n o n - u n i f o r m   d e n s i t y   f i l t e r   p l u g ,   t h e  

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

p r e v i o u s l y   d e s c r i b e d   a x i a l   c o r e   16.   Any  c o n v e n t i o n a l ,  

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   p l u g   wrap  may  b e  

e m p l o y e d .  

Means   f o r   p e r m i t t i n g   t h e   s m o k e r   to  s e l e c t   t h e  

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

i n d i c i a   ( n o t   shown)  p r i n t e d   on  o p p o s i t e   s i d e s   of   t h e  

row  of  p e r f o r a t i o n s   9,  and  w h i c h   a r e   made  r e a d i l y  

v i s i b l e   and  a r e   d e s i g n e d   to   show  t h e   d e g r e e   of  r e g i s t r y  

o f   t h e   o p e n i n g s .  

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  a n d  

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

t o b a c c o   2  w r a p p e d   in  c i g a r e t t e   p a p e r   3  and  j o i n e d   t o  

f i l t e r   p l u g   4  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 .   T h e  

f i l t e r   p l u g   h a s   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g   c u t   5 

i n t e r m e d i a t e   t h e   mouth  end  and  t h e   t o b a c c o   rod   e n d  

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

s e g m e n t   6  and   a  s e c o n d   r o d - e n d   s e g m e n t   7.  The  f i l t e r  

p l u g   i s   j o i n e d   to  t he   t o b a c c o   rod  by  t i p p i n g   p a p e r   1 7 ,  

p r e f e r a b l y   by  a  band  of  a d h e s i v e   18  on  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 a p s   t h e  

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

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   on  t h e  t o b a c c o  

rod  a d j a c e n t   t h e   f i l t e r   to   a  p o i n t   i n t e r m e d i a t e  t h e   c u t  

5  and  t h e   mou th   end  of  t h e   s e g m e n t   6.  An  o p e n i n g   14  i s  

made  t h r o u g h   t h e   t i p p i n g   p a p e r   a t   a  p o s i t i o n   b e t w e e n  

t h e   c u t   5  and   t he   mouth  end  of  t h e   t i p p i n g   p a p e r .   A 

c o r r e s p o n d i n g   o p e n i n g   15  i s   made  in  t he   p l u g   w r a p   a t   a  

p o s i t i o n   u n d e r l y i n g   o p e n i n g   14.   O p e n i n g s   1 4  a n d   15  a r e  

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

in   r e g i s t r y .  

The  c i r c u m f e r e n t i a l l y   e x t e n d i n g   cu t   5  d e f i n e s   a  

c e n t r a l ,   a x i a l l y   e x t e n d i n g   c o r e   16  h a v i n g   a  p r e f e r r e d  

d i a m e t e r   as  n o t 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  

p r e f e r r e d   e m b o d i m e n t .   In  p r a c t i c e ,   t h a t   p o r t i o n   o f  



f i l t e r   p l u g   s e g m e n t   6  w h i c h   i s   not   w r a p p e d   by  t i p p i n g  

p a p e r   17  i s   g r a s p e d   by  t h e   s m o k e r   and  r o t a t e d   a b o u t  

t h e   c e n t r a l   c o r e   16 ,   t h u s   r o t a t i n g   o p e n i n g s   15  r e l a t i v e  

t o   o p e n i n g s   14 ,   t h e r e b y   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  

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

In   a  t h i r d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n  

shown  in  F i g .   6,  t h e   o p e n i n g s   14  and  15  of   t h e   f i r s t  

and   s e c o n d   e m b o d i m e n t   may  be  o m i t t e d   or   r e t a i n e d   and  a  

p l u r a l i t y   of   a x i a l l y   e x t e n d i n g   p a s s a g e s   19  made  in   t h e  

f i r s t   and  s e c o n d   s e g m e n t s   6  and  7  of   t h e   f i l t e r   p l u g .  

T h e s e   p a s s a g e s   in   t h e   f i r s t   and  s e c o n d   s e g m e n t s   6  and  7 

a r e   made  s u c h   t h a t ,   as  t h e   f i r s t   s e g m e n t   6  o f   t h e  

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

c o r e   16,  t h e   p a s s a g e s   i n   t h e   f i r s t   and  s e c o n d   s e g m e n t s  

a r e   in  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 u s   v a r y i n g   t h e  

r e s i s t a n c e   to   d raw  of   t h e   c i g a r e t t e .   V a r i a b l e  

r e s i s t a n c e   to   d raw  may  be  s e l e c t e d   in  c o n j u n c t i o n   w i t h  

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

c o n s t a n t   as  t h e   d i l u t i o n   i s   v a r i e d   or  may  be  s e l e c t e d  

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

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

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

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

f i l t e r .   T h i s   means   may  c o m p r i s e   an  a x i a l l y   e x t e n d i n g  

c e l l o p h a n e   t u b e   20  c o n t a i n i n g   i n d i v i d u a l   c e l l s   21  o f  

