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Q.  
I l l  

A  device  for  cutting  and  transferring  a  contoured 
tobacco  sheet  profile,  such  as  a  cigar  wrapper,  from  a 
sheet  of  tobacco  material,  such  as  a  natural  tobacco  leaf 
B  or  a  portion  thereof,  as  the  tobacco  sheet  is  supported 
on  a  cutting  surface  123  at  a  cut-transfer  position  com- 
prises  a  transfer  element  30  with  a  cut-away  first  portion 
530  and  adjacent  profile  receiving  second  portion  532  is 
moved  in  a  path  M  over  the  cutting  surface  123  so  that 
the  first  and  second  portions  of  the  transfer  element  are 
moved  in  succession  to  the  cut-transfer  position  at  which 
the  cutting  operation  is  to  be  performed.  A  cutter  22  is 
located  at  the  cut-transfer  position  for  cutting  the  profile 
from  the  tobacco  sheet  while  the  cut-away  portion  of  the 
transfer  element  is  at  the  cut-transfer  position.  This  cut- 
ter  includes  at  least  one  cutting  element  300,  302,  304, 
306  which  is  selectively  movable  between  a  position  ex- 
tending  through  the  cut-away  portion  530  of  the  transfer 
element  and  into  cutting  engagement  with  the  tobacco 
sheet  material  B  and  a  retracted  position  providing  clear- 
ance  for  the  transfer  element.  After  a  profile  has  been  cut 
from  the  tobacco  sheet  material,  it  is  captured  onto  the 
cutter  and  moved  away  from  the  cutting  surface  123  so 
that  the  profile  receiving  portion  532  of  the  transfer  ele- 
ment  can  be  moved  under  the  cutter  22  and  between  the 
cutter  and  the  cutting  surface  at  the  cut-transfer  position. 



Thereafter,  the  cutter  and  captured  profile  are  moved 
against  the  profile  receiving  portion  532  of  the  transfer 
element  to  transfer  the  cut  profile  to  the  transfer  element 
530.  Then,  the  transfer  element  530  is  indexed  or  moved 
from  the  cut-transfer  position  for  conveying  the  cut  pro- 
file  to  a  selected  remote  position  for  subsequent  proces- 
sing.  Also,  the  transfer  element  is  provided  with  a  suc- 
cession  of  cut-away  or  clearance  portions  530,  540  and 
profile  receiving  portions  532,  542  so  that  the  transfer 
element  can  be  indexed  successively  from  position-to- 
position  for  successive  cutting  and  transferring  at  one 
location.  The  transfer  element  is  a  low  inertia  table  500 
basically  formed  from  two  surface  defining  structures  with 
an  intermediate  honeycomb  core. 



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  the   a r t   o f  

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

w r a p p e r s ,   from  a  t o b a c c o   m a t e r i a l ,   such  as  a  n a t u r a l  

t o b a c c o   l e a f   or  p o r t i o n   t h e r e o f .  

The  s p e c i f i c a t i o n   of  our  E u r o p e a n   P a t e n t  

A p p l i c a t i o n   N o . 7 9 3 0 0 3 2 3 . 7   p u b l i s h e d   under   P u b l i c a t i o n  

N o . 0 , 0 0 4 , 1 7 0   is  i n c o r p o r a t e d   by  r e f e r e n c e   h e r e i n  a s  

b a c k g r o u n d   i n f o r m a t i o n .  

The  p r e s e n t   i n v e n t i o n ,   the   scope  of  which  i s  
d e f i n e d   in  the  appended   c l a i m s ,   is  p a r t i c u l a r l y  

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

p a r t i c u l a r   r e f e r e n c e   t h e r e t o ;   howeve r ,   i t   is   a p p r e c -  
i a t e d   t h a t   the  i n v e n t i o n   has  b r o a d e r   a p p l i c a t i o n s   a n d  

may  be  used  f o r   c u t t i n g   v a r i o u s   t o b a c c o   p r o f i l e s   f r o m  
t o b a c c o   s h e e t   m a t e r i a l   or  o t h e r   p r o f i l e s   from  o t h e r  
t h i n   s h e e t   f l a c c i d   m a t e r i a l .  

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

p r o v i d e d   over  the  f i l l e r ,   and  somet imes   over   the  f i l l e r  
and  a  b i n d e r ,   to  p r o v i d e   the  a p p e a r a n c e   d e m a n d e d  b y  



c o n s u m e r s .   A l t h o u g h   w r a p p e r s   are  some t imes   cut   f r o m  

man-made  c i g a r   s h e e t s ,   the  more  common  p r o c e d u r e   is  t o  

cut   the  w r a p p e r   from  a  n a t u r a l   t o b a c c o   l e a f .   A  w r a p p e r  
is  now  cut   from  n a t u r a l   l e a v e s   by  a  p r i m a r i l y   m a n u a l  

p r o c e s s .   An  o p e r a t o r   o r i e n t s   the  s h e e t   on  a  c u t t e r  

and  the  c u t t e r   is  t h e n   a c t u a t e d .   The  cut   w r a p p e r   i s  

t hen   wrapped   a round   a  c i g a r .   Some  a t t e m p t s   have  b e e n  

made  to  s t o r e   the  cut   w r a p p e r   on  b o b b i n s   of  s h e e t  

m a t e r i a l   f o r   use  on  a  mach ine   which  removes   the   w r a p p e r  
from  the  b o b b i n   and  wraps   i t   a round   the  c i g a r .   B e c a u s e  

of  the  manua l   l a b o r   c o s t s   and  f a t i g u e   e x p e r i e n c e d   b y  

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

have  been  d e v o t e d   in  the  t o b a c c o   i n d u s t r y   to  m a c h i n e s  

fo r   a u t o m a t i c a l l y   c u t t i n g   c i g a r   w r a p p e r s   from  n a t u r a l  

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

is  d i s c l o s e d   in  the   p r i o r   a p p l i c a t i o n   i n c o r p o r a t e d   b y  
r e f e r e n c e   h e r e i n .   In  t h a t   a p p l i c a t i o n ,   a  whole   t o b a c c o  

l e a f   is   s c a n n e d   to  l o c a t e   the  p r o p e r   c u t t i n g   p o s i t i o n s .  
The  l e a f   is  t h e n   p o s i t i o n e d   under   a  c u t t e r   at  a  c u t  

p o s i t i o n   to  cut   s u c c e s s i v e   w r a p p e r s   from  the  n a t u r a l  

t o b a c c o   l e a f   at  the   d e s i r e d   l o c a t i o n s .   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  an  a p p a r a t u s   and  method  f o r   c u t t i n g  
and  t h e n   t r a n s f e r r i n g   the  c i g a r   w r a p p e r   to  a  s u b s e q u e n t  
p r o c e s s i n g   o p e r a t i o n   a f t e r   the  l e a f   has  been  o r i e n t e d  
w i t h   r e s p e c t   to  the  c u t t e r   fo r   c u t t i n g   a  w r a p p e r   t h e r e -  

f rom.   This   i n v e n t i o n   does  not   r e l a t e   to  the  s p e c i f i c  
a r r a n g e m e n t   f o r   p r o v i d i n g   the  p r o p e r   cut  p o s i t i o n   b u t  

only   the  h a n d l i n g   of  the   w r a p p e r   d u r i n g   the  c u t t i n g  
o p e r a t i o n   and  t hen   the  t r a n s f e r r i n g   o p e r a t i o n   w h i c h  

t r a n s f e r s   the  w r a p p e r   from  the  cut   p o s i t i o n   of  the  a u t o -  
ma t i c   mach ine   to  a  r emo te   p o s i t i o n   where  i t   is  s t o r e d  

or  p r o c e s s e d   in  a c c o r d a n c e   w i th   any  d e s i r e d   p r o c e d u r e .  
When  a u t o m a t i c a l l y   c u t t i n g   and  h a n d l i n g   c i g a r  

w r a p p e r s ,   the   mach ine   s h o u l d   o p e r a t e   r a p i d l y ,   have  a  
r e l a t i v e l y   few  number  of  moving  o p e r a t i o n s ,   a  low  n u m b e r  



of  moving  componen t s   and  a  s t r u c t u r e   which  r e d u c e s   t h e  

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

c u t t i n g   and  t r a n s f e r r i n g   of  the  c i g a r   w r a p p e r   from  t h e  

c u t t i n g   p o s i t i o n   to  some  r e m o t e   p o s i t i o n   f o r   s u b s e q u e n t  

p r o c e s s i n g .  
An  embodiment   of  the  p r e s e n t   i n v e n t i o n   which  i s  

p r e s e n t l y   p r e f e r r e d   and  is   d e s c r i b e d   h e r e i n a f t e r  

c o m p r i s e s   a  d e v i c e   and  method  f o r   c u t t i n g   and  t r a n s -  

f e r r i n g   a  w r a p p e r   from  a  t o b a c c o   l e a f   which   is  s u p p -  
o r t e d   on  a  c u t t i n g   s u r f a c e   at  a  cut   p o s i t i o n ,   w h i c h  

d e v i c e   and  method  m i n i m i z e   the  b a s i c   p r o b l e m s   i n v o l v e d  

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

d e l i c a t e   c i g a r   w r a p p e r .   To  u n d e r s t a n d   the  p r o b l e m s  
c r e a t e d   by  a u t o m a t i c   m a c h i n e s   f o r   c u t t i n g   c i g a r   w r a p p e r s  
from  n a t u r a l   t o b a c c o   l e a v e s ,   e i t h e r   whole  or  p a r t i a l ,  
i t   must  be  r e a l i z e d   t h a t   m a c h i n e s   are   e x t r e m e l y   e x p e n -  
s i v e ,   i n v o l v e   s u b s t a n t i a l   d e v e l o p m e n t   and  e n g i n e e r i n g  

c o s t s ,   and  r e q u i r e   a  commitment   of  r e s o u r c e s   by  a  

company  c o n v e r t i n g   from  manual   to  a u t o m a t i c   c u t t i n g   a n d  

h a n d l i n g   of  c i g a r   w r a p p e r s .   To  j u s t i f y   the  e x p e n s e ,  
cos t   and  c o r p o r a t e   commi tmen t ,   a  mach ine   f o r   a u t o m a t -  

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

w r a p p e r s   must  o p e r a t e   at  a  speed   g r e a t e r   t han   a b o u t  

t h i r t y   c u t s   per   m i n u t e .   This   type   of  speed   which  may 
a p p r o a c h   a p p r o x i m a t e l y   s i x t y   c u t s   per   m i n u t e  



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

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

w r a p p e r   t h e r e f r o m .   A l so ,   t h i s   speed   is  c o m p l i c a t e d   by  t h e  

f a c t   t h a t   t he   w r a p p e r s   a re   f l a c c i d ,   l i g h t ,   have  a  low  s h a p e  

memory,  can  dry  o u t - a n d   a re   somewhat   f r a g i l e .   The 
embodiment   c o m p r i s e s   a  d e v i c e   fo r   p e r f o r m i n g   the  c u t t i n g  
and  t r a n s f e r r i n g   o p e r a t i o n   a t   s p e e d s   n e c e s s a r y   fo r   e c o n o m i c  

a d o p t i o n   of  a u t o m a t i c   p r o c e s s i n g   e q u i p m e n t   fo r   c i g a r   w r a p p e r s .  
This   t y p e   of  m a c h i n e   has  h e r e t o f o r e   no t   been   a v a i l a b l e   in  t h e  

t o b a c c o   i n d u s t r y .   O the r   i n d u s t r i e s   do  not   f a c e   t he   p r o b l e m s  
c r e a t e d   by  t he   c o n v e r s i o n   of  the   w r a p p e r   p r o c e s s i n g   f rom  a  
manual   to  a  t o t a l l y   a u t o m a t i c   p r o c e d u r e .  

