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®  Adjustable  air  dilution  filter. 
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(§?  An  adjustable  air  dilution  filter  is  provided  for  a  smoking 
article  such  as  a  cigarette.  The  adjustable  filter  generally  com- 
prises  a  filter  plug  4,  overlain  by  a  plurality  of  bands.  At  least 
one  first  air  dilution  opening  32a  is  formed  in  the  surface  of  the 
filter  plug,  and  at  least  one  second  air  dilution  opening  32  is 
formed  through  one  or  more  bands  6,  in  longitudinal  alignment 
with  the  first  opening.  An  inner  band  6  overlies  the  filter  plug 
and  has  several  longitudinally  spaced  zones.  Over  the  inner 
band  lies  an  outer  band  22,  which  has  several  longitudinally 
spaced  areas.  One  of  the  inner  band  zones  1  2  is  joined  to  the 
filter  plug  4  to  form  a  first  unit;  one  of  the  outer  band  areas  28 
is  joined  to  an  inner  band  zone  to  form  a  second  unit.  The  co- 
operative  relationship  thus  created  between  the  zones  and 
areas  of  the  two  bands  and  the  filter  plug  permits  one  of  these 
units  to  rotate  freely,  while  the  other  unit  holds  it  in  axial  posi- 
tion.  Rotation  of  the  rotatable  unit  causes  the  air  dilution  open- 
ings  to  become  more  or  less  aligned,  varying  the  air  dilution 
delivered  to  the  mainstream  smoke,  and,  hence,  varying  the 
particulate  delivery  to  the  consumer. 
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ACTORUM  AG 

@  An  adjustable  air  dilution  filter  is  provided  for  a  smoking 
article  such  as  a  cigarette.  The  adjustable  filter  generally  com- 
prises  a  filter  plug  4,  overlain  by  a  plurality  of  bands.  At  least 
one  first  air  dilution  opening  32a  is  formed  in  the  surface  of  the 
filter  plug,  and  at  least  one  second  air  dilution  opening  32  is 
formed  through  one  or  more  bands  6,  in  longitudinal  alignment 
with  the  first  opening.  An  inner  band  6  overlies  the  filter  plug 
and  has  several  longitudinally  spaced  zones.  Over  the  inner 
band  lies  an  outer  band  22,  which  has  several  longitudinally 
spaced  areas.  One  of  the  inner  band  zones  12  is  joined  to  the 
filter  plug  4  to  form  a  first  unit;  one  of  the  outer  band  areas  28 
is  joined  to  an  inner  band  zone  to  form  a  second  unit.  The  co- 
operative  relationship  thus  created  between  the  zones  and 
areas  of  the  two  bands  and  the  filter  plug  permits  one  of  these 
units  to  rotate  freely,  while  the  other  unit  holds  it  in  axial  posi- 
tion.  Rotation  of  the  rotatable  unit  causes  the  air  dilution  open- 
ings  to  become  more  or  less  aligned,  varying  the  air  dilution 
delivered  to  the  mainstream  smoke,  and,  hence,  varying  the 
particulate  delivery  to  the  consumer. 



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

and  more  p a r t i c u l a r l y   to  f i l t e r s   h a v i n g   means   w h e r e b y  

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

m a i n s t r e a m   smoke   by  v a r y i n g   t he   a m o u n t   of  a i r   d i l u t i o n .  

The  t o b a c c o   i n d u s t r y   has  b e e n   s e a r c h i n g   f o r   a  

p r a c t i c a l ,   a d j u s t a b l e   f i l t e r   c i g a r e t t e   f o r   o v e r   30  

y e a r s .   F i l t e r   c i g a r e t t e s   w e r e   i n t r o d u c e d   on  a  w i d e  

s c a l e   in  t h e   e a r l y   1 9 5 0 ' s ,  . a n d   s i n c e   t h a t   t i m e ,   c i g a -  

r e t t e   m a n u f a c t u r e r s   have   e x p e r i m e n t e d   w i t h   d i f f e r e n t  

ways  to  a l l o w   the   c o n s u m e r   to  v a r y   t he   p e r c e i v e d  

s t r e n g t h   of  t he   c i g a r e t t e   s m o k e .   V a r i o u s   a p p r o a c h e s  

have   been   a t t e m p t e d ,   p r i m a r i l y   a imed   a t   e i t h e r   v a r y i n g  

the   a m o u n t   of  f i l t e r   m a t e r i a l   t h r o u g h   w h i c h   t h e   m a i n -  

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

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

no  s u c h   p r o d u c t   e x i s t s   t e s t i f i e s   e l o q u e n t l y   to  t h e  

c o m p l e t e   f a i l u r e   of  t he   p r i o r   a r t   to  s o l v e  t h i s  

p r o b l e m .  

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

c o m p l e x i t y   of  t he   s u g g e s t e d   a p p r o a c h e s .   C o m p l e x i t y  



r e s u l t s   in  a  p r o d u c t   w h i c h   is  d i f f i c u l t   to  m a n u f a c t u r e ,  

and  t h u s   too   e x p e n s i v e   to  a p p e a l   to  c o n s u m e r s .   T y p i c a l  

of   s u c h   d e v i c e s   a r e   t he   i n v e n t i o n s   d i s c l o s e d   by  R i e g e l ,  

U.  S.  P a t e n t   No.  3 , 5 0 3 , 4 0 6 ,   and  T h o m s o n ,   U.  S.  P a t e n t  

No.  3 , 3 5 9 , 9 8 8 .   B o t h   of  t h e s e   d e v i c e s   d e p e n d   upon  v a r y -  

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

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

in  the   c i g a r e t t e ,   or   i t s   f i l t e r   r o d ,   i t s e l f ,   as  w e l l   a s  

s p e c i a l   s l e e v e s .   In  R i e g e l ,   a  f l u e   e l e m e n t  a t   t he   t i p  

of  t h e   c i g a r e t t e   or   f i l t e r   p l u g   is  r e q u i r e d ,   as  w e l l   a s  

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

end  of  t he   c i g a r e t t e .   Thomson   r e q u i r e s   two  i n s e r t s   i n  

t h e   f i l t e r   e l e m e n t   - -   a  h o r i z o n t a l   i n s e r t   and  a  s e m i -  

c i r c u l a r   v e r t i c a l   i n s e r t ,   w h i c h   s e p a r a t e   t he   f i l t e r  

i n t o   two  z o n e s ,   one   p a s s i n g   m a i n s t r e a m   smoke   and  t h e  

o t h e r  p a s s i n g   o n l y   a i r .   T h e s e   i n v e n t i o n s   s h a r e   t h e  

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

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

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

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

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

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

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

w o u l d   be  i m p r a c t i c a l   f r om  a  c o n s u m e r   p o i n t   of  v i e w .  

The  m u l t i - p a r t   m o u t h p i e c e   d i s c l o s e d   by  P e l l e t i e r   i n  

U.  S.  P a t e n t   No.  2 , 6 9 3 , 1 9 3   w o u l d   have   to  be  p u r c h a s e d  

s e p a r a t e l y   by  t he   c o n s u m e r ,   as  s u c h   c o n s t r u c t i o n   w o u l d  

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

c h a n n e l s .   S i m i l a r l y ,   t he   a x i a l l y   a d j u s t a b l e   f i l t e r  

shown  in  U.  S.  P a t e n t   No.  3 , 4 8 6 , 5 0 8 ,   to  S i p o s ,   w o u l d   b e  

v e r y   d i f f i c u l t   f o r   a  c o n s u m e r   to  u s e ,   as  a d j u s t m e n t  

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

m o u t h p i e c e   t u b e .   I t   e a s i l y   can  be  s e e n   t h a t   d e v i c e s  

s u c h   as  t h e s e   l a c k   p r a c t i c a l i t y   b e c a u s e   t h e y   make  i t  



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

r e s u l t .  