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

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

c e n t r a l   c o r e   16 .   As  c an   be  s e e n   from  F i g .   6,  i n c r e a s e d  

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

s e r v e s   to   i n c r e a s e   t h e   t w i s t   e x p e r i e n c e d   by  t h e  

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

o f   f l a v o u r a n t   c e l l s .   The  s m o k e r   can  t h u s   v a r y   t h e  

i n t e n s i t y   of   f l a v o u r   r e l e a s e d   by  the   f l a v o u r   c a p a s u l e  

by  r o t a t i n g   t h e   f i l t e r   p l u g   a  d e s i r e d   a m o u n t .   T h e  



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

c o n j u n c t i o n   w i t h   any  of  t h e   e m b o d i m e n t s .  

F i g .   8  shows   an  a l t e r n a t i v e   a r r a n g e m e n t   f o r  

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

s e g m e n t   6  and   t h e   s e c o n d   s e g m e n t   7  of  t h e   f i l t e r   p l u g  

4.  In  t h i s   a r r a n g e m e n t ,   p l a s t i c   e x t r u s i o n   22,   f o r m e d  

as  p a r t   of   t h e   f i l t e r   p l u g ,   l i e s   a l o n g   t h e   a x i s   of  t h e  

f i r s t   and  s e c o n d   s e g m e n t s .   The  cu t   5  e x t e n d s   down  t o  

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

o r d i n a r y   s k i l l   in  t h e   a r t   t h a t   t h e   p l a s t i c   e x t r u s i o n  

shown  in  F i g .   8  can   be  u s e d   w i t h   any  of  t h e   f i r s t ,  

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

T h r e e   f u r t h e r   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  

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   9  t o   1 7  

in   w h i c h   l i k e   p a r t s   a r e   g i v e n   l i k e   r e f e r e n c e   n u m b e r s  

t h r o u g h o u t .  

Common  to  t h e s e   t h r e e   e m b o d i m e n t s   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   100 ,   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   of  t o b a c c o   1 0 1  

e n c l o s e d   in   c i g a r e t t e   p a p e r   1 0 2 ,   is   a x i a l l y   a l i g n e d   i n  

a b u t t i n g   e n d - t o - e n d   r e l a t i o n   w i t h   a  f i l t e r   p l u g   1 0 3 ,  

w h i c h   c o m p r i s e s   a  f i r s t   s e g m e n t   104  and   a  s e c o n d  

s e g m e n t   1 0 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   a x i a l l y  

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

106.   The  s e c o n d   s e g m e n t   a b u t s   t h e   t o b a c c o   rod   100  a t  

t h e   l i n e   of  a b u t m e n t   107  and   i s   j o i n e d   t h e r e t o .   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   f i r s t   s e g m e n t   to   t h e   s e c o n d  

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

s e c o n d   s e g m e n t s   a re   w r a p p e d   in   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   p l u g   wrap  108  w h i c h   has   a  p l u r a l i t y   o f  

f i r s t   d e p r e s s i o n s   109  w h i c h   a r e   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  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  

f i r s t   s e g m e n t .   T h e s e   d e p r e s s i o n s   e x t e n d   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   m o u t h   end  of  t h e   f i r s t  

s e g m e n t   and  t h e   l i n e   of  a b u t m e n t   106,   to   t h e   l i n e   1 0 6 .  



A  c o r r e s p o n d i n g   s e t   of  d e p r e s s i o n s   110 ,   w h i c h   a r e  

r e g i s t r a b l e   w i t h   t h e   f i r s t   d e p r e s s i o n s ,   e x t e n d   from  t h e  

l i n e   106  t o   a  p o s i t i o n   i n t e r m e d i a t e   l i n e   106  and  l i n e  

1 0 7 .   When  t h e   d e p r e s s i o n s   109  and  110  a r e   in  r e g i s t r y ,  

t h e   f i l t e r   tow  i s   n o t   e x p o s e d   and  a i r   d o e s   no t   f l o w  

t h r o u g h   t h e   t i p p i n g   p a p e r ,   a l o n g   t h e   d e p r e s s i o n s   a n d  

i n t o   t h e   f i l t e r   tow.   The  f i l t e r   p l u g   103  and  t h e  

t o b a c c o   rod   100  a r e   c i r c u m s c r i b e d   by  a  l a y e r   of  t i p p i n g  

p a p e r   111  w h i c h   e x t e n d s   f rom  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   to   a  p o s i t i o n   on  t h e   t o b a c c o   rod   a d j a c e n t   l i n e  

1 0 7 .  