In  a c c o r d a n c e   with the embodiment of the present  i n v e n t i o n ,   t h e r e   is   p r o -  
v i d e d   a  d e v i c e   fo r   r e c e i v i n g   p r o f i l e s ,   such  as  c i g a r   w r a p p e r s ,  
cut   from  a  s h e e t   of   m a t e r i a l ,   such  as  a  n a t u r a l   t o b a c c o   l e a f  

or  p o r t i o n   t h e r e o f ,   which   m a t e r i a l   is  s u p p o r t e d   on  a  g e n e r a l l y  
f l a t   c u t t i n g   s u r f a c e   a t   a  p r e s e l e c t e d   cu t   p o s i t i o n .   T h e  
d e v i c e   c o m p r i s e s   a  t r a n s f e r   e l e m e n t   movab le   in  a  c o n t i n u o u s  

p a t h   i n t e r s e c t i n g   the   cut   p o s i t i o n .   Th is   t r a n s f e r   e l e m e n t  

has  a l t e r n a t e   c l e a r a n c e   p o r t i o n s   and  p r o f i l e   r e c e i v i n g   p o r -  
t i o n s   and  means  a re   p r o v i d e d   fo r   i n d e x i n g   the   t r a n s f e r   member  

above  the   c u t t i n g   s u r f a c e   and  a l o n g   the   p a t h   to  s u c c e s s i v e  

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

f e r   e l e m e n t   a t   t h e   cu t   p o s i t i o n   and  t h e n   an  a d j a c e n t   r e c e i v i n g  
p o r t i o n   a t   t he   cu t   p o s i t i o n .   T h e  d e v i c e   a l s o   i n c l u d e s  

means  fo r   d e p o s i t i n g   a  c a p t u r e d   p r o f i l e   p r e v i o u s l y   cut   f r o m  
the   s h e e t ,   w h e n  t h e   c l e a r a n c e   p o r t i o n   is  a t   the   cu t   p o s i t i o n ,  
on to   the   r e c e i v i n g   p o r t i o n   of  the   t r a n s f e r   e l e m e n t   when  t h e  

r e c e i v i n g   p o r t i o n   of  the   e l e m e n t   is  a t   the   cut   p o s i t i o n .   As 

the   t r a n s f e r   e l e m e n t   c o n t i n u e s   i t s   movement ,   means  a re   p r o -  
v i d e d   for   r e m o v i n g   the   p r o f i l e   or  w r a p p e r   from  the   r e c e i v i n g  

p o r t i o n   of  t he   t r a n s f e r   e l e m e n t   at   a  p o s i t i o n   s p a c e d   from  t h e  

p r e s e l e c t e d   cut   p o s i t i o n .   In  t h i s   manne r ,   t he   w r a p p e r   may  b e  

cut   at   the   cut   p o s i t i o n ,   moved  away  from  the   c u t t e r   and  t h e n  

d e p o s i t e d   downward ly   on  the   t r a n s f e r   e l e m e n t   as  a  p r o f i l e  
r e c e i v i n g   p o r t i o n   of  the   t r a n s f e r   e l e m e n t   is  s h i f t e d   i n t o   t h e  

cu t   p o s i t i o n .   The  c o n t i n u o u s l y   moving  t r a n s f e r   e l e m e n t , h a v i n g  

a  c l e a r a n c e   fo r   the  c u t t i n g   o p e r a t i o n , c a n   r e c e i v e   t he   w r a p p e r  
w i t h o u t   s u b s t a n t i a l   i n t e r m e d i a t e   movement   of  t he   t r a n s f e r  
e l e m e n t   and  c u t t i n g   s u r f a c e .  



In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of  the   embod-  

i m e n t ,   the  d e v i c e   is  a d a p t e d   to  be  moved  in  a  g i v e n   p a t h   f o r  

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

t o b a c c o   m a t e r i a l   a t   a  p r e s e l e c t e d   cu t   p o s i t i o n   w i t h   the   p a t h  
of  the   d e v i c e   i n t e r s e c t i n g   the   cu t   p o s i t i o n .   Th is   d e v i c e  

c o m p r i s e s   a  u n i t a r y   s t r u c t u r e   h a v i n g   a  s e t   of  s u c c e s s i v e ,  
a l t e r n a t e   c l e a r a n c e   p o r t i o n s   and  p r o f i l e   r e c e i v i n g   p o r t i o n s .  
The  s t r u c t u r e   is   a d a p t e d   to  i n d e x   w i t h   the   p o r t i o n s   of   t h e  

d e v i c e   moving  a l o n g   the   p r e s e l e c t e d   p a t h   to  f i r s t   p l a c e   t h e  

c l e a r a n c e   p o r t i o n   of  t he   t r a n s f e r   e l e m e n t   or  d e v i c e   a t   the   c u t  

p o s i t i o n   and  t h e n   a  r e c e i v i n g   p o r t i o n   of  the   same  e l e m e n t   a t  
t he   cut   p o s i t i o n .   Thus ,   t he   c u t t e r   used   in  the  c u t t i n g   o p e r a -  
t i o n   can  p a s s   t h r o u g h   t h e   t r a n s f e r   e l e m e n t   which   s u b s e q u e n t l y  
r e c e i v e s   a  cu t   p r o f i l e   or  c i g a r   w r a p p e r .  

In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of  t he   embod imen t ,   t h e  
d e v i c e   as  d e f i n e d   above   i n c o r p o r a t e s   a  c i r c u l a r   p a t h   which   i s  

in  a  g i v e n   p l a n e .   In  t h i s   manne r ,   t he   d e v i c e   can  be  i n d e x e d  
in  a  c i r c u l a r   manner   a b o u t   an  a x i s   o r t h o g o n a l   to  t he   c u t t i n g  
s u r f a c e   and  g e n e r a l l y   p a r a l l e l   to  t he   d i r e c t i o n   of   m o v e m e n t  
of   t he   c u t t e r .  

In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of  the   embod imen t ,   t h e  

movab le   s t r u c t u r e   is  g e n e r a l l y   f l a t   and  has  uppe r   and  l o w e r ,  
s u r f a c e s   s e p a r a t e d   by  a  honeycomb  c o r e .   By  u s i n g   t h i s   s t r u c -  

t u r e ,   the   honeycomb  co re   is  r e l a t i v e l y   l i g h t w e i g h t   so  t h a t  
the   b a s i c   moving  e l e m e n t   or  t r a n s f e r   s t r u c t u r e   of  the   m e c h a n -  
ism  can  be  l i g h t w e i g h t   and  r e q u i r e s   o n l y   the   n e c e s s a r y   s t r e n g t h  
to  s u p o r t   the   t r a n s f e r   o p e r a t i o n   n e c e s s a r y   for   t r a n s f e r r i n g   a  
w r a p p e r  t o   t he   i n d e x   and  t r a n s f e r   e l e m e n t   and  from  t he   t r a n s -  
f e r   e l e m e n t   a t   a  r e m o t e   l o c a t i o n .   Thus ,   t he   r o t a t i n g   t r a n s f e r  
e l e m e n t   need  no t   i n c l u d e   s t r u c t u r a l   d e v i c e s   n e c e s s a r y   to  s u p -  
p o r t   the   t r a n s f e r   e l e m e n t   wh ich   is  s u p p o r t e d   o n l y  a t   the   c e n -  
t e r   and  e x t e n d s   o u t w a r d l y   t h e r e f r o m   for   p e r f o r m i n g   t he   f u n c -  
t i o n   d e s c r i b e d   a b o v e .  

By  p r o v i d i n g   a  t r a n s f e r   e l e m e n t   which   has  c u t - a w a y   p o r -  
t i o n s   or  c l e a r a n c e   p o r t i o n s   a t   v a r i o u s   l o c a t i o n s   which   a l l o w  

movement  of  a  c u t t e r   t h r o u g h   the   p l a n e   of   movement  of  t h e  
t r a n s f e r   e l e m e n t   two  d i s t i n c t   a d v a n t a g e s   a re   a c c o m p l i s h e d .  
One  a d v a n t a g e   is   t h a t   t he   t r a n s f e r   e l e m e n t   is  r e d u c e d   in  w e i g h t  

by  the   c l e a r a n c e   p o r t i o n s   which   o v e r l i e   the   c u t t i n g   s u r f a c e  

d u r i n g   a  c u t t i n g   o p e r a t i o n .   The  o t h e r   is  t h a t   the   t r a n s f e r  



e l e m e n t   can  c o n t i n u e   to  move  in  a  g i v e n   d i r e c t i o n   in  a  p r e -  
s e l e c t e d   p a t h   w i t h o u t   r e t r a c t i n g   from  the   c u t t i n g   p o s i t i o n .  
The  c u t t i n g   t a b l e   c a r r y i n g   the   l e a f   and  i n c l u d i n g   the   a c t u a l  

c u t t i n g   s u r f a c e   need  no t   be  r e t r a c t e d   from  the   p r e s e l e c t e d  
c u t t i n g   p o s i t i o n   d u r i n g   t r a n s f e r   of  the   l e a f .   C o n s e q u e n t l y ,  
t he   s t r u c t u r e   of   t he   p r e s e n t   i n v e n t i o n   a l l o w s   c o n t i n u o u s  

movement  of  t h e   t r a n s f e r   e l e m e n t   and  the   t r a n s f e r   o p e r a t i o n  
does  no t   r e q u i r e   c l e a r a n c e   movement  of  the   c u t t i n g   t a b l e .  
A l l   of  t h e s e   a d v a n t a g e s   of   the   s t r u c t u r e   d e f i n e d   above   a r e  
a c c o m p l i s h e d   a t   t he   same  t ime   t h a t   the   w e i g h t   of  t h e   t r a n s f e r  
e l e m e n t   is  r e d u c e d   to  a l l o w   the   n e c e s s a r y   speed   c o n c o m i t a n t  
w i t h   the   r e q u i r e m e n t s   p r e v i o u s l y   m e n t i o n e d   fo r   a u t o m a t i c   p r o -  
c e s s i n g   a p p a r a t u s   of   t he   t y p e   to  which   the   i n v e n t i o n   i s  
d i r e c t e d .  