A  p r e f e r r e d   b u t   n o n - l i m i t i n g   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   c o m p r i s e s  

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

as  a  c i g a r e t t e   t o b a c c o   r o d .   The  f i l t e r   p l u g   is  o v e r -  

w r a p p e d   by  a  p l u r a l i t y   of  b a n d s .   At  l e a s t   one  f i r s t  

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

f i l t e r   p l u g ,   and  a t   l e a s t   one  s e c o n d   a i r   d i l u t i o n   o p e n -  

ing  is  f o r m e d   t h r o u g h   one  or  more  b a n d s ,   in  l o n g i t u d i -  

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

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

s p a c e d   z o n e s .   O v e r  t h e   i n n e r   band  l i e s   an  o u t e r   b a n d ,  

w h i c h   has  s e v e r a l   l o n g i t u d i n a l l y   s p a c e d   a r e a s .   O n e  o f  

t he   i n n e r   band  z o n e s   is  j o i n e d   to  t he   f i l t e r  p l u g   t o  

fo rm  a  f i r s t   u n i t ;   one  of  t he   o u t e r   band  a r e a s   i s  

j o i n e d   to  an  i n n e r   band  zone   to  fo rm  a  s e c o n d   u n i t .  

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

z o n e s   and  a r e a s   of  t he   two  b a n d s   and  the   f i l t e r   p l u g  

p e r m i t s   one  of  t h e s e   u n i t s   to  r o t a t e   f r e e l y ,   w h i l e   t h e  

o t h e r   u n i t   h o l d s   i t   in  a x i a l   p o s i t i o n .   R o t a t i o n   of   t h e  



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

b e c o m e   more   or   l e s s   a l i g n e d ,   v a r y i n g   t he   a i r   d i l u t i o n  

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

t h e   p a r t i c u l a t e   d e l i v e r y   to  t he   c o n s u m e r .  

In  t h e   a c c o m p a n y i n g   d r a w i n g s : -  

FIGURE  1  is  a  p e r s p e c t i v e   of  an  e m b o d i m e n t   o f  

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

FIGURES  2  and  3  a r e  p l a n   v i e w s   of  t h e   i n n e r  

and  o u t e r   b a n d ,   r e s p e c t i v e l y ,  o f   t he   e m b o d i m e n t   s h o w n  

in  FIG.  1,  in  f l a t   c o n f i g u r a t i o n   b e f o r e   b e i n g   w r a p p e d  

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

FIGURE  4  is  a  s e c t i o n   v i e w   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   a l o n g   l i n e   IV  of  FIG.  1,  s h o w i n g   t h e  

a i r   d i l u t i o n   p e r f o r a t i o n s   in  a l i g n m e n t .   FIGURE  4 a ,  

a l s o   a  s e c t i o n   v i e w   a l o n g   l i n e   I V  o f   FIG.  1,  shows  t h e  

a d j u s t m e n t   in  a i r   d i l u t i o n   made  p o s s i b l e   by  m i s a l i g n i n g  

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

FIGURE  5  i s  a   p e r s p e c t i v e   of  a n o t h e r   e m b o d i -  

m e n t   of  t he   i n v e n t i o n .  

FIGURES  6  a n d  7   a r e   p l a n   v i e w s   of  t he   i n n e r  

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

show  in  FIG;  5,  in  f l a t   c o n f i g u r a t i o n   b e f o r e   b e i n g  

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

FIGURE  8  is  a  p e r s p e c t i v e   of  a n o t h e r   e m b o d i -  

m e n t .  

FIGURES  9  and  10  a r e   p l a n   v i e w s   of  t h e   i n n e r  

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

shown  in  FIG.  8,  in  f l a t   c o n f i g u r a t i o n   b e f o r e   b e i n g  

w r a p p e d   a b o u t   t he   c i g a r e t t e .  

FIGURE  11  is  a  d e t a i l   of  t he   p l a n   v i ew  of  F I G .  

2,  s h o w i n g   an  a l t e r n a t i v e   s l i t - f o r m i n g   t e c h n i q u e .  

FIGURE  12  is  a  p e r s p e c t i v e   of  a  means   f o r  

j o i n i n g   t h e   f i l t e r   to  a  s m o k i n g   a r t i c l e .  



R e f e r r i n g   to  t he   d r a w i n g s ,   F i g u r e s   1-3  d e p i c t  

an  e m b o d i m e n t   10  of  the   p r e s e n t   i n v e n t i o n .   G e n e r a l l y ,  

a  t o b a c c o   rod  2  is  a x i a l l y   a b u t t e d   t o  a   f i l t e r   p l u g   4 

to  fo rm  a  c i g a r e t t e   a s s e m b l y .   The  t o b a c c o   rod  may  b e  

of  any  c o n v e n t i o n a l   l e n g t h   and  c i r c u m f e r e n c e .   T h e  

f i l t e r   p l u g   c o m p r i s e s   f i l t e r   m a t e r i a l ,   known  in  t h e  

a r t ,   and  a  w r a p p e r   5.  R a t h e r   t h a n   the   n o r m a l ,   p o r o u s  

p l u g   w r a p ,   t he   w r a p p e r   is  a  l o w - s h e a r - s t r e n g t h   t i p p i n g  

p a p e r ,   i m p e r m e a b l e   to  a i r ,   l i k e w i s e   k n o w n  i n   t he   a r t .  

The  f i l t e r   p l u g   may  be  of  any  s u i t a b l e   m a t e r i a l   k n o w n  

in  t he   a r t ,   s u c h   as  an  e x t r u d e d   foam  f i l l e r   h a v i n g   a n  

i m p e r v i o u s   o u t e r   s k i n .   The  f i l t e r   m a t e r i a l   and  t h e  

t o b a c c o   b l e n d   may  be  c h o s e n   to  d e l i v e r   a  d e s i r e d   p a r -  
t i c u l a t e   l e v e l ,   as  d i s c u s s e d   h e r e i n a f t e r .  

An  i n n e r   band   6  e n c i r c l e s   t he   f i l t e r   p l u g .  

The  f o r w a r d   edge   of  t h i s   i n n e r   band  may  e x t e n d   to  t h e  

l i n e   of  a b u t m e n t   7  b e t w e e n   the   f i l t e r   and  t he   t o b a c c o  

r o d .   F i g u r e   2  d e p i c t s   t he   i n n e r   band  in  a  f l a t   c o n -  

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

p l u g .   A  c i r c u m f e r e n t i a l   p a r t i n g   s l i t   8  is  f o r m e d   i n  

the   i n n e r   b a n d ,   p r e f e r a b l y   a f t e r   the   band   is  w r a p p e d  

a b o u t   t he   f i l t e r   p l u g ,   d e f i n i n g   a  r o t a t i n g   zone   1 2 ,  

w h i c h   l i e s   b e t w e e n   the   s l i t   a n d  t h e   t o b a c c o   r o d ,   and  a  

r e t a i n i n g   zone   14,   w h i c h   e x t e n d s   r e a r w a r d   t o w a r d   t h e  

f i l t e r   m o u t h p i e c e .   A d h e s i v e   is  a p p l i e d   t o  t h e   u n d e r -  

s i d e   of  t he   r o t a t i n g   zone   12  to  j o i n   t he   i n n e r   band  t o  

t he   f i l t e r   p l u g .   The  r e t a i n i n g  z o n e   is  l e f t   f r e e   o f  

a d h e s i v e .   A d h e s i v e   a l s o   may  be  a p p l i e d   b e t w e e n   t h e  

l o n g i t u d i n a l   e d g e s   20  and  20a  of  t he   i n n e r   band  t o  

i n s u r e   a  s o l i d   seam  a f t e r   w r a p p i n g .   The  a d h e s i v e   m a y  
be  of  any  c o n v e n t i o n a l   t y p e ,   s u c h   as  h o t - m e l t   or   p o l y -  

v i n y l   a c e t a t e   ( P V A ) .  