The  t i p p i n g   p a p e r   111  i s   a i r   t r a n s m i s s i v e ,   and ,   a s  

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

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

rows   o f   p e r f o r a t i o n s   1 1 2 ,   w h i c h   c o m m u n i c a t e   w i t h   t h e  

s e c o n d   s e t   of   d e p r e s s i o n s   1 1 0 .   In  an  a l t e r n a t i v e  

e m b o d i m e n t ,   t h e   t i p p i n g   p a p e r   111  may  be  a i r   p e r m e a b l e  

and   t h e   p e r f o r a t i o n s   112  o m i t t e d .   T h e s e   p e r f o r a t i o n s ,  

when   p r e s e n t ,   may  o v e r l i e   t h e   s e c o n d   s e g m e n t ,   or  t h e  

f i r s t   s e g m e n t ,   or  b o t h   s e g m e n t s .   The  p e r f o r a t i o n s   may 

be  f o r m e d   by  c o n v e n t i o n a l   means   known  t o   t h o s e   s k i l l e d  

i n   t h e   a r t ,   s u c h   as  e l e c t r o s t a t i c   d i s c h a r g e ,   m e c h a n i c a l  

p e r f o r a t i o n ,   or  l a s e r   p e r f o r a t i o n .   The  d e p r e s s i o n s   may 

be  f o r m e d   by  p a s s i n g   t h e   f i l t e r   rod  b e t w e e n   r o l l e r s  

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

w r a p .  

Means   j o i n   t h e   f i r s t   and  s e c o n d   s e g m e n t s   such   t h a t  

t h e   f i r s t   s e g m e n t   i s   r o t a t a b l e   a b o u t   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 h i s   m e a n s ,   in   one  p r e f e r r e d  

e m b o d i m e n t   shown  in  t h e   f i g u r e s ,   i s   an  e x t r u d e d   p l a s t i c  

r o d   1 1 3 .   T h i s   e m b o d i m e n t   may  be  f o r m e d   by  e x t r u d i n g   a  

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

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

c i r c u m f e r e n t i a l l y   down  t o   t h e   e x t r u d e d   r o d ,   w h e r e b y   t h e  

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

s e c o n d   s e g m e n t .   A l t e r n a t i v e l y ,   a  c o n v e n t i o n a l  



c e l l u l o s e   a c e t a t e   f i l t e r   may  be  cut   c i r c u m f e r e n t i a l l y  

so  as  to   l e a v e   a  c e n t r a l   c o r e   a b o u t   w h i c h   t h e   f i r s t  

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

h a v i n g   an  a x i a l   c o r e   of  a  d e n s e r   f i l t e r   tow  s u r r o u n d e d  

by  a  l e s s   d e n s e   f i l t e r   tow  and  t h e n   c i r c u m f e r e n t i a l l y  

s l i t   down  to  t h e   d e n s e r   c o r e ,   t h e r e b y   r e n d e r i n g   t h e  

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

In  one  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 .   9  t o  

11,   t he   t i p p i n g   p a p e r   111  e x t e n d s   f rom  t h e   m o u t h   end  o f  

t h e   f i r s t   s e g m e n t   104  t o   a  p o s i t i o n   on  t h e   t o b a c c o   r o d  

a d j a c e n t   t h e   l i n e   of  a b u t m e n t   107 .   The  t i p p i n g   p a p e r  
111  h a s   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g   row  of  c l o s e l y  

s p a c e d   p e r f o r a t i o n s   f o r m i n g   a  b r e a k - a w a y   l i n e   113  w h i c h  

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

d e p r e s s i o n s   110  and  t h e   l i n e   of  a b u t m e n t   1 0 7 .   T h i s  

l i n e   113  d i v i d e s   t h e   t i p p i n g   p a p e r   i n t o   a  m o u t h - e n d  

s l e e v e   and  a  r o d - e n d   s l e e v e .   The  r o d - e n d   s l e e v e  

a t t a c h e s   t h e   s e c o n d   s e g m e n t   to   t h e   t o b a c c o   r o d ,  

p r e f e r a b l y   by  means  of  an  o v e r l a p p i n g   band   of  a d h e s i v e  

m a t e r i a l   114  as  shown  in  F i g s .   9  to   11 .   The  m o u t h - e n d  

s l e e v e   is   a t t a c h e d   to   t h e   f i r s t   s e g m e n t   104 ,   p r e f e r a b l y  

by  a  band   of  a d h e s i v e   115  i n t e r m e d i a t e   t h e   mou th   e n d  

and   t h e   d e p r e s s i o n s   109 ,   as  shown  in  F i g s .   9  t o   1 1 .  

T h i s   e m b o d i m e n t   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   known  to  t h o s e   s k i l l e d   i n  

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  row  o f  

p e r f o r a t i o n s   113  i s   p r e f e r a b l y   made  e m p l o y i n g   a  l a s e r  

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

d i a m e t e r   p e r f o r a t i o n s   such   t h a t   t h e   l i n e   113  r e t a i n s  

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

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

t o b a c c o   r o d .   P r e f e r a b l y   t h e   l a s e r   s y s t e m   is   e m p l o y e d  

t o   make  a b o u t   39  p e r f o r a t i o n s   p e r   cm  ( a b o u t   1 0 0  

p e r f o r a t i o n s   p e r   i n c h ) .  