In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of  the   e m b o d i m e n t ,   t h e  
c u t t e r   used   in   t he   d e v i c e   is  a  r e c i p r o c a l   c u t t e r   h a v i n g   a  
b l a d e   w i t h   t h e   s h a p e   m a t c h i n g   the   d e s i r e d   shape   of  t he   p r o -  
f i l e   or  c i g a r   w r a p p e r .  T h e  c u t t i n g   e l e m e n t   i n c l u d e s   a  v a c u u m  
h o l d i n g   member  w i t h i n   t he   c u t t i n g   b l a d e   so  t h a t   when  a  c u t  
has  been   made,  t he   cut   p r o f i l e   or  c i g a r   w r a p p e r   is  h e l d   b y  
vacuum  on to   t he   l ower   p o r t i o n   of  t he   movab le   c u t t e r .   In  t h i s  

manner ,   as  t he   c u t t e r   moves  from  the   c u t t i n g  s u r f a c e   to  p r o -  
v i d e   c l e a r a n c e   fo r   the   u n i d i r e c t i o n a l   t r a n s f e r   e l e m e n t ,   t h e  

w r a p p e r   is   c a p t u r e d   on  the   c u t t e r .   When  the   u n i d i r e c t i o n a l  
t r a n s f e r   e l e m e n t   i s   t h e n   moved  i n t o   t he   cu t   p o s i t i o n ,   wh ich   i s  
a l s o   t he   t r a n s f e r   p o s i t i o n ,   t he   c u t t e r   can  t h e n   move  down  a  
d i s t a n c e   l e s s   t h a n   t he   movement   d u r i n g   a  c u t t i n g   o p e r a t i o n   t o  
d e p o s i t   the   c a p t u r e d   w r a p p e r   on to   t he   p r o f i l e   r e c e i v i n g   p o r -  
t i o n   of  t he   u n i d i r e c t i o n a l   t r a n s f e r   e l e m e n t .   The  p r o f i l e  
r e c e i v i n g   p o r t i o n   of   t he   t r a n s f e r   e l e m e n t   i n c l u d e s   a n o t h e r  

vacuum  s y s t e m   in  a c c o r d a n c e   w i t h   one  a s p e c t   of  the   e m b o d i m e n t .  
This   s econd   vacuum  s y s t e m   is  c r e a t e d   by  a  p l u r a l i t y   of  a p e r -  
t u r e s   a t   t he   r e c e i v i n g   p o s i t i o n   of  the   t r a n s f e r   e l e m e n t .   By 
c r e a t i n g   a  vacuum  w i t h i n   the   t r a n s f e r   e l e m e n t   i t s e l f   and  com-  
m u n i c a t e d   w i t h   the   a p e r t u r e s ,   a  p o s i t i v e   t r a n s f e r   of   t he   c a p -  
t u r e d   w r a p p e r   or  p r o f i l e   from  the   c u t t e r   to  the   t r a n s f e r   e l e -  
ment  is  p o s s i b l e .   T h i s   can  be  done  by  h a v i n g  a  h i g h e r   v a c u u m  
in  the   t r a n s f e r   e l e m e n t   t h a n   the   vacuum  in  the   c u t t e r   h o l d i n g  
the   c a p t u r e d   w r a p p e r .   A l s o ,   p o s i t i v e   p r e s s u r e   can  be  c r e a t e d  
in  the   vacuum  s y s t e m   of  the   c u t t e r   a t   the   moment  of   t r a n s f e r .  



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

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

ance   and  r e c e i v i n g   p o r t i o n s   has  an  i n t e r n a l   vacuum  s y s t e m  
which   can  c a u s e   t r a n s f e r   of  a  c a p t u r e d ,   cu t   w r a p p e r   f rom  t h e  

c u t t e r   to  t h e   t r a n s f e r   e l e m e n t   fo r   s u b s e q u e n t   i n d e x i n g   or  m o v e -  

ment  to  an  a p p r o p r i a t e   p o s i t i o n   r emo te   to  t he   c u t t i n g   a n d  

t r a n s f e r r i n g   p o s i t i o n   fo r   r e m o v a l   of  w r a p p e r   from  t he   t r a n s -  

f e r   e l e m e n t   and  s u b s e q u e n t   s t o r a g e   or  p r o c e s s i n g .  
In  a c c o r d a n c e   w i t h   s t i l l   a  f u r t h e r   a s p e c t   of  t h e   e m b o d i -  

ment ,   t he   vacuum  s y s t e m   on  the   t r a n s f e r   e l e m e n t   i n c l u d e s   a n  

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

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

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

v a l v e   p l a t e   has   o p e n i n g s   w i t h   an  a r e a   s u b s t a n t i a l l y   l e s s   t h a n  

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

p e r   r e c e i v i n g   p o r t i o n   on  the   t r a n s f e r   e l e m e n t .   C o n s e q u e n t l y ,  
i f   no  w r a p p e r   is   d e p o s i t e d   o n t o   a  g i v e n   w r a p p e r   r e c e i v i n g  

p o r t i o n   of  t he   t r a n s f e r   e l e m e n t ,   the   o p e n i n g s   in   t h e   v a l v e  

p l a t e   or  e l e m e n t   r e s t r i c t   t he   amount  of  vacuum  l o s s   a t   t h e  
u n c o v e r e d   p r o f i l e   r e c e i v i n g   p o r t i o n   of  the   t r a n s f e r   e l e m e n t .  

When  a  w r a p p e r   is  d e p o s i t e d   o n t o   the   r e c e i v i n g   p o r t i o n ,   i t  

c o v e r s   the   s e v e r a l   a p e r t u r e s   so  t h a t   a  vacuum  c r e a t e d   t h r o u g h  
the   v a l v e   p l a t e   w i l l   ho ld   t he   w r a p p e r   in  f i x e d   l o c a t i o n   o n  
t h e   t r a n s f e r   e l e m e n t   u n t i l   i t   is  r e l e a s e d   fo r   r e m o v a l   f rom  t h e  
t r a n s f e r   e l e m e n t .  T h i s   a s p e c t   of  t he   embodiment   r e d u c e s   t h e  

l o s s   of  vacuum  from  the   t o t a l   t r a n s f e r   e l e m e n t   so  t h a t   a  s i n -  

g l e   vacuum  s y s t e m   can  be  u sed   in  t he   t r a n s f e r   e l e m e n t .   T h e  

t r a n s f e r   a c t i o n   is  a c c o m p l i s h e d   by  c o n t r o l l i n g   the   f o r c e   h o l d -  

ing  a  c a p t u r e d   w r a p p e r   on to   t he   c u t t e r   in  r e l a t i o n s h i p   to  t h e  
f i x e d   f o r c e   on  t he   t r a n s f e r   e l e m e n t .  

In  a c c o r d a n c e   w i t h   s t i l l   a  f u r t h e r   a s p e c t   of  t h e   e m b o d i -  

ment ,   t he   c u t t e r   is  a t   a  p r e s e l e c t e d   p o s i t i o n   when  i t   t r a n s -  
f e r s   a  c u t ,   c a p t u r e d   w r a p p e r   on to   the   w r a p p e r   r e c e i v i n g   p o r -  
t i o n   of  t h e   t r a n s f e r   e l e m e n t .   For  t h a t   r e a s o n ,   e a c h   w r a p p e r  
is  o r i e n t e d   in  t he   same  p o s i t i o n   o n  t h e   t r a n s f e r   e l e m e n t   a s  
i t   moves  f rom  t he   t r a n s f e r   o p e r a t i o n   to  a  s u b s e q u e n t   w r a p p e r  
r e m o v i n g   p o s i t i o n .   In  t he   i l l u s t r a t e d   e m b o d i m e n t   of   t he   i n -  

v e n t i o n ,   t h e   c u t t e r   is  at   a  f i x e d   o r i e n t a t i o n   w i t h   r e s p e c t  
to  t h e   t r a n s f e r   e l e m e n t .   Th i s   o r i e n t a t e s   t he   w r a p p e r   on  t h e  

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



Thus  f a r ,   the  e m b o d i m e n t  

has  been  d e s c r i b e d   w i t h   r e s p e c t   to  a  s i n g l e   c u t t e r  
in  a  s i n g l e   s e r i e s   of  s u c c e s s i v e   c l e a r a n c e   p o r t i o n s   a n d  

w r a p p e r   r e c e i v i n g   p o r t i o n s .   However,   in  a c c o r d a n c e  

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

can  be  p r o v i d e d   fo r   c u t t i n g   the   c i g a r   w r a p p e r .   Each  of  t h e s e  

c u t t e r s   is  l o c a t e d   on  a  g i v e n   p a t h   of  movement   of  t he   t r a n s -  

f e r   e l e m e n t   and  in  each  p a t h   t h e r e   is  a  s e r i e s   of   a l t e r n a t e  

c l e a r a n c e   or  c u t - a w a y   p o r t i o n s   and  w r a p p e r   r e c e i v i n g   p o r t i o n s .  

In  the  i l l u s t r a t e d   e m b o d i m e n t ,   t h e r e   a r e   f o u r   s e p a r a t e   c o n -  
c e n t r i c   p a t h s ,   each   of  which   i n c l u d e s   a l t e r n a t e   c u t - a w a y ,  
c l e a r a n c e   p o r t i o n s   f o r   the   c u t t i n g   o p e r a t i o n   and  an  a d j a c e n t  

w r a p p e r   r e c e i v i n g   p o r t i o n .   A l l   of  t he   w r a p p e r   r e c e i v i n g   p o r -  
t i o n s   a re   p a r t   of   t h e   s i n g l e   i n d e x i n g   t r a n s f e r   e l e m e n t   t h a t  

moves  f r o m  p o s i t i o n   to  p o s i t i o n   to  cut   and  t h e n   t r a n s f e r  

w r a p p e r s .   The  t e r m   " c u t - a w a y "   is  used   in  a  g e n e r a l   s e n s e   t o  
d e f i n e   a  c l e a r a n c e   o p e n i n g .   In  some  of  t he   p a t h s ,   t he   c u t -  

away  p o s i t i o n   is   d e f i n e d   by  an  a c t u a l   o p e n i n g .   In  o t h e r  
p o s i t i o n s ,   t he   c u t - a w a y   p o s i t i o n   is  d e f i n e d   by  r e m o v i n g   a  p o r -  
t i o n   of  t h e   t r a n s f e r   e l e m e n t   a d j a c e n t   i t s   e x t r e m i t y   or  p e r i -  

p h e r y .   In  b o t h   i n s t a n c e s ,   t he   c u t - a w a y   p o r t i o n   r e d u c e s   t h e  

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

t u r a l   s t r e n g t h   wh ich   i s   d e f i n e d   by  two  s h e e t   m a t e r i a l s   s e p a r -  
a t e d   by  a  honeycomb  c o r e .   Of  c o u r s e ,   vacuum  p a s s a g e s   a r e  

p r o v i d e d   in  t he   co r e   to  d i r e c t   vacuum  f rom  an  e x t e r n a l   s o u r c e  
to  the  v a r i o u s   p r o f i l e   r e c e i v i n g   p o r t i o n s   of  the   i n d e x i n g  
t r a n s f e r   e l e m e n t . .   C o n s e q u e n t l y ,   in  a c c o r d a n c e   w i t h   t h e  

embodiment ,   t he   t r a n s f e r   e l e m e n t   is  a  r o t a t a b l e   t a b l e   s u p -  
p o r t e d   a t   i t s   c e n t e r .   C u t - a w a y   p o r t i o n s   a r e   p r o v i d e d   a t  
v a r i o u s   l o c a t i o n s   so  t h a t   the   c u t t i n g   o p e r a t i o n   can  t a k e   p l a c e  
t h r o u g h   the   t a b l e .   The  s t r u c t u r a l   i n t e g r i t y   of  t h e   t r a n s f e r  
e l e m e n t   is  no t   a f f e c t e d   by  t h e s e   c u t - a w a y   p o r t i o n s   in  t h a t  
the   honeycomb  co re   p r o v i d e s   t he   v e r t i c a l   s u p p o r t i n g   s t r u c t u r e  
fo r   the   i n d e x i n g   t r a n s f e r   e l e m e n t .  