An  o u t e r   band   22  e n c i r c l e s   t h e   c i g a r e t t e  

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

may  be  c o n v e n t i o n a l   t i p p i n g   p a p e r   known  in  t he   a r t .  

A d h e s i v e   is  a p p l i e d   to  t h e   u n d e r s i d e   of  t he   o u t e r   b a n d ,  

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

s e e n   in  F i g u r e   3,  w h i c h   shows   the   o u t e r   band   in  a  f l a t  

c o n f i g u r a t i o n .   An  o v e r l a p   a r e a   24  c o r r e s p o n d s   to  t h e  

p o r t i o n   of  t h e   o u t e r   band  in  c o n t a c t   w i t h   t h e   t o b a c c o  

r o d ;   t h i s   a r e a   has  a d h e s i v e   a p p l i e d   t h e r e t o ,   j o i n i n g   i t  

t o  t h e   t o b a c c o   r o d .   A  l o c k i n g   a r e a   26  e x t e n d s   r e a r w a r d  

f rom  t h e   o v e r l a p   a r e a   and  o v e r l i e s   t he   i n n e r   b a n d  

r o t a t i n g   zone   12.  I t   has  no  a d h e s i v e   a p p l i e d   t h e r e t o .  

An  a t t a c h m e n t   a r e a   28  e x t e n d s   r e a r w a r d   f rom  t he   l o c k i n g  

a r e a .   I t   c o n s t i t u t e s   t h e   p o r t i o n   of  t he   o u t e r   b a n d  

o v e r l a p p i n g   t he   i n n e r   band   r e t a i n i n g   zone   14,  and  i t  

has  a d h e s i v e   a p p l i e d   to  j o i n   i t   to  t h a t   z o n e .   A d h e s i v e  

a l s o   may  be  a p p l i e d   b e t w e e n   e d g e s   30  and  30a  to  fo rm  a  

c o m p l e t e   seam  when  t he   o u t e r   band  is  w r a p p e d   a r o u n d   t h e  

c i g a r e t t e   a s s e m b l y .  

A f t e r   t h e   c o m p l e t e   c i g a r e t t e   is  a s s e m b l e d ,  

i n n e r   band   r o t a t i n g   zone   12  is  j o i n e d   to  f i l t e r   p l u g   4 

to  f o rm  a  f i r s t   u n i t .   The  i n n e r   band  r e t a i n i n g   zone   14  

is  j o i n e d   to  t h e   o u t e r   band   22  to  fo rm  a  s e c o n d   u n i t ,  

w h i c h   is  a t t a c h e d   to  t h e   t o b a c c o  r o d  2 .   The  f i l t e r  

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

t h e   o u t e r   b a n d ,   and  t h u s   is  a b l e   to  r o t a t e   f r e e l y .  

Y e t ,   t h e   c o m b i n e d   a c t i o n   of  t he   s e c o n d   u n i t   s e r v e s   t o  

h o l d   the   f i r s t   u n i t   in  a x i a l   p o s i t i o n .   F u r t h e r m o r e ,  

t h e   r e t a i n i n g   z o n e ,   e x t e n d i n g   r e a r w a r d   t o w a r d   t h e  

m o u t h p i e c e   of  t he   f i l t e r ,   h o l d s   the   s e c o n d   u n i t   s u f f i -  

c i e n t l y   f i r m l y   to  p r e v e n t   w o b b l e .  

A f t e r   t h e   i n n e r   band  and  the   o u t e r   band   a r e  

a t t a c h e d   to  t he   c i g a r e t t e   a s s e m b l y ,   f i r s t   and  s e c o n d  

a i r   d i l u t i o n   o p e n i n g s   32  and  32a  a r e   f o r m e d   t h e r e i n .  



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

s e l e c t e d   s h a p e   t h r o u g h   one  or  more   b a n d s   and  p e n e -  

t r a t i n g   t he   f i l t e r   p l u g   4.  F i g u r e   1  s h o w s   t he   a i r  

d i l u t i o n   o p e n i n g s   32  and  32a  l o c a t e d   i n  t h e   r e t a i n i n g  

zone   o f  t h e   i n n e r   b a n d ,   n o t   c o v e r e d   by  t h e   o u t e r   b a n d .  

B a s e d   upon  known  t e c h n i q u e s   of  a c h i e v i n g   a i r   d i l u t i o n ,  

t h i s   p o s i t i o n   c o u l d   be  a d j u s t e d   f o r w a r d ,   so  t h a t   t h e  

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

band  ( in   e i t h e r   the   r e t a i n i n g   or  r o t a t i n g   z o n e )   and  t h e  

f i l t e r   w r a p p e r .   The  o p e n i n g s   can  t a k e   t he   f o r m   o f  

s l i t s   or  p e r f o r a t i o n s .   I t   is  p r e f e r r e d   t h a t   t he   o p e n -  

i n g s   c o m p r i s e   t h r e e   s l i t 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 he   f i l t e r   p l u g   a t   120°   i n t e r v a l s   ( F i g .   4 ) .  

The  l e n g t h   of  t he   s l i t s   is  c h o s e n   to  p r o v i d e   t h e  

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

As  is  known  in  t he   a r t ,   a i r   d i l u t i o n   o p e n i n g s ,  

f i l t e r   m a t e r i a l ,   and  t o b a c c o   b l e n d   c o o p e r a t e   to  p r o d u c e  

a  d e s i r e d   l e v e l   of  p a r t i c u l a t e   d e l i v e r y .   U s i n g   k n o w n  

t e c h n i q u e s ,   p e r s o n s   h a v i n g   o r d i n a r y  s k i l l   in  t he   a r t  

w i l l   a p p r e c i a t e   how  to  b a l a n c e   t h e s e   f a c t o r s   in  o r d e r  

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

c o m b i n e d   w i t h   o t h e r   smoke  c h a r a c t e r i s t i c s .  

The  c o m p l e t e d   c i g a r e t t e   may  be  a d j u s t e d   by  t h e  

c o n s u m e r   to  v a r y   t he   l e v e l   of  p a r t i c u l a t e   d e l i v e r y .   As 

d e l i v e r e d   to  t he   c o n s u m e r ,   t he   c i g a r e t t e   is  in  i t s  

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

a i r   d i l u t i o n ,  b e c a u s e   d i l u t i o n   o p e n i n g   32  t h r o u g h   t h e  

i n n e r   band  6  is  c i r c u m f e r e n t i a l l y   a l i g n e d   w i t h   c o r r e -  

s p o n d i n g   o p e n i n g   32a  t h r o u g h   the   f i l t e r   p l u g   w r a p p e r   5 ,  

as  shown  in  F i g u r e   4.  To  a d j u s t   a i r   d i l u t i o n ,   t h e  

c o n s u m e r   m e r e l y   r o t a t e s   t he   f i l t e r   p l u g .   F i g u r e   4 a  

shows   the   c i g a r e t t e   a f t e r   r o t a t i o n   of  t he   f i l t e r ,   w i t h  

o p e n i n g s   32  and  32a  m i s a l i g n e d   and  a i r   d i l u t i o n   r e d u c e d  

by  a b o u t   50%.  The  a m o u n t   of  a i r   d i l u t i o n   t h u s   d e p e n d s  



upon   t h e   d e g r e e   to  w h i c h   t he   p e r f o r a t i o n   s l i t s   a r e  

a l i g n e d .   An  i n d e x   l i n e   34  or   o t h e r   i n d i c i a   may  b e  

p r i n t e d   on  t h e   f i l t e r   p l u g   or  i n n e r   band  r e t a i n i n g   z o n e  

to  g u i d e   t he   c o n s u m e r   in  s e l e c t i n g   l e v e l s   of  p a r t i c u -  

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

e x t e n d s   f rom  a  r o t a t a b l e   to  a  n o n - r o t a t a b l e   p o r t i o n   o f  

the   c i g a r e t t e ,   so  t h a t   a l i g n m e n t   of  t he   p o r t i o n s  

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

ways  to  a c c o m p l i s h   s u c h   a  r e s u l t   w i l l   be  a p p a r e n t   t o  

t h o s e   in  t he   a r t .  