In  p r a c t i c e ,   t h e   mouth   end  of  t h e   c i g a r e t t e   a n d  

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



t o   t h e   o t h e r   t o   b r e a k   t h e   row  of  p e r f o r a t i o n s   113  a n d  

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

r e g i s t r y   of   t h e   d e p r e s s i o n s   109  and  110  and  v a r y i n g   t h e  

a m o u n t   of   a i r   f l o w i n g   t h r o u g h   t h e   o p e n i n g s   112  i n t o   t h e  

d e p r e s s i o n s   and  t h e n   i n t o   t he   f i l t e r   m a t e r i a l   w h e r e   t h e  

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

and   c h a n g 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 .  

In   a n o t h e r   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 2  

t o   14,   t h e   t i p p i n g   p a p e r   111  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   b a n d s   116  and  117  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   111  and   t h e   p l u g   wrap   108.   The  f i r s t  

b a n d   116  e x t e n d s   f r o m   t h e   mouth   end  of  t h e   f i l t e r   p l u g  

103  t o   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  t h e  

d e p r e s s i o n s   109 .   T h i s   b a n d   116  i s   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 ,   p r e f e r a b l y   by  an  a d h e s i v e  

m a t e r i a l   8.  A  s e c o n d   b a n d   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    t h e   d e p r e s s i o n s   110  and  t h e   l i n e   o f  

a b u t 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   100  w h i c h  

c o r r e s p o n   to   t h e   p o s i t i o n   of  t h e   rod  end  of  t h e  

t i p p i n g   p t p e r   1 1 1 .  

T h i s   band   117  j o i n s   t h e   s e c o n d   s e g m e n t   105  to   t h e  

t o b a c c o   r o d   100 ,   p r e f e r a b l y   by  means  of   an  a d h e s i v e  

m a t e r i a l   119 .   The  t i p p i n g   p a p e r   i s   a t t a c h e d   o n l y   t o  

t h e   f i r s t   b a n d   116 ,   p r e f e r a b l y   by  means   of  an  a d h e s i v e  

m a t e r i a l   120 .   T h u s ,   t h e   e n t i r e   t i p p i n g   p a p e r   r o t a t e s  

w i t h   t h e   f i r s t   s e g m e n t   104 ,   a b o u t   t h e   l o n g i t u d i n a l   a x i s  

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

t h e   e m b o d i m e n t   o f   F i g s .   9  to   1 1 .  

I n   a n o t h e r   p r e f e r r e d   e m b o d i m e n t ,   as  shown  in  F i g s .  

15  t o   17,   t h e   t i p p i n g   p a p e r   111  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   m o u t h   end  of  t he   f i r s t   s e g m e n t   104  a n d  

t h e   d e p r e s s i o n s   109  t o   a  p o s i t i o n   on  t o b a c c o   rod   1 0 0  

a d j a c e n t   t h e   l i n e   of   a b u t m e n t   107.   The  t i p p i n g   p a p e r  

j o i n s   t h e   s e c o n d   s e g m e n t   105  t o   t he   t o b a c c o   rod   1 0 0 ,  

p r e f e r a b l y   by  m e a n s   of   an  o v e r l a p p i n g   band   of  a d h e s i v e  

1 2 1 .   T h u s ,   t h e   t i p p i n g   p a p e r   i s   a t t a c h e d   o n l y   to   t h e  



t o b a c c o   c o l u m n   100  and  t h e   s e c o n d   s e g m e n t   1 0 5 .   T h e  

f i r s t   s e g m e n t   104  p r o t r u d e s   f rom  t h e   mou th   end  of  t h e  

t i p p i n g   p a p e r   111  and  may  be  g r a s p e d   by  t h e   s m o k e r   a n d  

r o t a t e d   w i t h i n   t h e   t i p p i n g   p a p e r   111  t o   v a r y   t h e   d e g r e e  

of  r e g i s t r y   of  t h e   d e p r e s s i o n s   109  and  1 1 0 .   A i r  

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

F i g s .   9  t o   1 1 .  

The  c i g a r e t t e s   of  t h e   p r e s e n t   i n v e n t i o n   may  b e  

r e a d i l y   p r o d u c 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   a n d  

t i p p i n g   a p p a r a t u s   w i t h   a  min imum  of  m o d i f i c a t i o n .  

F o r m i n g   and  c u t t i n g   t h e   c i g a r e t t e   rod   and  t h e   f i l t e r  

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

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

r o d   and  t h e   o v e r w r a p p i n g   w i t h   t i p p i n g   p a p e r   a r e  

a c c o m p l i s h e d   in   t h e   same  m a n n e r   as  in  t h e   m a n u f a c t u r e  

of   c o n v e n t i o n a l   c i g a r e t t e s .  