In  a c c o r d a n c e   w i t h   a n o t h e r   a s p e c t   of  t he   e m b o d i -  
ment ,   t h e r e   is   p r o v i d e d   a  d e v i c e   fo r   c u t t i n g   and  c a p t u r i n g   a  

c o n t o u r e d   t o b a c c o   l e a f   p r o f i l e   from  a  s h e e t   of   t o b a c c o   m a t e r -  
i a l .   Th is   d e v i c e   c o m p r i s e s   a  n o v e l   c u t t i n g   head  h a v i n g   a  c u t -  

t i n g   b l a d e   w i t h   a  c u t t i n g   edge  c i r c u m s c r i b i n g   the   d e s i r e d  



shape   of  a  p r o f i l e   and  l y i n g   in  a  g i v e n   p l a n e .   A  p r o f i l e  

c a p t u r i n g   e l e m e n t   is  p o s i t i o n e d   w i t h i n   the   space   c i r c u m -  

s c r i b e d   by  t he   b l a d e   edge  and  has  a  g e n e r a l l y   f l a t   s u r f a c e  

f a c i n g   away  from  the   edge  and  g e n e r a l l y   p a r a l l e l   to   t he   p l a n e  

of  the   e d g e .   Means  for   d e f i n i n g   a  chamber   b e h i n d   t he   c a p t u r -  
ing  e l e m e n t   and  means  for   c o m m u n i c a t i n g   t h i s   chamber   w i t h   t h e  

f l a t   s u r f a c e   a r e   a l s o   p r o v i d e d   so  t h a t   a  vacuum  in  t he   c h a m -  

ber   w i l l   h o l d   a  p r o f i l e   cut   by  s a i d   edge  a g a i n s t   t h e   f l a t  

c a p t u r i n g   s u r f a c e .   Means  a re   a l s o   p r o v i d e d   for   b i a s i n g   t h e  

c a p t u r i n g   e l e m e n t   and  i t s   s u r f a c e   to  an  e x t e n d e d   p o s i t i o n  
w i t h   t he   f l a t   c a p t u r i n g   s u r f a c e   be low  the   edge  p l a n e   w h e r e b y  

a  c a p t u r e d ,   cu t   p r o f i l e   can  be  t r a n s f e r r e d   t o  a n   e x t e r n a l   e l e -  

ment  w i t h o u t   i n t e r f e r e n c e   w i t h   t he   c u t t i n g   edge  of  t h e  b l a d e .  

By  u s i n g   t h i s   t y p e   of   c u t t i n g   and  c a p t u r i n g   e l e m e n t ,   the   c u t -  

t i n g   head  can  e x t e n d   t h r o u g h   the   t r a n s f e r   e l e m e n t   and  cu t   a  

p r o f i l e   f rom  the   t o b a c c o   l e a f .   T h e  p r o f i l e   is  t h e n   c a p t u r e d  

o n t o   the   c a p t u r i n g   s u r f a c e   as  t he   c u t t e r   i s   moved  u p w a r d l y ' t o  

a  p o s i t i o n   a l l o w i n g   c l e a r a n c e   for   m o v e m e n t  o f   t he   p r e v i o u s l y  
. d e s c r i b e d   t r a n s f e r   e l e m e n t .   When  the   t r a n s f e r   e l e m e n t   is  t h e n  

moved  or  i n d e x e d   to  p o s i t i o n   a  p r o f i l e   r e c e i v i n g   p o r t i o n   o f  

t he   t r a n s f e r   e l e m e n t   a t   the   c u t - t r a n s f e r   p o s i t i o n ,   t he   c u t t i n g  
head  is  t h e n   moved  downward ly   a g a i n s t   t he   t r a n s f e r   e l e m e n t .  
The  e x t e n d e d   c a p t u r i n g   s u r f a c e   t h e n   e n g a g e s   the   t r a n s f e r   e l e -  

ment  fo r   a l l o w i n g   t r a n s f e r   of   a  c a p t u r e d ,   cu t   l e a f   f rom  t h e  

c u t t i n g   head   to  t h e   t r a n s f e r   e l e m e n t .   D u r i n g   t h i s   t r a n s f e r  

a c t i o n ,   t he   c a p t u r e d   l e a f   is  be low  the   c u t t i n g   edge  so  t h a t  

t he   c u t t i n g   edge  does   not   engage   t he   t r a n s f e r   e l e m e n t   d u r i n g  
the   t r a n s f e r r i n g   o p e r a t i o n   which   c o u l d   c a u s e   m a r r i n g   and  w e a r  
of  the   t r a n s f e r   e l e m e n t .   Th is   t y p e   of  c u t t e r   c o n s t r u c t i o n   i s  

w e l l   a d a p t e d   fo r   use   w i t h   the   t ype   of   t r a n s f e r   e l e m e n t   d e s -  

c r i b e d   in  p r e v i o u s   a s p e c t s   of  the   e m b o d i m e n t .  
In  a c c o r d a n c e   w i th   a n o t h e r   a s p e c t   of  t he   e m b o d i -  

ment ,   two  c u t t i n g   heads   a re   employed   and  the   t r a n s f e r   e l e m e n t  
has  two  s e t s   of   a l t e r n a t e   c l e a r a n c e   p o r t i o n s   and  p r o f i l e  
r e c e i v i n g   p o r t i o n s .   As  the  t r a n s f e r   e l e m e n t   is   i n d e x e d ,   a  
c l e a r a n c e   p o r t i o n   is  a d j a c e n t   t he   cu t   p o s i t i o n   of  one  c u t t e r  
w h i l e   a  r e c e i v i n g   p o r t i o n   is  a d j a c e n t   t he   c u t  p o s i t i o n   of  t h e  
s econd   c u t t e r .   Thus ,   one  c u t t e r   can  p e r f o r m   a  c u t t i n g   o p e r a -  
t i o n   t h r o u g h   a  c l e a r a n c e   p o r t i o n   w h i l e   t he   o t h e r   c u t t e r   c a n  
move  d o w n w a r d l y   a  l i m i t e d   amount  to  d e p o s i t   a  cu t   and  c a p t u r e d  



p r o f i l e   on to   t he   a d j a c e n t   p r o f i l e   r e c e i v i n g   p o r t i o n .   A  c u t  

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

m a c h i r w .   Th i s   is  the   p r e f e r r e d   t y p e   of  t r a n s f e r   e l e m e n t   i n  

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

t i o n   in  the   c y c l e   t i m e .   Such  a  c o n c e p t   can  be  used   when  a  
whole   n a t u r a l   t o b a c c o   l e a f   is  b e i n g   c u t .   S e p a r a t e   c u t s   a r e  

p e r f o r m e d   in  t he   two  h a l v e s   of  the   t o b a c c o   l e a f   s i n c e   t h e y  

p r o v i d e   d i f f e r e n t   t y p e s   of  w r a p p e r s   to  be  used   on  d i f f e r e n t  

c i g a r s .  

One  o b j e c t   of  the   embodiment   is  the   p r o -  
v i s i o n   o f  a   d e v i c e   and  me thod ,   and  s u b a s s e m b l i e s   t h e r e -  

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

as  a  c i g a r   w r a p p e r ,   from  a  s h e e t   of  t o b a c c o   m a t e r i a l ,   such  a s  

a  n a t u r a l   t o b a c c o   l e a f ,   which  a p p a r a t u s ,   method   and  c o m p o n e n t s  
a re   a d a p t e d   fo r   a u t o m a t i c   o p e r a t i o n   a t   r e l a t i v e l y   h igh   o p e r a -  
t i n g   s p e e d s   and  a re   p o s i t i o n a l l y   a c c u r a t e   in  u s e .  

A n o t h e r   o b j e c t   of  the   embodiment   is  the   p r o v i s i o n  
of  a  d e v i c e  ,   me thod   and  c o m p o n e n t s   as  d e f i n e d   above  w h i c h  

i n v o l v e   a  minimum  of  moving  c o m p o n e n t s   and  a  minimum  of  m o t i o n  

r e v e r s a l s   d u r i n g   u s e .  
Yet   a n o t h e r   o b j e c t   of   the   embodiment   is  the  p r o -  

v i s i o n   of  a  d e v i c e   and  method  as  d e f i n e d   above  which   e m p l o y s  
moving  c o m p o n e n t s   which   a re   c o n s t r u c t e d   in  a  manner   t h a t   a l -  
lows  r e d u c t i o n   in  t he   w e i g h t   of  t he   c o m p o n e n t s   w i t h o u t   a f f e c t -  

ing  t h e i r   p o s i t i v e ,   a c c u r a t e   o p e r a t i o n   in  c u t t i n g   t he   p r o f i l e  
from  t h e   s h e e t   and  t r a n s f e r r i n g   the   p r o f i l e   to  a  r e m o t e   l o c a -  
t i o n   f o r   s u b s e q u e n t   p r o c e s s i n g .  

S t i l l   a  f u r t h e r   o b j e c t   of  t he   embodiment   i s  
the   p r o v i s i o n   of  a  d e v i c e   of   the   g e n e r a l   t ype   d e s c r i b e d   a b o v e  
which  can  p e r f o r m   a  c u t t i n g   o p e r a t i o n   and  a  t r a n s f e r r i n g   o p e r -  
a t i o n   s i m u l t a n e o u s l y   to  r e d u c e   the  c y c l e   t ime   of  t he   a p p a r a t u s .  

A n o t h e r   o b j e c t   of  the   embodiment   is  the   p r o v i s -  
ion  of  a  d e v i c e   fo r   c u t t i n g   and  t r a n s f e r r i n g   a  c o n t o u r e d  

t o b a c c o   s h e e t   p r o f i l e   from  a  t o b a c c o   s h e e t   s u p p o r t e d   a t   a  
c u t - t r a n s f e r   p o s i t i o n   on  a  c u t t i n g   s u r f a c e   which   d e v i c e   i n -  

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

ance  p o r t i o n s   and  a d j a c e n t   p r o f i l e   r e c e i v i n g   p o r t i o n s ,   w h i c h  
d e v i c e   a l l o w s   a  c u t t e r   to  p e r f o r m   a  c u t t i n g   o p e r a t i o n   t h r o u g h  
t he   c l e a r a n c e   p o r t i o n   and  t h e n   a  t r a n s f e r r i n g   o p e r a t i o n   w h e n  



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

S t i l l   a  f u r t h e r   o b j e c t   of  the   embodiment   is  t h e  

p r o v i s i o n   of  a  d e v i c e   as  d e f i n e d   above ,   which   d e v i c e   e m p l o y s  

a  c u t t e r   t h a t   has  an  a r r a n g e m e n t   fo r   c a p t u r i n g   a  cu t   p r o f i l e  

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

of  the   t r a n s f e r r i n g   e l e m e n t   and  can  be  i n d e x e d   u n i d i r e c t i o n a l  

to  p r e v e n t   m o t i o n   r e v e r s a l s .  

S t i l l   a  f u r t h e r   o b j e c t   of   the   e m b o d i m e n t  i s   t h e  

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

above  which   is  fo rmed   f rom  a  low  w e i g h t   c o n s t r u c t i o n   i n v o l v -  

ing  two  s p a c e d   s u r f a c e s   a n d  a n   i n t e r m e d i a t e   honeycomb  c o r e   s o  
t h a t   t he   c u t - a w a y   p o r t i o n s   or  c l e a r a n c e   p o r t i o n s   can  be  p r o -  
v i d e d   w i t h o u t   a f f e c t i n g   the   o v e r a l l   s u p p o r t i n g   s t r e n g t h   of   t h e  

t r a n s f e r   e l e m e n t .  