A  s i g n i f i c a n t   a d v a n t a g e   of  t he   p r e s e n t   i n v e n -  

t i o n   is  i t s   e a s e   of  m a n u f a c t u r e .   C o n v e n t i o n a l l y ,  

f i l t e r s   a r e   made  in  one  s e c t i o n   of  a  m a n u f a c t u r i n g  

o p e r a t i o n   and  a r e   j o i n e d   to  t o b a c c o   r o d s   in  an  a s s e m b l y  

o p e r a t i o n .   No  c h a n g e   in  t h i s   p r o c e d u r e   need   be  i m p l e -  

m e n t e d   to  a s s e m b l e   a d j u s t a b l e - f i l t e r   c i g a r e t t e s .   T h e  

f i l t e r   can   be  made  in  i t s   n o r m a l   f o r m ,   a  rod   s u f f i -  

c i e n t l y   l o n g   so  t h a t   f o u r   or  s i x   f i l t e r   p l u g s   w i l l   b e  

f o r m e d   t h e r e f r o m   when  t he   rod   is  s e v e r e d   d u r i n g  

a s s e m b l y .   The  o n l y   a l t e r a t i o n s   r e q u i r e d   in  t he   f i l t e r -  

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

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

a d d i t i o n   of  one  p i e c e   of   e q u i p m e n t   a t   t he   o u t p u t   end  o f  

t h e   f i l t e r   rod  m a k i n g   m a c h i n e .   T h i s   e q u i p m e n t   w r a p s  
t h e   r e q u i r e d   n u m b e r   of  i n n e r   b a n d s   6  a r o u n d   t he   f i l t e r  

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

8  t h e r e i n   a f t e r   b e i n g   w r a p p e d   a r o u n d   t he   f i l t e r   r o d .  

A p p l i c a t i o n   of  a d h e s i v e   to  t he   r o t a t i n g   zone   12  a n d  

edge   20  o c c u r s   p r i o r   to  w r a p p i n g .  

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

e n t i r e l y   n o r m a l l y .   The  p r i m a r y   d i f f e r e n c e   b e t w e e n  

a p p l i c a t i o n   of  c o n v e n t i o n a l   t i p p i n g   p a p e r   and  the   o u t e r  

band   is  t h e   m a n n e r   in  w h i c h   a d h e s i v e   is  a p p l i e d   to  t h e  

o u t e r   band   to  d e f i n e   t h e  o v e r l a p   a r e a   24,  v o i d   a r e a   2 6 ,  



a t t a c h m e n t   a r e a   28.  The  p r e c i s e   d i m e n s i o n s   of  t h e s e  

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

the   a p p l i c a t i o n   of  a d h e s i v e ,   as  w i l l   be  a p p a r e n t   t o  

t h o s e   h a v i n g   s k i l l   in  t he   a r t .   I t   is  p r e f e r a b l e   t o  

u t i l i z e   PVA  a d h e s i v e   r a t h e r   t h a n   h o t - m e l t   f o r   t h i s  

c o m p o n e n t .   F i n a l l y ,   a i r   d i l u t i o n   o p e n i n g s   32  a r e  

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

a  known  o n - l i n e   l a s e r   p e r f o r a t o r .   D i m e n s i o n   and  l o c a -  

t i o n   of  the   a i r   d i l u t i o n   s l i t s   i s  c o n t r o l l e d   by  r e g u -  

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

p e r f o r a t o r .  

A n o t h e r   e m b o d i m e n t   110  of  t he   p r e s e n t   i n v e n -  

t i o n   is  shown  in  F i g u r e s   5 - 7 .   The  c o m p l e t e   c i g a r e t t e ,  

shown  in  F i g u r e  5 ,   a g a i n   g e n e r a l l y   c o m p r i s e s   a  t o b a c c o  

rod   102 ,   h a v i n g   a  w r a p p e r   and  f i l l e r ,  a x i a l l y   a b u t t e d  

to  a  f i l t e r   p l u g   104 .   The  f i l t e r   p l u g   is  o v e r w r a p p e d  

in  t h i s   i n s t a n c e   by  i n n e r   band   106,   w h i c h   can   be  c o n -  

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

The  i n n e r   band   1 0 6 - i s   shown  i n  f l a t   c o n f i g u -  

r a t i o n   in  F i g u r e   6.  T h i s   i n n e r   band  is  s e p a r a t e d   b y  

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

108  and  109  i n t o   t h r e e   z o n e s :   a  f o r w a r d   r o t a t i n g   z o n e  

113  e x t e n d i n g   f rom  t he   l i n e   of  a b u t m e n t   107  b e t w e e n   t h e  

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

p a r t i n g   s l i t   108 ,   a  r e a r   r o t a t i n g   zone   1 1 2  e x t e n d i n g  

f rom  the   r e a r   p a r t i n g   s l i t   109  to  t he   m o u t h p i e c e   end  o f  

f i l t e r   p l u g   104 ,   and  a  r e t a i n i n g   zone   114  l y i n g   b e w e e n  

t he   p a r t i n g   s l i t s .   A d h e s i v e   is  a p p l i e d   to  t he   f o r w a r d  

and  r e a r   r o t a t i n g   z o n e s   to  j o i n   t h o s e   p o r t i o n s   of  t h e  

i n n e r   band  to  t he   f i l t e r   p l u g .   A d h e s i v e   a l s o   m a y  . b e  

a p p l i e d   b e t w e e n   e d g e s   120  and  120a   of  t he   r e t a i n i n g  

zone   in  o r d e r   to  fo rm  a  c o m p l e t e   seam  when  the   i n n e r  

band   is  w r a p p e d   a b o u t   t he   f i l t e r   p l u g .  



O u t e r   band   122  is  w r a p p e d   a r o u n d   the   c i g a r e t t e  

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

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

l a t t e r .   P r i o r   to  b e i n g   w r a p p e d ,   a d h e s i v e   is   a p p l i e d   t o  

t h e   o u t e r   band   to  d e f i n e   f o u r   a r e a s   ( F i g . 7 ) .   At  t h e  

f o r w a r d   end  of  t he   o u t e r   b a n d ,   o v e r l a p   a r e a   124  c o r r e -  

s p o n d s   to  t h a t   p o r t i o n   of  t he   o u t e r   band  in  c o n t a c t  

w i t h   t h e   t o b a c c o   rod   102 ,   and  i t   is  a d h e s i v e l y   j o i n e d  

t h e r e t o .   A  f o r w a r d   l o c k i n g   a r e a   126  e x t e n d s   r e a r w a r d  

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

of   t h e   i n n e r   band   f o r w a r d   r o t a t i n g   zone   113 ,   w h i c h   t h i s  

a r e a   o v e r l i e s .   No  a d h e s i v e   is  a p p l i e d   to  t h i s   a r e a .  

A t t a c h m e n t   a r e a   128  e x t e n d s   r e a r w a r d l y   f rom  the   f o r w a r d  

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

band   in  c o n t a c t   w i t h   t he   i n n e r   band   r e t a i n i n g   zone   1 1 4 .  