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

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

F i g s .   1  t o   8  by  s i m u l t a n e o u s l y   f o r m i n g   t h e   o p e n i n g s   i n  

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   p l u g   w r a p .   T h i s  

i s   a c c o m p l i s h e d ,   in  one  m a n n e r ,   s i m p l y   by  s l i t t i n g   o r  

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

on  each   c i g a r e t t e   as  i t   p a s s e s   t h r o u g h   t h e   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   m a c h i n e r y   a t   or  n e a r   a  r o l l i n g   s h o e  

s t a t i o n .  

As  shown  in   F i g s .   18  and  19,  t h e   c i r c u m f e r e n t i a l l y  

e x t e n d i n g   c u t   5  in   t h e   f i l t e r   p l u g   4  may  be  made  u s i n g  

a  c i r c u l a r   k n i f e   22  w h i c h   i s   s e t   to   p e n e t r a t e   a  

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

T y p i c a l l y ,   t h e   c i r c u l a r   k n i f e   and  t h e   f i l t e r   p l u g   a r e  

b o t h   r o t a t e d   as  shown  in  F i g .   19,  r e s u l t i n g   in  a  

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

c o r e   16  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   f i l t e r   p l u g .  

The  row  of  p e r f o r a t i o n s   9  in   t h e   t i p p i n g   p a p e r   i n  

t h e   f i r s t   e m b o d i m e n t   may  be  made  by  any  c o n v e n t i o n a l  



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

p e r f o r a t i o n ,   or  m e c h a n i c a l   p e r f o r a t i o n   u s i n g   p o i n t s   o r  
k n i v e s .   In   p r a c t i c e ,   t h e   t i p p i n g   p a p e r   i s   fed   t h r o u g h  

a  p e r f o r a t i o n   zone   w h e r e   i t   i s   e x p o s e d   to   a  l a s e r   l i g h t  

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

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

as   to   a l l   b u t   p a r t   t h e   p a p e r   a l o n g   t h e   " b r e a k   a w a y "  

l i n e   9  s h o w n   in  F i g .   2.  The  a t t a c h m e n t   w h i c h   r e m a i n s  

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

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

d u r i n g   a s s e m b l y .   P r e f e r a b l y ,   a  l a s e r   s y s t e m   i s  

e m p l o y e d   t o   make  a b o u t   39  p e r f o r a t i o n s   p e r   cm  ( a b o u t  

100  p e r f o r a t i o n s   p e r   i n c h )   in   t h e   p a p e r .  
The   t i p p i n g   p a p e r   may  be  a p p l i e d   t o   t h e   f i l t e r  

p l u g   and   t o b a c c o   rod   e m p l o y i n g   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 e n   t h e   o p e n i n g s   14  a n d   15  a r e  

made   t h r o u g h   t h e   t i p p i n g   p a p e r   and  u n d e r l y i n g   p l u g   w r a p  

e m p l o y i n g   e i t h e r   a  l a s e r   s y s t e m   as  shown  in   F i g .   21  o r  

a  m e c h a n i c a l   s y s t e m   as  shown  in  F i g s .   22 ,   23  and  2 4 .  

P r e f e r a b l y ,   a  shown  in   F i g .   21,  a  l a s e r  

p e r f o r a t i o n   s y s t e m   i s   e m p l o y e d   w h i c h   u s e s   a  l a s e r   23  t o  

g e n e r a t e   a  l a s e r   beam  25  t h a t   i s   r e f l e c t e d   by  m i r r o r   2 6  

and   c o l l e c t e d   by  l e n s   27  w h i c h   f o c u s e s   t h e   beam.   T h e  

l a s e r   b e a m   25  i s   f o c u s e d   to   t r a v e r s e   t h e   r o t a t i n g  

c i g a r e t t e   and  i s   s e t   to   r e m a i n   on  f o r   a  t i m e   p e r i o d  

s u f f i c i e n t   to   make  an  o p e n i n g ,   p r e f e r a b l y   a  s l i t   of  a  

d e s i r e d   l e n g t h ,   t h r o u g h   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   p l u g   w r a p .   S l i t s   one  m i l l i m e t e r   wide   a r e  

p r e f e r r e d .   I f   i t   i s   d e s i r e d   to   e s t a b l i s h   a  l i n e   o f  

p e r f o r a t i o n s   i n s t e a d   of  s l i t s ,   t h e   l a s e r   beam  may  b e  

p u l s e d .  