A n o t h e r   o b j e c t   of  t he   embodiment   is   the  p r o v i s -  

ion   of  a  d e v i c e   u t i l i z i n g   a  c u t t i n g   head  fo r   c u t t i n g   a  p r o f i l e  
from  a  t o b a c c o   l e a f   wh ich   c u t t i n g   head   c u t s   the   p r o f i l e ,   c a p -  

t u r e s   t he   p r o f i l e   in  t he   head ,   moves  t he   p r o f i l e   f rom  the   c u t -  

t i n g   p o s i t i o n   and  t h e n   d e p o s i t s   t he   p r o f i l e   on to   a  m o v i n g  
t r a n s f e r   e l e m e n t   which   moves  b e t w e e n   the   c u t t i n g   head   and  t h e  

s u r f a c e   s u p p o r t i n g   the   l e a f   or  m a t e r i a l   b e i n g   c u t .  
A n o t h e r   o b j e c t   of   t he   embodiment   is  the  p r o v i s i o n  

of  a  d e v i c e   as  d e f i n e d   above   wh ich   t r a n s f e r   e l e m e n t   is  i n d e x e d  

in  a  r o t a r y   d i r e c t i o n   and  i n v o l v e s   a  g e n e r a l l y   f l a t   t a b l e - l i k e  

t r a n s f e r   e l e m e n t .  
A n o t h e r   o b j e c t   of  t he   embodiment   i s   the  p r o v i s i o n  

of   a  t r a n s f e r   e l e m e n t   movab le   in  a  p l a n e   h a v i n g   s p a c e d   p r o -  
f i l e   r e c e i v i n g   p o r t i o n s   and  i n t e r m e d i a t e   c l e a r a n c e   p o r t i o n s  
s o  t h a t   t he   c u t t i n g   o p e r a t i o n   can  t a k e   p l a c e   t h r o u g h   the   p l a n e  
of  the   t r a n s f e r   e l e m e n t .  

Yet  a n o t h e r   o b j e c t   of  t he   embodiment   is  the  p r o -  
v i s i o n   of  a  method   of  c u t t i n g   and  t r a n s f e r r i n g   a  t o b a c c o   p r o -  
f i l e  f r o m   a  s h e e t   of  t o b a c c o   m a t e r i a l   s u p p o r t i n g   on  a  c u t t i n g  

s u r f a c e ,   which   method   i n v o l v e s   c u t t i n g   a  p r o f i l e ,   c a p t u r i n g  
the   p r o f i l e   on  the   c u t t e r ,   moving  t he   c u t t e r   and  c a p t u r e d  

p r o f i l e   from  the   c u t t i n g   s u r f a c e ,   moving  a  t r a n s f e r   e l e m e n t  

in  a  g i v e n   d i r e c t i o n   to  a  p o s i t i o n   ove r   the   c u t t i n g   s u r f a c e  
and  b e t w e e n   the  c u t t e r   and  c a p t u r e d   p r o f i l e   and  t h e   c u t t i n g  
s u r f a c e   and  s u b s e q u e n t l y   moving  the   c u t t e r   a g a i n s t   t he   t r a n s -  

f e r   e l e m e n t   so  the   c a p t u r e d   p r o f i l e   can  be  t r a n s f e r r e d   to  t h e  



t r a n s f e r   e l e m e n t   which  c o n t i n u e s   to  move  away  from  t h e  

t r a n s f e r   p o s i t i o n   in  the  same  d i r e c t i o n   f o r   s t o r a g e   o r  
p r o c e s s i n g   of  the   p r o f i l e .  

In  o r d e r   t h a t   the  i n v e n t i o n   may  be  we l l   u n d e r -  

s t o o d ,   the  p r e s e n t l y   p r e f e r r e d   embodiment   t h e r e o f ,  
which  is  g i v e n   by  way  of  example  on ly ,   w i l l   now  b e  

d e s c r i b e d   in  more  d e t a i l ,   r e f e r e n c e   b e i n g   made  to  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  i s   a  s c h e m a t i c   top  v iew  showing  a n  
o v e r a l l   mach ine   e m p l o y i n g   a  c u t t i n g   and  t r a n s f e r r i n g  

d e v i c e ;  

F i g u r e   2  is  a  s i d e   e l e v a t i o n a l   v iew  t a k e n   g e n e r -  
a l l y   a l o n g   l i n e   2-2  of  F i g u r e   1 ;  

F i g u r e   3  is   an  e n l a r g e d   p a r t i a l   top  view  of  t h e  

m a c h i n e   shown  in  F i g u r e   1  i l l u s t r a t i n g   the  i n t e r a c t i o n  

of  the   c u t t i n g   and  t r a n s f e r r i n g   d e v i c e   and  o t h e r   comp-  
o n e n t s   of  the   i l l u s t r a t e d   mach ine   of  F i g u r e   1 ;  

F i g u r e   4  is   a  s c h e m a t i c   s i de   e l e v a t i o n a l   v i e w  
t a k e n   g e n e r a l l y   a l ong   l i n e   4-4  of  F i g u r e   3 ;  

F i g u r e   5  is  an  e n l a r g e d   p a r t i a l   view  t a k e n   g e n e -  
r a l l y   a l ong   l i n e   5-5  of  F i g u r e   4 ;  

F i g u r e   6  is  an  e n l a r g e d   view  s i m i l a r   to  F i g u r e   3 
i l l u s t r a t i n g   the   t o b a c c o   l e a f   in  i t s   cut   p o s i t i o n ;  

F i g u r e   7  i s   an  e n l a r g e d ,   p a r t i a l l y   c r o s s - s e c t -  
i oned   view  t a k e n   g e n e r a l l y   a long   l i n e   7-7  of  F i g u r e   6 ;  

F i g u r e   8  is  an  e n l a r g e d ,   p a r t i a l l y   c r o s s - s e c t -  
i oned   v iew  t a k e n   g e n e r a l l y   a long   l i n e   8-8  of  F i g u r e   4 ;  

F i g u r e   9  is  an  e n l a r g e d ,   p a r t i a l l y   c r o s s - s e c t -  

i oned   v iew  t a k e n   g e n e r a l l y   a long   l i n e   9-9  of  F i g u r e   4 ;  

F i g u r e s   10,  11,  12  and  13  are  e n l a r g e d   p a r t i a l  
v iews  t a k e n   g e n e r a l l y   a long   l i n e   10-10   of  F i g u r e   9  and  

showing   the  c u t t i n g   and  c a p t u r i n g   head  of  the  d e v i c e   i n  
v a r i o u s   o p e r a t i o n a l   p o s i t i o n s ;   a n d  

F i g u r e s   lOA,  12A  are  p a r t i a l   v iews  showing  one  
type   of  a  s e l e c t i v e   moving  mechanism  fo r   moving  t h e  

c u t t i n g   and  c a p t u r i n g   head  i n t o   the  p o s i t i o n s   shown  i n  

F i g u r e s   10,  12  r e s p e c t i v e l y .  



R e f e r r i n g   now  to  the  d r a w i n g s ,   F i g u r e s   1  and  2 

show  a  machine   A  f o r   a u t o m a t i c a l l y   c u t t i n g   c i g a r   w r a p p e r s  
from  n a t u r a l   t o b a c c o   l e a f   B  which  u se s   a  c u t t i n g   a n d  

t r a n s i e r r i n g   d e v i c e   a f t e r   the  mach ine   has  l o c a t e d   a n d  

p l a c e d   l e a f   B  in  the  p r o p e r   p o s i t i o n   fo r   c u t t i n g   a  

w r a p p e r   t h e r e f r o m .   Machine  A  i s   i l l u s t r a t e d   as  a  
t o t a l   p r o c e s s i n g   d e v i c e   of  the  type   c o n t r o l l e d   by  a  

p r o g r a m m a b l e   c o n t r o l l e r   a n d / o r   d i g i t a l   c o m p u t e r   i n  

a c c o r d a n c e   w i t h   s t a n d a r d   machine   c o n t r o l   p r a c t i c e s .  
Machine   A  i n c l u d e s   s c h e m a t i c a l l y   r e p r e s e n t e d   p r e f e r r e d  
s t r u c t u r e s   f o r   a c c o m p l i s h i n g   the  p o s i t i o n i n g   of  t h e  

l e a f   f o r   p r o p e r   c u t t i n g   at  a  cut  p o s i t i o n .   A  f u l l  
d e s c r i p t i o n   of  the   a r r a n g e m e n t   fo r   l o c a t i n g   the  l e a f  

in  the   p r o p e r   p o s i t i o n   is   d i s c l o s e d   in  our  a b o v e - m e n t i o n e d  

a p p l i c a t i o n .  
Machine  A  i n c l u d e s   a  l e a f   s p r e a d e r   10,  a  c o n v e y o r  

12,  a  s c a n n i n g   mechan i sm  13  on  a  s u p p o r t   b r i d g e   15,  a  
movable   c u t t i n g   t a b l e   14,  an  a p p r o p r i a t e   mechan i sm  20  

f o r   p o s i t i o n i n g   the  t a b l e   w i th   the  l e a f   in  the  p r o p e r  
c u t t i n g   p o s i t i o n ,   and  a  c u t t i n g   and  t r a n s f e r r i n g   d e v i c e  

c o m p r i s i n g   a  c u t t i n g   mechan ism  22  s u p p o r t e d   on  b r i d g e  
24  and  a  t r a n s f e r   e l e m e n t   30.  In  a c c o r d a n c e   w i t h  
mach ine   A,  s t o r a g e   s p o o l   or  b o b b i n   l o a d e r s   40,  42,  44  

and  46  a re   p o s i t i o n e d   a round   t r a n s f e r   e l e m e n t   30  a t  

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

w r a p p e r s   onto  a p p r o p r i a t e   s p o o l s   f o r   s u b s e q u e n t   use  i n  

a  mach ine   f o r   w i n d i n g   the  w r a p p e r s   a round   the  body  of  a  
c i g a r .   To  u n l o a d   c i g a r   w r a p p e r s   from  t r a n s f e r   e l e m e n t  

30,  t h e r e   are   p r o v i d e d   a  s e r i e s   of  s c h e m a t i c a l l y   i l l u s -  
t r a t e d   u n l o a d i n g   d e v i c e s   50.  One  of  t h e s e   d e v i c e s   i s  

p r o v i d e d   fo r   each  s t o r a g e   s p o o l   or  b o b b i n   l o a d e r   so  t h a t   a  

w r a p p e r   from  a  s e l e c t e d   l o c a t i o n   on  t r a n s f e r   e l e m e n t   30  
w i l l   be  removed  from  e l e m e n t   30  and  t r a n s f e r r e d   to  t h e  

a p p r o p r i a t e   b o b b i n   l o a d e r   40-46  f o r   s u b s e q u e n t   of  t h e  

w r a p p e r .   In  summary;  l e a f   B  is  fed  i n t o   the  machine   A 
and  cut   w r a p p e r s   are  removed  from  the  t r a n s f e r   e l e m e n t  

30  and  p l a c e d  o n t o   bobb in   l o a d e r s   4 o - 4 6 .  