I t   has  a d h e s i v e   a p p l i e d   to  i t s   u n d e r s i d e   j o i n i n g   i t   t o  

t h e   r e t a i n i n g   z o n e .   R e a r   l o c k i n g   a r e a   127  has  n o  

a d h e s i v e   a p p l i e d   t h e r e t o ,   and  i t   e x t e n d s   r e a r w a r d  

o v e r l y i n g   t h e   i n n e r   band   r e a r   r o t a t i n g   zone   112  f o r   a  

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

c i g a r e t t e ,   as  a p p a r e n t   to  t h o s e   in  t he   a r t .   A d h e s i v e  

a l s o   may  be  a p p l i e d   b e t w e e n   e d g e s   130  and  130a   of  t h e  

l o c k i n g   a r e a s   to  i n s u r e   a  c o m p l e t e   seam  when  t he   o u t e r  

band   is  w r a p p e d .   C o n v e n t i o n a l   a d h e s i v e   may  be  u sed   f o r  

a t t a c h i n g   b o t h   the   i n n e r   band   and  o u t e r   b a n d ,   w i t h   PVA 

p r e f e r r e d .  

A f t e r   a s s e m b l y ,   t he   i n n e r   band  r o t a t i n g   z o n e s  

112  and  113  a r e   j o i n e d   to  t he   f i l t e r   p l u g   104  to  fo rm  a  

f i r s t   u n i t .   O u t e r   band   122  is  j o i n e d   to  t he   i n n e r   b a n d  

r e t a i n i n g   zone   114  to  f o rm  a  s e c o n d   u n i t ,   w h i c h   i s  

a t t a c h e d   to  t h e   t o b a c c o   r o d  1 0 2 .   B e c a u s e   the   f i r s t  

u n i t   is  n o t   j o i n e d   to  t he   t o b a c c o   rod   in  any  way,   i t   i s  

f r e e   to  r o t a t e .   Y e t ,   t he   a c t i o n   of  t he   s e c o n d   u n i t  

s e r v e s   to  h o l d   t he   f i r s t   u n i t   in  a x i a l   p o s i t i o n .  



B e c a u s e   the   r e t a i n i n g   z o n e s   p r e v e n t   a x i a l   m o v e m e n t   o f  

t he   r o t a t i n g   z o n e s ,   t he   f i r s t   u n i t   is  h e l d   in  a x i a l  

p o s i t i o n ,   and  t he   p o r t i o n   of  t he   o u t e r   band   e x t e n d i n g  

r e a r w a r d l y   in  c o n t a c t   w i t h  t h e   i n n e r   band   r e a r   r o t a t i n g  

zone   112  p r e v e n t s   w o b b l e .  

A i r   d i l u t i o n   o p e n i n g s   132  and  132a   a r e   f o r m e d  

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

p e n e t r a t e s   t he   f i l t e r  p l u g .   An  i n d e x   l i n e   1 3 4 ,  o r  

o t h e r   i n d i c i a ,   may  be  a d d e d   to  a id   t he   c o n s u m e r .   T h e  

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

and  n u m b e r   of  a i r   d i l u t i o n   means   a p p l i e s   e q u a l l y   t o  

t h i s   e m b o d i m e n t .  

As  w i t h   t he   f i r s t   e m b o d i m e n t ,   t he   c o n s u m e r -  

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

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

p e r c e i v e d   m a i n s t r e a m   smoke  s t r e n g t h   is  a c c o m p l i s h e d   b y '  

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

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

M a n u f a c t u r i n g   t e c h n i q u e s   a s s o c i a t e d   w i t h   t h i s  

e m b o d i m e n t   d i f f e r   l i t t l e   f rom  t h o s e   d i s c u s s e d   p r e v i -  

o u s l y .   I n n e r   b a n d s   106  a r e   a t t a c h e d   to  a  m u l t i p l e  

f i l t e r   rod  by  an  o n - l i n e   a d a p t a t i o n   of  c o n v e n t i o n a l  

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

t a t i o n   a l l o w s   the   p a r t i n g   s l i t s   108  and  109  to  be  c u t  

in  t he   i n n e r   b a n d .   The  o u t e r   band  122  is  a p p l i e d . i n  

t h e   a s s e m b l y   o p e r a t i o n   in  t he   same  way  t h a t   c o n v e n -  

t i o n a l   t i p p i n g   p a p e r   is  now  a p p l i e d .   Only   m i n o r   m o d i -  
f i c a t i o n   of  e x i s t i n g   c i g a r e t t e   m a k i n g   a p p a r a t u s   i s  

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

o p e n i n g s   132  and  132a   a r e   f o r m e d   u t i l i z i n g   c o n v e n t i o n a l  

o n - l i n e   p e r f o r a t i n g   a p p a r a t u s .  

A n o t h e r   e m b o d i m e n t   210  of  the   p r e s e n t   i n v e n -  

t i o n   is  d e p i c t e d   in  F i g u r e s   8 - 1 0 .   A g a i n ,   t he   c i g a r e t t e  

a s s e m b l y   g e n e r a l l y   c o m p r i s e s   a  t o b a c c o   rod   202 ,   h a v i n g  



a  c o n v e n t i o n a l   f i l l e r  a n d   w r a p p e r ,   a x i a l l y   a b u t t e d   to  a  

f i l t e r   204 .   The  f i l t e r   in  t h i s   e m b o d i m e n t   is  m a n u -  

f a c t u r e d   h a v i n g   a  c o n v e n t i o n a l   p l u g   wrap   ( n o t   s h o w n ) .  

The  i n n e r   band  206  in  t h i s   e m b o d i m e n t   c l o s e l y  

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

d i m e n s i o n e d   to  e x t e n d   t he   l e n g t h   of  t he   f i l t e r   a n d  

o v e r l a p   t h e   t o b a c c o   r o d .   F i g u r e   9  shows   t he   i n n e r   b a n d  

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

a p p l i e d   to  t he   u n d e r s i d e   of  t he   i n n e r   band   b e f o r e   i t   i s  

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

z o n e s :   a  f o r w a r d   r e t a i n i n g   zone   215  is  a d h e s i v e l y  

j o i n e d   to  t h e   f i l t e r   and  o v e r l a p s   t he   a b u t m e n t   2 0 7  

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

r e a r w a r d   o v e r   t h e   f i l t e r   p l u g .   A  r e a r   r e t a i n i n g   z o n e  

214  a l s o   is  a d h e s i v e l y   j o i n e d   to  t he   f i l t e r ,   and  is  i n  

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

R o t a t i n g   zone   212  has  no  a d h e s i v e   a p p l i e d   t h e r e t o ,   a n d  

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

z o n e s .   Two  c i r c u m f e r e n t i a l   p a r t i n g   s l i t s   2 0 8  a r e  

f o r m e d   in  t he   r o t a t i n g   zone   a f t e r   t he   i n n e r   band   i s  

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

l o c a t e d   w i t h i n   t he   r o t a t i n g   zone   a d j a c e n t   t he   b o u n d a r y  

b e t w e e n   i t   and  a  r e t a i n i n g   z o n e ,   s p a c e d   a t   a  d i s t a n c e  

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

t h e s e   s l i t s   a r e   f o r m e d   by  a p p a r a t u s   s u c h   as  an  o n - l i n e  

l a s e r   p e r f o r a t o r   s e t   f o r   c o n t i n u o u s   o p e r a t i o n ,   a d j u s t e d  

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

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

A d h e s i v e   may  be  a d d e d   b e t w e e n   e d g e s   220  and  220a  t o  

i n s u r e   a  c o m p l e t e   s e a m .  

O u t e r   band   222  is  shown  in  f l a t   c o n f i g u r a t i o n  

b e f o r e   w r a p p i n g   in  F i g u r e   10.  T h i s  b a n d   is  w r a p p e d  

a r o u n d   t h e   c i g a r e t t e   a s s e m b l y   as  shown  in  F i g u r e   8 .  