The   o p e n i n g s   t h r o u g h   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   p l u g   wrap   may  a l s o   be  made  by  m e c h a n i c a l  

m e a n s   as   shown  in  F i g s .   22,  23  and  24.   As  shown  i n  

F i g .   22 ,   c i g a r e t t e s   28  a r e   p a s s e d   b e t w e e n   r o t a t i n g  

d r u m s   32  and   33.   Drum  32  f e e d s   t h e   c i g a r e t t e s   b e n e a t h  



a  f i x e d   p l a t e   31  i n t o   c o n t a c t   w i t h   a  c i r c u l a r   k n i f e   2 9  

r o t a t i n g   a b o u t   s h a f t   30  and   h a v i n g   a  V - s h a p e d   edge   3 4  

as  shown  in   F i g .   23.  In  an  a l t e r n a t i v e   e m b o d i m e n t  

shown  in   F i g .   24,  t h e   c i g a r e t t e s   28  a r e   fed  b e t w e e n   a  

r o t a t i n g   drum  35  and  a  f i x e d   p l a t e   36  p a s t  

s e m i - c i r c u l a r   k n i f e   b l a d e s   37  w h i c h   a r e   f i x e d   to   t h e  

p l a t e   3 6 .  

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 b o v e   a r e   o n l y   i l l u s t r a t i v e   o f  

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   i n  

t h e   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 ,  

1 0 0 ) ,   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   f i l t e r   p l u g   ( 4 , 1 0 3 ) ,  

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   p l u g   w r a p p i n g  

c i r c u m s c r i b i n g   t h e   f i l t e r   p l u g ,   and  t i p p i n g   p a p e r   ( 8 ,  

111)   c i r c u m s c r i b i n g   and  j o i n i n g   t h e   f i l t e r   p l u g   and  a  

p o r t i o n   of  t h e   t o b a c c o   r o d ,   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   p l u g   ( 4 , 1 0 3 )   c o m p r i s e s   a  m o u t h - e n d   s e g m e n t  

( 6 , 1 0 4 )   c o n n e c t e d   a t   l e a s t   a x i a l l y   to   a  r o d - e n d   s e g m e n t  

( 7 , 1 0 5 )   f o r   r o t a t i o n   a b o u t   t h e   a x i s   of  t h e   c i g a r e t t e .  

2.  A  f i l t e r   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  

m o u t h - e n d   s e g m e n t   ( 6 , 1 0 4 )   and  s a i d   r o d - e n d   s e g m e n t  

( 7 , 1 0 5 )   a r e   d e f i n e d   by  a  c i r c u m f e r e n t i a l   cu t   ( 5 , 1 0 6 )   i n  

s a i d   f i l t e r   p l u g .  

3.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   2  w h e r e i n  

t h e   c u t   (5)  e x t e n d s   p a r t i a l l y   t h r o u g h   t h e   f i l t e r   p l u g  

(4)  and  d e f i n e s   a  c e n t r a l   a x i s   c o r e   (16)  c o n n e c t i n g   t h e  

m o u t h - e n d   s e g m e n t   (6)  t o   t h e   r o d - e n d   s e g m e n t   ( 7 ) .  

4.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to  c l a i m   2  i n c l u d i n g  

an  a x i a l   p l a s t i c   e x t r u s i o n   ( 2 0 , 2 2 , 1 1 3 )   c o n n e c t i n g   t h e  

s e g m e n t s ,   t h e   c u t   ( 5 , 1 0 6 )   e x t e n d i n g   to   t h e   e x t r u s i o n .  

5.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   2  w h e r e i n  

t h e   f i l t e r   p l u g   (4)  c o m p r i s e s   an  i n n e r   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 o r e   of  f i l t e r   m a t e r i a l   and  an  o u t e r  

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

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

d e n s i t y   of   t h e   i n n e r   f i l t e r   m a t e r i a l   is   g r e a t e r   t h a n  

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

t h e   c u t   (5)  e x t e n d s   to   t h e   i n n e r   f i l t e r   m a t e r i a l .  



6.  A  f i l t e r   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   in   w h i c h   t h e   mouth   end  i s   p r o v i d e d   w i t h   m e a n s  

o p e r a b l e   by  r o t a t i o n   of  t h e   m o u t h - e n d   s e g m e n t   ( 6 , 1 0 4 )  

of   t h e   f i l t e r   r e l a t i v e   to   t h e   r o d - e n d   s e g m e n t   ( 7 , 1 0 5 )  

of  t h e   f i l t e r   to   a l t e r   a t   l e a s t   one  s m o k i n g  

c h a r a c t e r i s t i c   of  t h e   c i g a r e t t e .  

7.  A  f i l t e r   c i g a r e t t e   of  any  one  of  c l a i m s   1  t o   6 

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

v a l u e   of  t h e   f i l t e r   c i g a r e t t e   by  r o t a t i o n   of  t he   m o u t h -  

end  s e g m e n t   ( 6 , 1 0 4 )   w i t h   r e s p e c t   to   t h e   r o d - e n d   s e g m e n t  

( 7 , 1 0 5 ) .  