Before   d e s c r i b i n g   the  c u t t i n g   and  t r a n s f e r r i n g   d e -  

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

to  t he   c u t t i n g   p o s i t i o n   fo r   c u t t i n g   by  m e c h a n i s m   22  w i l l   b e  

d e s c r i b e d   g e n e r a l l y .   As  shown  in  FIGURES  1  and  2,  s p r e a d e r  
10  is  somewhat   s t a n d a r d   and  i n c l u d e s   a  p l u r a l i t y   of  a n g u l a r l y  
d r i v e n   b e l t s   60  p o s i t i o n e d   above  and  b e l o w   the   p l a n e   a t   w h i c h  
a  l e a f   B  is  m a n u a l l y   fed  i n t o   m a c h i n e   A.  D r i v e   b e l t s   62,  6 4  

d r i v e   t he   a n g u l a r l y   d i s p o s e d   b e l t s   60  to  s p r e a d   l e a f   B  in  a c c o r d -  

ance  w i t h   s t a n d a r d   t e c h n o l o g y   fo r   h a n d l i n g   t o b a c c o   l e a v e s .   R o l l s  

65,  67  d r i v e   t he   lower   a n g u l a r l y   d i s p o s e d   b e l t s   60.  S i m i l a r  

r o l l s   a re   p r o v i d e d   fo r   d r i v i n g   the   u p p e r   b e l t s .   As  the   l e a f  

p a s s e s   t h r o u g h   t he   f i n g e r e d   b e l t s   60,  i t   is  s p r e a d   and  d e p o s -  
i t e d   on to   c o n v e y o r   12  wh ich ,   in  the   i l l u s t r a t e d   e m b o d i m e n t ,  
i n c l u d e s   a  f l a t ,   t r a n s p a r e n t ,   p e r f o r a t e d   b e l t   70  d r i v e n   a l o n g  

a  p r i m a r y   vacuum  chamber   72  a t   the   u p p e r   run   of  t he   b e l t   a n d  

a  s e c o n d a r y   vacuum  chamber   80  at   t he   l ower   run  of   t he   b e l t .  

C y l i n d e r s   82,  84  a re   a d a p t e d   to  move  t he   s e c o n d a r y   v a c u u m  
chamber   80  in  a  downward  d i r e c t i o n   to  t r a n s f e r   a  l e a f   on  b e l t  

70  to  the   c u t t i n g   t a b l e   14  fo r   s u b s e q u e n t   movement  i n t o   t h e  

c u t t i n g   p o s i t i o n   in  a l i g n m e n t   w i t h   m e c h a n i s m   22.  A  v a l v e   c o n -  
d u i t   86  c o m m u n i c a t e s  t h e   p r i m a r y   and  s e c o n d a r y   vacuum  c h a m b e r s  

so  t h a t   t he   vacuum  may  be  d i m i n i s h e d   in  chamber   80  d u r i n g  
t r a n s f e r   of  a  l e a f   B  from  b e l t   70  on to   t he   c u t t i n g   t a b l e   1 4 .  

A  s t a n d a r d   vacuum  d r i v e   r o l l   90  m a i n t a i n s   t he   vacuum  on  b e l t  

70  to  h o l d   t he   l e a f   B  in  i t s   s p r e a d   c o n d i t i o n   as  the   b e l t   c a r -  
r i e s   t he   l e a f   from  the   uppe r   run   to  t h e   lower   r un .   B e l t   70  i s  
d r i v e n   by  r o l l   90  t h r o u g h   an  a p p r o p r i a t e   motor   92  by  a  c h a i n  
94.  Guide   r o l l s   100,  102,  104  a re   a d j u s t e d   to  m a i n t a i n   t e n -  
s i o n   in  the   p e r f o r a t e d ,   t r a n s p a r e n t   b e l t   70  as  i t   moves  a l o n g  
the   p a t h   i l l u s t r a t e d   in  FIGURE  2.  In  summary,  the   s p r e a d   l e a f  

on  b e l t   70  p a s s e s   ove r   r o l l   90  to  t he   l ower   run  where   i t   i s  

h e l d   a g a i n s t   the   b e l t   by  the   vacuum  in  s e c o n d a r y   chamber   8 0 .  
When  in  t he   p r o p e r   p o s i t i o n   ove r   c u t t i n g   t a b l e   14  w i t h   t h e  

c u t t i n g   t a b l e   in  t he   p o s i t i o n   shown  in  FIGURE  1,  t he   s e c o n d -  

a ry   chamber   is  p h y s i c a l l y   moved  d o w n w a r d l y   by  c y l i n d e r s   8 2 ,  
84,  a t   which   t ime  vacuum  is  r e l e a s e d   from  the   s e c o n d a r y   c h a m -  
be r   and  vacuum  a p p l i e d   to  t a b l e   14  c a p t u r e s   t he   s p r e a d   l e a f  
in  a  s p e c i f i c   l o c a t i o n   d e t e r m i n e d   by  the   p o s i t i o n   of  the   c u t -  

t i n g   t a b l e   a t   t r a n s f e r .   As  d i s c l o s e d   in  the   p r i o r   a p p l i c a t i o n ,  
s c a n n e r   13  i n c l u d e s   a  t r a n s v e r s e l y   e x t e n d i n g >  l i g h t  s o u r c e   1 1 0  



w i t h i n   p r i m a r y   vacuum  chamber  72  for   s h i n i n g   a  l i g h t   t h r o u g h  

t r a n s p a r e n t   b e l t   70.  An  a p p r o p r i a t e   l i g h t   s e n s i t i v e   s c a n n i n g  

head  112  d e t e r m i n e s   t he   p r o f i l e   and  d e f e c t s   in  l e a f   B  b e i n g  
s c a n n e d .   T h e s e   d e f e c t s   d e t e r m i n e   the   v a r i o u s   o r i e n t a t i o n   o f  

t a b l e   14  a t   t h e   c u t t i n g   p o s i t i o n   t o  o b t a i n   u s e a b l e   w r a p p e r s  

d u r i n g   the   c u t t i n g   p r o c e s s .   The  p r e s e n t   i n v e n t i o n   does   n o t  

r e l a t e   t o  t h i s   a s p e c t   for   o r i e n t i n g   the   l e a f   a t   the   c u t t i n g  

p o s i t i o n   and  t h i s   o p e r a t i o n   c o u l d   b e  d o n e   in  v a r i o u s   w a y s .  
I n d e e d ,   i t   c o u l d   be  done  m a n u a l l y ;   h o w e v e r ,   t h i s   is  n o t  

a n t i c i p a t e d   s i n c e   m a c h i n e   A  and  the   p r e f e r r e d   embod imen t   o f  

the   p r e s e n t   i n v e n t i o n   is  d i r e c t e d   t o w a r d   c o n c e p t s   w h i c h  

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

In  summary,  t he   s c a n n i n g   or  s e n s i n g   m e c h a n i s m   13  i n v o l v e s   a n  

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

t i o n   of  c u t t i n g   t a b l e   14  w i t h   r e s p e c t   to  c u t t i n g   p o s i t i o n   o f  
mechan i sm  22  d u r i n g   s u b s e q u e n t   c u t t i n g   o p e r a t i o n s   w h i c h  

employ  the   p r e f e r r e d   embod imen t   of  the   p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   now  to  t he   i l l u s t r a t e d   embod imen t   of   c u t t i n g  
t a b l e   14,  t h i s   t a b l e  i s   a  f l a t   r e l a t i v e l y   l i g h t w e i g h t   s t r u c -  
t u r e   b e s t   shown  in  FIGURES  3-7  and  9.  T a b l e   14  i n c l u d e s   a  
f l a t   body  p o r t i o n   1 2 0 . f o r m e d   from  a luminum  and  h a v i n g   an  u p p e r  
c u t t i n g   p l a t e   122  d e f i n i n g   an  u p w a r d l y   f a c i n g ,   f l a t  c u t t i n g  

s u r f a c e   123  and  fo rmed   from  r i g i d   ny lon   or  a n o t h e r   a p p r o p r i a t e  

r i g i d   c u t t i n g   m a t e r i a l .   S u r f a c e  1 2 3   i s  p r o v i d e d   w i t h   a  n u m b e r  

of  c l o s e l y   s p a c e d   vacuum  d i r e c t i n g  p e r f o r a t i o n s  1 2 4  w h i c h   c o m -  
m u n i c a t e   w i t h   vacuum  p a s s a g e s   126  in  body  p o r t i o n   120  t o  
c o m m u n i c a t e   t h e   s u r f a c e   123  w i t h   the  n e t w o r k   of  vacuum  p a s -  
s ages   126.  These   p a s s a g e s   a re   in  t u r n  c o n n e c t e d   to  a  v a c u u m  
c o n d u i t   128  so  t h a t   vacuum  can  be  s e l e c t i v e l y   d i r e c t e d   to  s u r -  
f a c e   123  to  h o l d   a  s p r e a d   l e a f   on to   t h i s   s u r f a c e   a f t e r   i t   h a s  
been   t r a n s f e r r e d   from  b e l t   70.  Vacuum  in  p a s s a g e s   126  can  b e  
r e l e a s e d   to  remove  a  s p e n t   l e a f   a f t e r   c u t t i n g .   T a b l e   14  i s  

l i g h t w e i g h t   and  r e l a t i v e l y   t h i n .   I t   is  s l i d a b l y   moun ted   o n  
an  upper   f l a t   s u r f a c e   of  a  lower   a n v i l   130  which   s u p p o r t s  
c u t t i n g   t a b l e   14  d u r i n g   i t s   s l i d i n g   and  s h i f t i n g   movement   i n  
mach ine   A.  Th i s   a n v i l   a l s o   p r o v i d e s   the   r e a c t i o n   f o r c e   mem- 
ber   fo r   the   c u t t i n g   o p e r a t i o n .   Thus,   c u t t i n g   t a b l e   14  n e e d  

not   have  the   s t r u c t u r a l   s t r e n g t h   to  w i t h s t a n d   t h e   c u t t i n g  
f o r c e s ,   bu t   need  o n l y   c a r r y   the   l e a f   to  t he   p r o p e r   o r i e n t e d  



c u t t i n g   p o s i t i o n   w i t h   r e s p e c t   to  c u t t i n g   m e c h a n i s m   22.  A l -  

t h o u g h   a  s p e c i f i c  s t r u c t u r e   has  been   shown  fo r   c u t t i n g   t a b l e  

14,  o t h e r   s t r u c t u r e s   c o u l d   be  u s e d .  

Any  number  of  a r r a n g e m e n t s   c o u l d   be  u s e d   fo r   moving  t a b l e  

14  to  the   p r o p e r   c u t t i n g   p o s i t i o n   d e t e r m i n e d   by  t h e   s c a n n i n g  

o p e r a t i o n .   The  s c a n n i n g   o p e r a t i o n   d e t e r m i n e s   t he   cu t   p o s i t i o n  

by  a  c o m p u t e r   p r o c e s s   wh ich   is   used   to  c o n t r o l   t h e   m o v i n g  
mechan i sm  20  to  p o s i t i o n   the   l e a f   on  s u r f a c e   123  in  t he   p r o p e r  
o r i e n t a t i o n   fo r   s u b s e q u e n t   c u t t i n g .   In  the   i l l u s t r a t e d   e m b o d i -  

ment  of  m a c h i n e   A,  t h r e e   g e n e r a l l y   p a r a l l e l   b i n a r y   c o n t r o l l e d  

mo to r s   15Q,152  and  154  a r e   i l l u s t r a t e d .   In  a c c o r d a n c e   w i t h  
t h i s   c o n c e p t ,   a f t e r   a  l e a f   has  been   d e p o s i t e d   o n t o   s u r f a c e  
123,  a p p r o p r i a t e   b i n a r y   i n f o r m a t i o n   is  p r o v i d e d   to  t he   t h r e e  

b i n a r y   m o t o r s   w h i c h   a re   t h e n   s h i f t e d   i n t o   a  p o s i t i o n   to  l o c a t e  
l e a f   B  in  t h e   p r o p e r   o r i e n t a t i o n   fo r   c u t t i n g   by  m e c h a n i s m   2 2 .  