B e f o r e   b e i n g   w r a p p e d ,   a d h e s i v e   is  a p p l i e d   to  t he   u n d e r -  



s i d e   of  the   o u t e r   band  to  d e f i n e   t h r e e   a r e a s :   An 

a t t a c h m e n t   a r e a   224  c o r r e s p o n d s   to  t he   p o r t i o n   of  t h e  

o u t e r   band  in  c o n t a c t   w i t h   t he   i n n e r   band  r o t a t i n g   z o n e  

212  and  is  a d h e s i v e l y   j o i n e d   t h e r e t o .   C o v e r   a r e a s   2 2 6  

have  no  a d h e s i v e  a p p l i e d   t h e r e t o   and  l i e   o n  e i t h e r   s i d e  

of  a d h e s i v e   a r e a   224,   in  c o n t a c t   w i t h   t he   i n n e r   b a n d  

r e t a i n i n g   z o n e s   214  and  215.   A d h e s i v e   a l s o   may  b e  

a p p l i e d   b e t w e e n   e d g e s   230  and  230a  of  t he   c o v e r   a r e a s  

in  o r d e r   to  s e c u r e   a  c o m p l e t e   seam  when  t h e   o u t e r   b a n d  

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

A i r   d i l u t i o n   o p e n i n g s   232  and  232a  a r e   f o r m e d  

t h r o u g h   a  c o v e r   a r e a   of  the   o u t e r   band   and  a  r e t a i n i n g  

zone   of  t he   i n n e r   b a n d ,   r e s p e c t i v e l y ,   and  p e n e t r a t e   t h e  

f i l t e r   p l u g   w r a p .   An  i n d e x   l i n e   234 ,   or   o t h e r   i n d i c i a ,  

may  be  a d d e d   to  a i d   t he   c o n s u m e r .   The  p r e v i o u s   d i s -  

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

t he   a i r   d i l u t i o n   o p e n i n g s   a p p l i e s   e q u a l l y   h e r e .  

A f t e r   a s s e m b l y ,   t he   i n n e r   band  r e t a i n i n g   z o n e s  

-214  and  215,   j o i n e d   to  f i l t e r   p l u g   204 ,   c o n s t i t u t e  a  

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

rod   202.   O u t e r   band   222,   j o i n e d   t o  t h e  i n n e r   b a n d  

r o t a t i n g   zone   212  c o n s t i t u t e s   a  s e c o n d   u n i t .   B e c a u s e  

the   r e t a i n i n g   z o n e s   p r e v e n t   a x i a l   m o v e m e n t   of  t he   i n n e r  

band  r o t a t i n g   z o n e ,   t he   s e c o n d   u n i t   is  f r e e   to  r o t a t e ,  
b u t   is  c o n s t r a i n e d   f rom  a x i a l   d i s p l a c e m e n t .   In  c o n -  

t r a s t   to  o t h e r   e m b o d i m e n t s ,   h e r e   t he   f i l t e r   p l u g  
r e m a i n s   s t a t i o n a r y   and  the   o u t e r   band   r o t a t e s ,   a l l o w i n g  

a d j u s t m e n t   of  t he   a m o u n t   of  a i r   d i l u t i o n   s u p p l i e d   t o  

the   m a i n s t r e a m   s m o k e .  

M a n u f a c t u r i n g   t e c h n i q u e s   a s s o c i a t e d   w i t h   t h i s  

e m b o d i m e n t   d i f f e r   f rom  t h o s e   of  t he   f i r s t  t w o   e m b o d i -  

m e n t s .   F i r s t ,   t he   f i l t e r   rod  m a n u f a c t u r i n g   p r o c e s s  

p r o c e e d s   e x a c t l y   as  is  done   c o n v e n t i o n a l l y .   A f t e r   t h e  
f i l t e r   p l u g   and  t o b a c c o   rod  a r e   b r o u g h t   i n t o   a x i a l  



a l i g n m e n t   on  a  c i g a r e t t e   m a k i n g   m a c h i n e ,   t he   i n n e r   b a n d  

is  a p p l i e d   to  t he   a s s e m b l y   e x a c t l y   as  is  c o n v e n t i o n a l  

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

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

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

t he   o u t e r   band   a r o u n d   t he   a s s e m b l y   by  t e c h n i q u e s   k n o w n  

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

t h i r d   e m b o d i m e n t   e x a c t l y   as  a r e   o n - l i n e   p e r f o r a t i o n s   a t  

p r e s e n t .  

An  a l t e r n a t i v e   t e c h n i q u e   e x i s t s   f o r   f o r m i n g  

t h e   p a r t i n g   s l i t s   8,  1 0 8 ,  1 0 9 ,   and  208.   F i g u r e   1 1  

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

of   F i g u r e s   1 - 3 .   I n s t e a d   of  f o r m i n g   c o m p l e t e l y   c i r c u m -  

f e r e n t i a l   s l i t s ,   t h e   s l i t t i n g   a p p a r a t u s   can  be  a d j u s t e d  

to  f o r m   p a r t i a l   s l i t s   11,   l e a v i n g   t he   i n n e r   b a n d  

r e t a i n i n g   zone   14  c o n n e c t e d   to  t he   r o t a t i n g   zone   12  b y  

a  s e r i e s   of  s m a l l   b r i d g e s   13.  T h i s   e x p e d i e n t   p r e v e n t s  

t h e   a n g u l a r   r o t a t i o n   of  t h e   r o t a t i n g   zone   d u r i n g   m a n u -  

f a c t u r e   or   s h i p m e n t .   When  t he   c o n s u m e r   d e s i r e s   t o  

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

s e v e r s   t h e   b r i d g e s ,   a l l o w i n g   f r e e   r o t a t i o n   a n d  a d j u s t -  

m e n t .   T h i s   t e c h n i q u e   is  a d a p t a b l e   to  a l l   e m b o d i m e n t s  

of   t h e   i n v e n t i o n .  

An  a l t e r n a t i v e   m e t h o d   f o r   j o i n i n g   t he   a d j u s t -  

a b l e   f i l t e r   to  t he   t o b a c c o   rod  is  shown  in  F i g u r e   1 2 .  

In  a l l   e m b o d i m e n t s   d i s c u s s e d   so  f a r ,   t he   means   e m p l o y e d  

f o r   j o i n i n g   t he   a d j u s t a b l e   f i l t e r   t o  t h e   t o b a c c o   rod  i s  

an  e x t e n s i o n   of   one  of  t he   b a n d s .   For   e x a m p l e ,   t h e  

e m b o d i m e n t   shown  in  F i g u r e   1  is  j o i n e d   to  t he   t o b a c c o .  

rod   by  t he   o v e r l a p   a r e a   of  t he   o u t e r   b a n d .   In  t h e  

t e c h n i q u e   shown  in  F i g u r e   12,   w h i c h   a p p l i e s   t h i s   t e c h -  

n i q u e   to  t he   e m b o d i m e n t   shown  i n  F i g u r e s   8 - 1 0 ,   t h e  

i n n e r   band   206  e x t e n d s   o n l y   as  f a r   f o r w a r d   as  t he   e n d  

of  t he   f i l t e r   p l u g   204 .   A f t e r   b e i n g   a l i g n e d   a x i a l l y  



w i t h   a  t o b a c c o   rod   202  on  a  f i l t e r   c i g a r e t t e   m a c h i n e ,   a  

j u n c t i o n   band  228,   w i t h   a d h e s i v e   a p p l i e d   to  i t s   u n d e r -  