8.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   7  w h e r e i n  

t h e   t i p p i n g   p a p e r   (8)  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  c o m p r i s e s ,   in   s e q u e n c e ,   f i r s t   ( 1 1 ) ,   s e c o n d   (10)   a n d  

t h i r d   b a n d s ,   t h e   f i r s t   band   (11)   f i x e d l y   c o n n e c t i n g   t h e  

t o b a c c o   rod   (1)  to   t h e   r o d - e n d   s e g m e n t   ( 7 ) ,   t h e   s e c o n d  

band   (10)  c o n t a i n i n g   a  f i r s t   o p e n i n g   ( 1 4 ) ,   and  t h e  

t h i r d   band   a t t a c h i n g   t h e   s e c o n d   band   (10)  to   t h e   m o u t h -  

end  s e g m e n t   (6)  and  w h e r e i n   t h e   p l u g   wrap  o v e r l y i n g   t h e  

r o d - e n d   s e g m e n t   c o n t a i n s   a  s e c o n d   o p e n i n g   ( 1 5 )  

u n d e r l y i n g   t h e   f i r s t   o p e n i n g   (14 )   s o  t h a t   r o t a t i o n   o f  

t h e   m o u t h - e n d   s e g m e n t   (6)  w i t h   r e s p e c t   to  t h e   r o d - e n d  

s e g m e n t   (7)  v a r i e s   t he   r e g i s t r y   b e t w e e n   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 .  

9.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   7  w h e r e i n  

t h e   t i p p i n g   p a p e r   (17)  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  c o m p r i s e s ,   in  s e q u e n c e ,   f i r s t   and  s e c o n d   b a n d s ,   t h e  

f i r s t   band   f i x e d l y   c o n n e c t i n g   t h e   t o b a c c o   rod  (1)  t o  

t h e   r o d - e n d   s e g m e n t   (7)  and  t h e   s e c o n d   band  c o n t a i n i n g  

a  f i r s t   o p e n i n g   (14)   and  f u r t h e r   w h e r e 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   m o u t h - e n d   s e g m e n t   (6)  c o n t a i n s   a  s e c o n d  

o p e n i n g   (15)   u n d e r l y i n g   t h e   f i r s t   o p e n i n g   ( 1 4 )  e o   t h a t  

r o t a t i o n   of  t h e   m o u t h - e n d   s e g m e n t   (6)  w i t h   r e s p e c t   t o  



t h e   r o d - e n d   s e g m e n t   (7)  v a r i e s   t h e   r e g i s t r y   b e t w e e n   t h e  

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

10.  A  f i l t e r   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  t o   7  f u r t h e r   c o m p r i s i n g   a  means   f o r   v a r y i n g   t h e  

r e s i s t a n c e   t o   d raw  of  t h e   f i l t e r   c i g a r e t t e   by  r o t a t i o n  

of   t h e   m o u t h - e n d   s e g m e n t   (6)  w i t h   r e s p e c t   to   t h e   r o d -  

end  s e g m e n t   ( 7 ) .  

11.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   10  w h e r e i n  

t h e   means   f o r   v a r y i n g   t h e   r e s i s t a n c e   to   draw  c o m p r i s e s  

a  f i r s t   l o n g i t u d i n a l   b o r e   (19)   e x t e n d i n g   t h r o u g h   t h e  

m o u t h - e n d   s e g m e n t   (6)  and  a  s e c o n d   l o n g i t u d i n a l   b o r e  

(19)   e x t e n d i n g   t h r o u g h   t h e   r o d - e n d   s e g m e n t   ( 7 ) ,   w h e r e b y  

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

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

and  s e c o n d   b o r e s .  

12.  A  v a r i a b l e   a i r   d i l u t i o n   f i l t e r   c i g a r e t t e   a c c o r d i n g  

to   c l a i m   10  o r   11  w h e r e i n   t h e   means   f o r   v a r y i n g   t h e  

r e s i s t a n c e   t o   d raw  is   a d a p t e d   to   m a i n t a i n   t h e  

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

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

13.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   8  w h e r e i n  

t h e   s e c o n d   b a n d   (10)   i s   p e r f o r a t e d l y   c o n n e c t e d   to   t h e  

f i r s t   b a n d   ( 1 1 ) .  

14.   A  f i l t e r   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  t o   7  f u r t h e r   c o m p r i s i n g   an  e n c a p s u l a t e d   f l a v o u r a n t  

d i s p o s e d   w i t h i n   t h e   f i l t e r   p l u g   (4)  and  a d a p t e d   t o  

r e l e a s e   v a r y i n g   a m o u n t s   of  f l a v o u r a n t   by  r o t a t i o n   o f  

t h e   m o u t h - e n d   s e g m e n t   (6)  w i t h   r e s p e c t   to   t h e   r o d - e n d  

s e g m e n t   ( 7 ) .  