Each  of   t he   b i n a r y   m o t o r s   has  e s s e n t i a l l y   t h e   same  s t r u c t u r e ;  
t h e r e f o r e ,   o n l y   mo to r   154,  b e s t   shown  in  FIGURE  4,  w i l l - b e  
d e s c r i b e d   in   d e t a i l .   Th i s   d e s c r i p t i o n   a p p l i e s   e q u a l l y   to  t h e  
o t h e r   two  b i n a r y   m o t o r s .   C y l i n d e r s   160,  162  and  164  a r e   s i z e d  

to  p r o v i d e   movement   in   a c c o r d a n c e   w i t h   a  b i n a r y   r e l a t i o n s h i p .  
Thus,   each   of  t h e   c y l i n d e r s   p r o v i d e s   a  d i f f e r e n t   amount   o f  
movement .   Th i s   is  a l l   s t a n d a r d   p r a c t i c e   and  c l e a r l y   i l l u s -  

t r a t e d   in  t h e   p r e v i o u s   a p p l i c a t i o n .   Guide   r o d s   170  f o r   e a c h  

of  the   m o t o r s   m a i n t a i n   t he   m o t o r s   in  a l i g n m e n t   and  a l s o   g u i d e  
the  movement   of  t h e   o u t p u t   e l e m e n t   172,  as  b e s t   shown  i n  

FIGURE  4.  M o t o r s   150,   152  and  154,  t h u s ,   move  u p s t a n d i n g  
p i n s   180,  182  and  184,   r e s p e c t i v e l y ,   in  a c c o r d a n c e   w i t h   t h e  

amount  of   movement   of   o u t p u t   e l e m e n t   172  of   each   of  t he   m o t o r s .  
These   u p s t a n d i n g   p i n s   engage   the   u n d e r s u r f a c e   of   t a b l e   14  i n  

g r o o v e s   190,   192.  and  194.   As  is  c l e a r l y   i l l u s t r a t e d ,   t h e  

h e i g h t   of   p i n s   180,   182  and  184  is  l e s s   t h a n   the   d e p t h   of  t h e  

g r o o v e .   Thus ,   t h e   p i n s   r e c e i v e   no  v e r t i c a l   c o m p o n e n t   of  f o r c e  
and  s e r v e   o n l y   to  s l i d e   t a b l e   14  a l o n g   t he   u p p e r   s u r f a c e   o f  
a n v j l  1 3 0 .   G r o o v e s   190,  192  a re   g e n e r a l l y   a l i g n e d   and  e x t e n d  

t r a n s v e r s e l y   a c r o s s   t a b l e   14.  Groove  194  e x t e n d s   p e r p e n d i c -  
u l a r   to  t he   o t h e r   g r o o v e s   and  e x t e n d s   l o n g i t u d i n a l l y   w i t h  

r e s p e c t   to  t a b l e   14.  O u t p u t   e l e m e n t s   172  c o n t r o l   t he   m o v e m e n t  
of  d r i v e   p l a t e s   200,  which   a c t u a l l y   d r i v e   t h e   p i n s .   P in s   1 8 0  
and  182  a r e   each   s u p p o r t e d   on  a  d r i v e   p l a t e   200.   Pin  184  i s  



d r i v e n   by  a  c h a i n   202  h a v i n g   a  c o u p l i n g   204  fo r   j o i n i n g   t h e  

c h a i n   w i t h   t he   d r i v e   p l a t e   200  of  motor   154,  as  b e s t   s h o w n  

in  FIGURE  4.  C h a i n   202  d r i v e s   p i n  1 8 4   in  a  g r o o v e   e x t e n d i n g  

l a t e r a l l y   a c r o s s   a n v i l   130,  as  b e s t   shown  in  FIGURE  3.-  A n y  

a p p r o p r i a t e  a r r a n g e m e n t   for   d e t e r m i n i n g   the   p a t h   of  c h a i n  

202  can  be  u s e d .   In  t he   i l l u s t r a t e d   e m b o d i m e n t ,   s p r o c k e t s  
210-215  a re   p o s i t i o n e d   in  a  manner ,   b e s t   shown  in  F I G U R E  5 ,  

to  d r i v e   p i n   1 8 4  i n  a c c o r d a n c e   w i t h   the   movement   of  o u t p u t  
e l e m e n t   172  c o n t r o l l e d   by  motor   154.  The  r e l a t i o n s h i p   o f  

the   g r o o v e s   in  t a b l e   1 4  a n d   the   movement  of  t he   p i n s   w i t h  

r e s p e c t   to  t h e s e   g r o o v e s   in  r e s p o n s e   to  t h e  a m o u n t   of  o u t p u t  
movement  from  b i n a r y   m o t o r s   150 -154   d e t e r m i n e s   t he   a c t u a l  

o r i e n t a t i o n   o f  t a b l e   14  d u r i n g   the   c u t t i n g   o p e r a t i o n .  
The  s c a n -  

ning  m e c h a n i s m   13  f o r   l o c a t i n g   the   p r o p e r   c u t s   to  be  made  i n  

l e a f   B  c o n t r o l s   t h e   amount   of  s u b s e q u e n t   movement   of   t h e   p i n s  
180-184   to  l o c a t e   c u t t i n g   t a b l e   14  in  the   p r o p e r   p o s i t i o n   f o r  

c u t t i n g   a  l e a f  B   h e l d   on to   u p w a r d l y   f a c i n g   c u t t i n g   s u r f a c e   - 
1 2 3 .  

R e f e r r i n g   now  to  FIGURES  1  and  2,  c u t t i n g   m e c h a n i s m   22  

i n c l u d e s   f o u r   s e p a r a t e   and  d i s t i n c t   c u t t i n g   h e a d s   300,  3 0 2 ,  
304  and  306.  T h e s e   heads   a re   used  fo r   c u t t i n g   s e p a r a t e   c i g a r  

w r a p p e r s   or  p r o f i l e s   P  f r o m  o p p o s i t e   s i d e s   of   t o b a c c o   l e a f   B.  
In  the   i l l u s t r a t e d   e m b o d i m e n t ,   two  of  t he   h e a d s   a r e   u s e d   f o r  

each  h a l f   of  t he   l e a f .   They  have  d i f f e r e n t   s i z e s   so  t h a t  

t hey   can  cu t   d i f f e r e n t   t y p e s   of  c i g a r   w r a p p e r s   f rom  each   h a l f  

of  the   l e a f .   The  m e c h a n i s m  w o u l d   o p e r a t e   w i t h   a  s i n g l e   c u t -  

t e r ,   w i t h   a  s i n g l e   c u t t e r   fo r   each  h a l f   of  t he   l e a f ,   or  w i t h  

two  or  more  c u t t e r s   fo r   each  h a l f   of  t he   l e a f .   In  p r a c t i c e ,  
each  of  the   c u t t i n g   heads   is   for   a  d i f f e r e n t   s h a p e   or  l e a f  

h a l f   and  is  d e p o s i t e d   s u b s e q u e n t l y   on to   one  of  t he   f o u r   b o b -  
b in   l o a d e r s   or  s t o r a g e   s p o o l   mechan i sms   40-46   shown  i n  

FIGURE  1.  A  v a r i e t y   of  a r r a n g e m e n t s   c o u l d   be  u s e d   fo r   f o r c -  

ing  one  of  t he   c u t t e r s   300-306  a g a i n s t   l e a f   B  s u p p o r t e d   o n  
s u r f a c e   123  of  c u t t i n g   t a b l e   14;  howeve r ,   in  t he   p r e f e r r e d  
embodiment   of   t he   i n v e n t i o n   t h e r e   is  p r o v i d e d   a  d r i v i n g   s y s -  
tem  i n c l u d i n g   an  u p p e r   p a n c a k e   c y l i n d e r   310,  b e s t   shown  i n  

FIGURE  2.  Th i s   c y l i n d e r   r e c e i v e s   p n e u m a t i c   p r e s s u r e   to  c o n -  
t r o l   the   c u t t i n g   f o r c e   of  c u t t i n g   heads   3 0 0 - 3 0 6 .   Rod  312  o f  

c y l i n d e r   310  is   c o n n e t e d   to  the   upper   one  of  two  t o g g l e   l i n k s  



314,  316  which   a re   o p e r a b l e   by  r e c i p r o c a t i o n   by  an  a p p r o p r i -  
a t e   h y d r a u l i c   c y l i n d e r   318.  As  the   c y l i n d e r   is  moved  to  t h e  

r i g h t   as  shown  in  FIGURE  2,  a  c u t t i n g   a n d / o r   t r a n s f e r   o p e r a -  
t i o n   is  a c c o m p l i s h e d   a t   t he   b o t t o m   dead  c e n t e r   of  t h e   t o g g l e  
l i n k s   314,  316.   In  t he   p r e f e r r e d   e m b o d i m e n t ,   b o t h   a  cu t   a n d  

a  t r a n s f e r   i s   a c c o m p l i s h e d   by  t o g g l e   l i n k s   314,  316.  As  t h e  

t o g g l e   l i n k s   a r e   moved  to  the   l e f t ,   a n o t h e r   o p e r a t i o n   of   t h e  

c u t t i n g   o p e r a t i o n   is   p e r f o r m e d .   A  common,  p i v o t e d   power   o r  
d r i v e   p l a t e   320  is   o s c i l l a t e d   by  t o g g l e   l i n k s   314,  316  to  c o n -  
t r o l   the   downward  movement   of  one  of   f o u r   d r i v e   r o d s   322,  e a c h  

of  which  is  u s e d   to  c o n t r o l   t he   movement   of   one  of  the   c u t t i n g  
heads   300,  302,  304  and  306.  Each  d r i v e   rod  322  i n c l u d e s   a  

top  cam  s u r f a c e   324  and  an  i n t e r m e d i a t e   p i n   326  wh ich   e x t e n d s  

d i a m e t r i c a l l y   t h r o u g h   the   r od .   Rods  322  a re   r e c i p r o c a t e d   i n  
v e r t i c a l   d i r e c t i o n s   by  a p p r o p r i a t e   rod  g u i d e s   328,  one  o f  

which  r e c i p r o c a l l y   mounts   each  of   the   d r i v e   r ods   322.   T h e  
ax i s   of  movement   of   rod  322  d e t e r m i n e s   the   cu t   p o s i t i o n   f o r  
each  of  the   c u t t i n g   h e a d s ,   as  w i l l   be  a p p a r e n t   l a t e r .   T h e  

cut   p o s i t i o n  i s   a l s o   t he   t r a n s f e r   p o s i t i o n   fo r   each   of  t h e  

c u t t i n g   heads   so  t h a t   t he   a x i s   of  each  of  t he   f o u r   r o d s   322  

d e t e r m i n e s   t he   c u t - t r a n s f e r   p o s i t i o n   fo r   each   of   t h e   w r a p p e r s  
cu t   from  l e a f   B  by  one  of  the   c u t t i n g   h e a d s .  

R e f e r r i n g   now  more  p a r t i c u l a r l y   to  FIGURES  IOAz-and  12A 

for   more  d e t a i l s ,   d r i v e   mechan i sm  22  i n c l u d e s   an  i n t e r p o s e r   o r  
r o l l e r   320  f o r   each   of   the   rods   322  of  the   c u t t i n g   h e a d s   o r  
c u t t e r s   3 0 0 - 3 0 6 .   To  s e l e c t   one  of  the   c u t t e r s   to  p e r f o r m   a  
c u t t i n g   o p e r a t i o n   d u r i n g   a  downward  movement   of  power   p l a t e  
320,  one  of  t he   r o l l e r s   330  is   s h i f t e d   i n t o   t he   p o s i t i o n   s h o w n  
in  FIGURE  10A  by  an  a p p r o p r i a t e   power  c y l i n d e r   332.  S i n c e  

on ly   one  w r a p p e r   i s   cu t   fo r   each   downward  c y c l e   of   c u t t i n g  
mechanism  22,  o n l y   one  of  the   fou r   r o l l e r s   330  i s   u sed   a t   a n y  
g iven   t i m e .   The  s e l e c t e d   r o l l e r   e n g a g e s   i t s   d r i v e   rod   322  t o  
a c t i v a t e   one  of  t h e   c u t t i n g   heads   300-306  fo r   t he   c u t t i n g  
o p e r a t i o n   of  a  w r a p p e r   P  from  l e a f   B  s u p p o r t e d   on  t a b l e   1 4 .  