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

a s s e m b l y ,   o v e r l y i n g   t h e  l i n e   of  a b u t m e n t   207  b e t w e e n  

t he   t o b a c c o   rod   and  t he   f i l t e r   p l u g .   The  r e a r w a r d   e n d  

of  t he   j u n c t i o n   band  is  shown  as  n o t   o v e r l a p p i n g   t h e  

o u t e r   band  222;   t h i s   p o i n t   is  a  m a t t e r   of  d e s i g n  

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

r e a r w a r d   edge   of  t he   j u n c t i o n   band  m u s t   n o t   c o v e r   t h e  

a i r   d i l u t i o n   o p e n i n g   232.   The  a d v a n t a g e   of  t h i s  

a l t e r n a t i v e   is  t h a t   i t   a l l o w s   t he   a d j u s t a b l e   f i l t e r   t o  

be  a s s e m b l e d   c o m p l e t e l y   d u r i n g   t he   f i l t e r - m a k i n g  

p r o c e s s .   F i l t e r   c i g a r e t t e   a s s e m b l y   w o u l d   be  c a r r i e d   o n  

e x a c t l y   as  is  d o n e   c o n v e n t i o n a l l y .   A p p l i c a t i o n   of  t h e  

j u n c t i o n   band  228  w o u l d   p r o c e e d   e x a c t l y   a s  d o e s   a p p l i -  

c a t i o n   of  c o n v e n t i o n a l   t i p p i n g   p a p e r ,   t he   o n l y  

d i f f e r e n c e   b e i n g   t h e   d i m e n s i o n   of  t he   band  a p p l i e d .  

P e r s o n s   h a v i n g   o r d i n a r y   s k i l l  i n   t he   a r t   w i l l  

a p p r e c i a t e   t h a t  v a r i a t i o n s   may  be  made  in  t he   p a r t i c -  

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

p r e s e n t   i n v e n t i o n .   For  e x a m p l e ,   d i f f e r e n t   m a t e r i a l s  

c o u l d   be  c h o s e n   f o r   t he   o u t e r   b a n d ,   i n n e r   b a n d ,   o r  
f i l t e r   wrap   to  i m p a r t   s e l e c t e d   c o l l a t e r a l   or  d e c o r a t i v e  

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

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

p a r t i c u l a t e   d e l i v e r i e s .   None  of  t h e s e   or  o t h e r   v a r i a -  

t i o n s   d e p a r t   f rom  the   s c o p e   of  the   p r e s e n t   i n v e n t i o n .  



1.  An  a d j u s t a b l e   a i r ' d i l u t i o n   f i l t e r   f o r   a  

s m o k i n g   a r t i c l e ,   c o m p r i s i n g :  

a  f i l t e r   p l u g ,   a x i a l l y   a b u t t i n g   t he   s m o k -  

ing  a r t i c l e ,   h a v i n g   a t   l e a s t   o n e  

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

t h e   s u r f a c e   t h e r e o f ;  

means   f o r   j o i n i n g   s a i d   f i l t e r   p l u g   to  t h e  

s m o k i n g   a r t i c l e ;   a n d  

a  p l u r a l i t y   of  b a n d s   e n c i r c l i n g   s a i d  

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

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

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

l o n g i t u d i n a l   a l i g n m e n t   w i t h   s a i d  

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

an  i n n e r   band  o v e r l y i n g   s a i d   f i l t e r  

p l u g ,   h a v 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   s p a c e d   z o n e s ;  

an  o u t e r   band   o v e r l y i n g   s a i d   i n n e r  

b a n d ,   h a v 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   s p a c e d   a r e a s ;  

a t   l e a s t   one  of  s a i d   i n n e r   b a n d  

z o n e s   b e i n g   a t t a c h e d   to  s a i d  

f i l t e r   p l u g   to  c o n s t i t u t e   a  

f i r s t   u n i t ;   a t   l e a s t   one  o f  

s a i d   o u t e r   band  a r e a s   b e i n g  

a t t a c h e d   to  one  of  s a i d   i n n e r  

band  z o n e s   to  c o n s t i t u t e   a  

s e c o n d   u n i t ;   one  of  s a i d   u n i t s  

b e i n g   f r e e   to  r o t a t e   w i t h  

r e s p e c t   to  the   s m o k i n g   a r t i c l e ,  

a x i a l l y   r e t a i n e d   by  t h e   o t h e r  

s a i d   u n i t ,   f o r   r o t a t a b l y   v a r y -  
ing  the   r a d i a l   a l i g n m e n t   o f  



s a i d   f i r s t   and  s e c o n d   d i l u t i o n  

o p e n i n g s .  

2.  The  a d j u s t a b l e   f i l t e r   of  C l a i m   1,  w h e r e i n :  

s a i d   i n n e r   band   z o n e s   i n c l u d e   a  r o t a t i n g  

zone   a d j a c e n t   t he   s m o k i n g   a r t i c l e ,  

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

f i l t e r   p l u g ;   and  a  r e t a i n i n g   z o n e  

e x t e n d i n g   r e a r w a r d  f r o m   s a i d   r o t a t -  

ing  z o n e ,   f r e e   of  a d h e s i v e ;  

s a i d   o u t e r   band  a r e a s   i n c l u d e   an  o v e r l a p  

a r e a ,   o v e r l y i n g   and  a t t a c h e d   to  t h e  

s m o k i n g   a r t i c l e ;   a  l o c k i n g   a r e a ,  

o v e r l y i n g   s a i d   i n n e r   band  r o t a t i n g  

z o n e ,   f r e e   of  a d h e s i v e ;  a n d   a n  

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

a t t a c h e d   to  s a i d   i n n e r   band  r e t a i n -  

in.g  z o n e ;  

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

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

u n i t ;   s a i d   i n n e r   band   r e t a i n i n g   z o n e  

and  o u t e r   band  c o n s t i t u t e   s a i d  

s e c o n d   u n i t ;   s a i d   f i r s t   u n i t  b e i n g  

f r e e   to  r o t a t e ,   r e t a i n e d   in  a x i a l  

p o s i t i o n   by  s a i d   s e c o n d   u n i t .  

3.  The  a d j u s t a b l e   f i l t e r   of  C l a i m   1,  w h e r e i n :  

s a i d   i n n e r   band   z o n e s   i n c l u d e   a  f o r w a r d  

r o t a t i n g   zone   o v e r l y i n g   and  a t t a c h e d  

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

s m o k i n g   a r t i c l e ;   a  r e a r   r o t a t i n g  

zone   o v e r l y i n g   and  a t t a c h e d   to  s a i d  

f i l t e r   p l u g   a d j a c e n t   t he   f i l t e r  

m o u t h p i e c e ;   and  a  r e t a i n i n g   z o n e  

d i s p o s e d   b e t w e e n   s a i d   r o t a t i n g  

z o n e s ,   f r e e   of  a d h e s i v e ;  



s a i d   o u t e r   band  a r e a s   i n c l u d e   an  o v e r l a p  

a r e a ,   o v e r l y i n g   and  a t t a c h e d   to  t h e  

s m o k i n g   a r t i c l e ;   f o r w a r d   and  r e a r  

l o c k i n g   a r e a s ,   o v e r l y i n g   s a i d   f o r -  

ward   and  r e a r   i n n e r   band  r o t a t i n g  

z o n e s ,   r e s p e c t i v e l y ,   f r e e   o f  

a d h e s i v e ;   and  an  a t t a c h m e n t   a r e a ,  

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

band   r e t a i n i n g   z o n e ;  
s a i d   f i l t e r   p l u g   and  s a i d   i n n e r   b a n d  

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

u n i t ;   s a i d   i n n e r   band  r e t a i n i n g   z o n e  

and  s a i d   o u t e r   band  c o n s t i t u t e   s a i d  

s e c o n d   u n i t ;   s a i d   f i r s t   u n i t   b e i n g  

f r e e   to  r o t a t e ,   r e t a i n e d   in  a x i a l  

p o s i t i o n   by  s a i d   s e c o n d   u n i t .  