15.  A  f i l t e r   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  to   6,  w h e r e i n   t h e   t i p p i n g   p a p e r   (111)   i s   a i r  

t r a n s m i s s i v e ,   and  t h e   w r a p p i n g   h a s   a  p l u r a l i t y   of  f i r s t  

l o n g i t u d i n a l l y   e x t e n d 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  

d e p r e s s i o n s   ( 1 0 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  

m o u t h - e n d   s e g m e n t   (104)   e x t e n d i n g   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   ends   of  t h e   m o u t h - e n d   s e g m e n t   t o   t h e  

r o d - e n d   s e g m e n t   ( 1 0 5 ) ,   t he   f i r s t   d e p r e s s i o n s   b e i n g  

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

e x t e n d 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   d e p r e s s i o n s  

( 1 1 0 )   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   r o d - e n d  

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

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

of   t h e   f i r s t   and  s e c o n d   d e p r e s s i o n s   v a r i e s ,   t h e r e b y  

v a r y i n g   t h e   a m o u n t   of  a i r   a d m i t t e d   to   t h e   i n t e r i o r   o f  

t h e   f i l t e r   p l u g .  

16.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to  c l a i m   14  w h e r e i n  

t h e   t i p p i n g   p a p e r   (111)   e x t e n d s   from  t h e   mou th   end  o f  

t h e   f i l t e r   p l u g   to   a  p o s i t i o n   on  t h e   t o b a c c o   rod   ( 1 0 0 )  

a d j a c e n t   t h e   l i n e   of  a b u t m e n t   (107)   of  t h e   r o d - e n d  

s e g m e n t   ( 1 0 5 )   w i t h   t he   t o b a c c o   r o d ,   t h e   t i p p i n g   p a p e r  

i n c l u d i n g   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g   row  of  c l o s e l y  

s p a c e d   p e r f o r a t i o n s   (113)   o v e r l y i n g   t he   r o d - e n d   s e g m e n t  

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   t o b a c c o   rod  and  t h e  

s e c o n d   d e p r e s s i o n s   ( 1 1 0 ) ,   t h e r e b y   d i v i d i n g   s a i d   p a p e r  

i n t o   a  m o u t h - e n d   s l e e v e   and  a  r o d - e n d   s l e e v e ,   t h e  

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

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

a x i s ,   t h e   r o d - e n d   s l e e v e   j o i n i n g   t h e   r o d - e n d   s e g m e n t   t o  

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

17.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   14  w h e r e i n   a  

f i r s t   c o n t i g u o u s   band  (116)   e x t e n d s   from  t h e   mou th   e n d  

of  t h e   f i l t e r   p l u g   (103)   to   a  p o s i t i o n   on  t h e   m o u t h - e n d  

s e g m e n t   ( 1 0 4 )   i n t e r m e d i a t e   t h e   mouth   end  of  t h e   f i r s t  



d e p r e s s i o n s   ( 1 0 9 )   and  t h e   f i r s t   d e p r e s s i o n s   ( 1 0 9 )   a n d  

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

t h e r e w i t h ,   and   t h e   r o d - e n d   s e g m e n t   (105)   i s   j o i n e d   t o  

t h e   t o b a c c o   r o d   by  a  s e c o n d   c o n t i g u o u s   band   ( 1 1 7 )  

e x t e n d i n g   f r o m   a  p o s i t i o n   on  t h e   t o b a c c o   (100)   a d j a c e n t  

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

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

s e c o n d   b a n d s ,   and  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  

t h e   f i r s t   b a n d   f o r   r o t a t i o n   t h e r e w i t h .  

18.  A  f i l t e r   c i g a r e t t e   a c c o r d i n g   to   c l a i m   14  w h e r e i n  

t h e   t i p p i n g   p a p e r   (111)   e x t e n d s   f rom  a  p o s i t i o n   on  t h e  

m o u t h - e n d   s e g m e n t   (104)   i n t e r m e d i a t e   t h e   mouth   e n d  

and   t h e   f i r s t   d e p r e s s i o n s   ( 1 0 9 )   to   a  p o s i t i o n   on  t h e  

t o b a c c o   r o d   ( 1 0 0 )   a d j a c e n t   t h e   r o d - e n d   s e g m e n t   ( 1 0 5 ) ,  

t h e   t i p p i n g   p a p e r   j o i n i n g   t h e   r o d - e n d   s e g m e n t   to   t h e  

t o b a c c o   r o d ,   so  t h a t   t h e   m o u t h - e n d   s e g m e n t   i s   r o t a t a b l e  

w i t h i n   t h e   t i p p i n g   p a p e r .  

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

any   one  of   c l a i m s   1  t o   4  c h a r a c t e r i s e d   in  t h a t   i t  

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

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

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

o v e r w r a p p i n g   t h e   t o b a c c o   rod   and  t h e   w r a p p e d   f i l t e r  

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

i n   t h e   w r a p p e d   f i l t e r   p l u g   and  t h e   t i p p i n g   p a p e r ,   t h e  

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

w r a p p e d   f i l t e r   p l u g   so  as  to   l e a v e   a  c e n t r a l   b o r 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   w r a p p e d   f i l t e r   p l u g ,  

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