4.  The  a d j u s t a b l e   f i l t e r   of   C l a i m   1,  w h e r e i n :  

s a i d   i n n e r  b a n d   z o n e s   i n c l u d e   a  f o r w a r d  

r e t a i n i n g   z o n e ,   a t t a c h e d   to  s a i d  

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

a r t i c l e ;   a  r e a r   r e t a i n i n g   z o n e ,  

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

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

a  r o t a t i n g   z o n e ,   d i s p o s e d   b e t w e e n  

s a i d   r e t a i n i n g   z o n e s ,   f r e e   o f  

a d h e s i v e ;  

s a i d   o u t e r   band  a r e a s   i n c l u d e   an  a t t a c h -  

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

.  s a i d   i n n e r  b a n d   r o t a t i n g   z o n e ;   a n d  

a t   l e a s t   one  c o v e r   a r e a ,   o v e r l y i n g  

one  of  s a i d   i n n e r   band  r e t a i n i n g  

z o n e s   and  h a v i n g   s a i d   s e c o n d   a i r  

d i l u t i o n   o p e n i n g   f o r m e d   t h e r e i n ;  



s a i d   i n n e r   band   r e t a i n i n g   zone   and  s a i d  

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

u n i t ;   s a i d   o u t e r   band  and  s a i d   i n n e r  

band   r o t a t i n g   zone   c o n s t i t u t e   s a i d  

s e c o n d   u n i t ;   s a i d   s e c o n d   u n i t   b e i n g  

f r e e   to  r o t a t e ,   a x i a l l y   r e t a i n e d   b y  

s a i d   f i r s t   u n i t .  

5.  The  a d j u s t a b l e   f i l t e r   of  C l a i m   1,  w h e r e i n  

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

s a i d   b a n d s .  

6.  The  a d j u s t a b l e   f i l t e r   of  C l a i m s   1,  2,  3 ,  

or   4,  w h e r e i n   s a i d   d i l u t i o n   o p e n i n g s  i n l u d e   a  p l u r a l i t y  

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

7.  The  a d j u s t a b l e   f i l t e r   of  C l a i m s   1,  2,  3 ,  

or   4,  w h e r e i n   s a i d   d i l u t i o n   o p e n i n g s   i n c l u d e   a  p l u r a l -  

i t y   of  p e r f o r a t i o n s .  
8.  The  a d j u s t a b l e   f i l t e r   of  C l a i m s   1,  2,  o r  

.3,  w h e r e i n   s a i d   a t t a c h m e n t   means   i n c l u d e s  a   p o r t i o n   o f  

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

a r t i c l e .  

9.  The  a d j u s t a b l e   f i l t e r   of  C l a i m s   1  or  4 ,  

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

s a i d   i n n e r   b a n d ,   o v e r l y i n g   and  a t t a c h e d   to  t he   s m o k i n g  

a r t i c l e .  

10.  The  a d j u s t a b l e   f i l t e r   of  C l a i m s   1  or  4 ,  

w h e r e i n   s a i d   a t t a c h m e n t   means   i n c l u d e s   a  j u n c t i o n   b a n d  

o v e r l y i n g   and  a t t a c h e d   to  s a i d   i n n e r   band  and  the   s m o k -  

i n g   a r t i c l e .  

11.  The  a d j u s t a b l e   f i l t e r   of  C l a i m   1,  2,  3  o r  

4  w h e r e i n   s a i d   u n d e r b a n d   f u r t h e r   i n c l u d e s   b r i d g e s  

c o n n e c t i n g ' s a i d   r o t a t i n g   zone   to  s a i d   r e t a i n i n g   z o n e  

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

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

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



12.  A  m e t h o d   f o r   m a k i n g   an  a d j u s t a b l e   a i r  

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

f o r m i n g   a  f i l t e r   rod  h a v i n g   a  l e n g t h  

e q u i v a l e n t   to  a  p l u r a l i t y   of  f i l t e r  

p l u g s ;  

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

b a n d s   e a c h   h a v 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   s p a c e d   z o n e s ,  

i n c l u d i n g   a  r o t a t i n g   zone   and  a  

r e t a i n i n g   zone   to  s a i d   f i l t e r   r o d ;  

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

of   f i l t e r   p l u g s ;  

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

t o b a c c o   r o d ;  

w r a p p i n g   an  o u t e r   band  a r o u n d   s a i d  

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

s u c h   t h a t   s a i d   t o b a c c o   rod   and  s a i d  

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

s u c h   t h a t   s a i d   o u t e r   band  is  a d h e -  

s i v e l y   j o i n e d   to  s a i d   t o b a c c o   r o d  

and  s a i d   i n n e r   r e t a i n i n g   z o n e ;   a n d  

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

s a i d   i n n e r   band  and  s a i d   f i l t e r   p l u g  

w r a p p e r .  
13.  A  m e t h o d   f o r   m a k i n g   an  a d j u s t a b l e   a i r  

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

f o r m i n g   a  f i l t e r   rod  h a v i n g   a  l e n g t h  

e q u i v a l e n t   to  a  p l u r a l i t y   of  f i l t e r  

p l u g s ;  

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

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

r o d ,   e a c h   s a i d   i n n e r   band  h a v i n g   a  

r o t a t i n g   zone  and  a  r e t a i n i n g   z o n e  

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



j o i n i n g   s a i d   r o t a t i n g   zone   to  s a i d  

f i l t e r   r o d ;  

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

of  f i l t e r   p l u g s ;  

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

t o b a c c o   r o d ;  

w r a p p i n g   an  o u t e r   band  a r o u n d   s a i d  

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

s u c h   t h a t   s a i d   t o b a c c o   rod  and  s a i d  

i n n e r   band   a r e   p a r t i a l l y   c o v e r e d   a n d  

s u c h   t h a t   s a i d   o u t e r   band  is  a d h e -  

s i v e l y   j o i n e d   to  s a i d   t o a c c o   rod   a n d  

s a i d   i n n e r   band  r e t a i n i n g   z o n e ;   a n d  

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

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

w r a p p e r .  
14.  A  m e t h o d   f o r   m a k i n g   an  a d j u s t a b l e   a i r  

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

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

a  t o b a c c o   rod  a x i a l l y   a b u t t i n g   a  

f i l t e r ;  

a p p l y i n g   a d h e s i v e   to  an  i n n e r   band  t o  

d e f i n e . a   r o t a t i n g   zone   and  t w o  

r e t a i n i n g   z o n e s ;  

w r a p p i n g   s a i d   i n n e r   band  a b u t   t he   c i g a -  

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

is  c o v e r e d   e n t i r e l y   and  s a i d   t o b a c c o  

rod  is  o v e r l a p p e d ,   and  a t   l e a s t   o n e  
of  s a i d   i n n e r   band  r e t a i n i n g   z o n e s  

is  a d h e s i v e l y   a t t a c h e d   to  s a i d  

f i l t e r   and  s a i d   t o b a c c o   r o d ;  

s e p a r a t i n g   s a i d   r o t a t i n g   zone   f r o m  s a i d  

r e t a i n i n g   z o n e s ;  



a t t a c h i n g   an  o u t e r   band  a r o u n d   s a i d   i n n e r  

band  s u c h   t h a t   s a i d   o u t e r   band  i s  

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

zone   and  s a i d   o u t e r   band  o v e r l a p s  

s a i d   r e t a i n i n g   z o n e ;  

c u t t i n g   a i r   o p e n i n g s   means   t h r o u g h   s a i d  

u n d e r b a n d   and  s a i d   j o i n i n g   b a n d .  

15.  The  m e t h o d   of  C l a i m s   12  or  13,  w h e r e i n  

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

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