I f   a  c u t t i n g   head  is   no t   b e i n g   moved  downward  to  t h e   c u t t i n g  
p o s i t i o n   by  b e i n g   s e l e c t e d   w i t h   r o l l e r   330,  t h e  c u t t i n g   h e a d  

is  moved  d o w n w a r d l y   a  l e s s e r   d i s t a n c e   to  p l a c e   t h e   head   in  a  
t r a n s f e r   p o s i t i o n .   Th i s   l e s s e r   downward  movement   is  c o n t r o l l e d  

by  t r a n s f e r   l i n k   334  which   e n g a g e s   d i a m e t r i c a l l y   e x t e n d i n g   p i n  
326  by  an  a p p r o p r i a t e   wear   p l a t e   336.  Th i s   a c t i o n   is   shown  i n  



FIGURE  12A.  Thus,   t he   s e l e c t e d   d r i v e   rod  322  is  moved  d o w n -  

w a r d l y   a  d i s t a n c e   d e t e r m i n e d   by  r o l l e r   330,  w h i l e   the   o t h e r  

t h r e e   d r i v e   rods   a re   d r i v e n   down  a  l e s s e r   d i s t a n c e   d e t e r -  

mined  by  the   movement   of  l i n k   334  a g a i n s t   p i n   326.  To  a d j u s t  
the   downward  movement ,   t h e r e   is   p r o v i d e d   an  a d j u s t a b l e   c o u p -  
l i n g   338  wh ich   d e t e r m i n e s   t he   downward  p o s i t i o n   of  t r u n n i o n  

339  which   c o n t r o l s   t he   movement   of  l i n k   334  w i t h   r e s p e c t   t o  

o s c i l l a t i o n   of  power  p l a t e   320.  C o n s e q u e n t l y ,   when  the   p o w e r  
p l a t e   is  moved  down  d u r i n g   an  o p e r a t i o n ,   a  s e l e c t e d   one  o f  

t he   c u t t i n g   heads   300-306   is  a c t u a t e d   by  i n t e r p o s i n g   r o l l e r  

330  b e t w e e n   p l a t e   320  and  cam  p o r t i o n   324  ( i f  a   c u t  i s   to  b e  

p e r f o r m e d ) .   The  o t h e r   c u t t i n g   h e a d s   a re   moved  d o w n w a r d l y   b y  
i n d i v i d u a l   l i n k s   334  fo r   c o n t r o l l i n g   each  of   the   o t h e r   n o n -  
s e l e c t e d   d r i v e   rods   322.  Thus,  a  cu t   can  be  made  by  e a c h  

downward  movement   of  c u t t i n g   m e c h a n i s m   22  and  a  t r a n s f e r   o f  

a  c i g a r   w r a p p e r   or  p r o f i l e   can  a l s o   be  made  by  a  c u t t i n g  
head  no t   t h e n   b e i n g   u sed   fo r   c u t t i n g .   Th i s   a r r a n g e m e n t   f o r  

moving  t he   c u t t i n g   head  to  a  c u t t i n g   p o s i t i o n   or  a  t r a n s -  

f e r r i n g   p o s i t i o n  
and  i t s   f u n c t i o n   w i l l   be  more  a p p a r e n t   in  r e l a t i o n s h i p  

to  the   o p e r a t i o n   of  t he   t r a n s f e r   e l e m e n t   3 0 .  

R e f e r r i n g   more  p a r t i c u l a r l y   to  FIGURES  9  and  10,  d e -  

t a i l s   of  each   of  t he   heads   300 -306   a r e   i l l u s t r a t e d .   For  p u r -  
p o s e s   of  s i m p l i c i t y ,   o n l y   c u t t i n g   head   304  w i l l   be  d e s c r i b e d  

in  d e t a i l .   Th is   d e s c r i p t i o n   w i l l   a p p l y   e q u a l l y   to  t he   o t h e r  

c u t t i n g   h e a d s .   Of  c o u r s e ,   a  s i n g l e   c u t t i n g   head  can  be  u s e d  

or  a  p l u r a l i t y   of  c u t t i n g   heads   w i t h   some  l o c a t e d   on  one  s i d e  

of   t h e , s t e m   in  l e a f   B  and  the   o t h e r   l o c a t e d   on  the   o p p o s i t e  
s i d e   of  t he   s t em.   I f   t h e  w r a p p e r   s i z e s   d e s i r e d   a re   t h e   s a m e ,  
o n l y   two  c u t t i n g   heads   would   be  e m p l o y e d ,   one  for   each   s i d e  

of   l e a f   B.  S i n c e   t h e   d e s i r e d   shape   of   t h e   p r o f i l e   or  c i g a r  

w r a p p e r   may  be  d i f f e r e n t ,   two  s e p a r a t e   c u t t e r s   fo r   each   s i d e  

of  the   l e a f   a re   i l l u s t r a t e d .   Th i s   is  to  show  t h a t   t h e  

d e v i c e   is  w e l l   a d a p t e d   f o r   a  v e r s a t i l e   c i g a r   w r a p p e r  
p r o c e s s i n g   m a c h i n e ,   as  shown  in  FIGURES  1  and  2.  C u t t i n g  
head  304  i n c l u d e s   a  h o u s i n g   340  s u p p o r t e d   on  a  t h r e a d e d  
shank  342  a t   the   downward  end  of   rod  322  fo r   c o n t r o l l i n g   t h e  
v e r t i c a l   p o s i t i o n   of  t h i s   p a r t i c u l a r   c u t t e r .   An  a d j u s t a b l e  

s t o p   c o l l a r   3 4 4  i s   t h r e a d a b l y   r e c e i v e d   on  shank  342  and  i s  

a d j u s t e d   in  a  v e r t i c a l   d i r e c t i o n   on  the   s h a n k ` t o - l i m i t   t h e  



upward  movement   of  c u t t i n g   head  304,  as  shown  in  FIGURES  9 ,  
11  and  13.  M o u n t i n g   hub  346  j o i n s   h o u s i n g   340  w i t h   s h a n k  

342  by  an  a p p r o p r i a t e   b o l t   347.  To  r e t a i n   t he   a n g u l a r   o r i -  

e n t a t i o n   of   c u t t i n g   head  304,  t h e r e   is  p r o v i d e d   a  d o w n w a r d l y  

e x t e n d i n g   g u i d e   p i n   348  s u p p o r t e d   on  f rame  324,  wh ich   a l s o  

r e c i p r o c a l l y   mounts   l i n k   334  and  p r o v i d e s   the   s u p p o r t   f o r  

the   v a r i o u s   g u i d e   s l e e v e s   328  of  c u t t e r s   3 0 0 - 3 0 6 .   An  a l i g n -  

ing  b r a c k e t   350  e x t e n d s   from  hub  346  to  g u i d e   p i n   348  f o r  

g u i d i n g   c u t t e r   304  in  a  v e r t i c a l   d i r e c t i o n   d u r i n g   t he   c u t -  

t i n g   o p e r a t i o n   and  the  t r a n s f e r r i n g   o p e r a t i o n .   An  i n l e t  

c o u p l i n g   360  i n c l u d e s   a  vacuum  t u b e   362  and  a  p r e s s u r e   o r  

a t m o s p h e r e   t u b e   364.  When  p r e s s u r e   is   a p p l i e d   t h r o u g h   t u b e  

364,  t h i s   o v e r r i d e s   any  vacuum  in  l i n e   362  to  p r o v i d e   a  p o s i -  
t i v e   p r e s s u r e   w i t h i n   the   p lenum  chamber   of  c u t t i n g   head   3 0 4 .  

Thus ,   by  an  a p p r o p r i a t e   v a l v i n g   a r r a n g e m e n t   e i t h e r   a  v a c u u m  

or  a  p o s i t i v e   p r e s s u r e   can  be  a p p l i e d   to  t he   c u t t i n g   h e a d  
fo r   a  p u r p o s e   to  be  d e s c r i b e d   l a t e r .   Opposed   g r o o v e s   3 7 0  

s l i d a b l y   r e c e i v e   c u t t i n g   a s s e m b l y   380  h a v i n g   o u t w a r d l y   e x -  
t e n d i n g   f l a n g e s   382  which  engage   g r o o v e s   370  and  a l l o w   t r a n s -  

v e r s e   s l i d i n g   e n g a g e m e n t   of  the   c u t t i n g   a s s e m b l y   w i t h   h o u s i n g  
340.  A  p l u r a l i t y   of  s e t   s c r ews   384  e x t e n d   t h r o u g h   t he   h o u s -  

ing  and  e n g a g e   c u t t i n g   a s s e m b l y   380  to  h o l d   the   c u t t i n g   a s s e m -  

b l y   in  a  p o s i t i o n   which   is  d e t e r m i n e d   by  e n g a g e m e n t   of   e n d  
383  w i t h   s t o p   385,  as  shown  in  FIGURE  9.  A  p o r t   386  in  t h e  

u p p e r   p o r t i o n   of   a s s e m b l y   380  c o m m u n i c a t e s   c o u p l i n g   360  w i t h  
t he   i n t e r i o r   of  the   c u t t i n g   a s s e m b l y   which   i n c l u d e s   a  c u t t i n g  
b l a d e   390  w i t h   a  d o w n w a r d l y   e x t e n d i n g   c u t t i n g   edge  392  c i r c u m -  

s c r i b i n g   a  d e s i r e d   shape   for   a  c i g a r   w r a p p e r   to  be  c u t .   A s  

can  be  s e e n ,   edge  392  is  in  a  s i n g l e   p l a n e   which   is  p a r a l l e l  
to  the   c u t t i n g   s u r f a c e   123  of  c u t t i n g   t a b l e   1 4 .  

W i t h i n   t h e . s p a c e   c i r c u m s c r i b e d   by  b l a d e   390  and  i t s   e d g e  
392  t h e r e - i s   p r o v i d e d   a  p r o f i l e   or  w r a p p e r   c a p t u r i n g   e l e m e n t  
400  h a v i n g   a  d o w n w a r d l y   f a c i n g   f l a t   s u r f a c e   402  and  a  p l u r a l -  
i t y   of   a p e r t u r e s   404  c l o s e l y   s p a c e d   a r o u n d   the   p e r i p h e r y   o f  
e l e m e n t   400  wh ich   g e n e r a l l y   m a t c h e s   t he   shape   of  t he   w r a p p e r  
to  be  c u t .   These   a p e r t u r e s   404  wh ich   a r e   s p a c e d   by  a  d i s t a n c e  

no t   e x c e e d i n g   a p p r o x i m a t e l y   o n e - f o u r t h   i n c h   a r e   c o m m u n i c a t e d  
w i t h   an  i n t e r n a l   p lenum  chamber   406  c o m m u n i c a t e d   w i t h   p o r t  
386  and  p r e s s u r e   c o n t r o l l i n g   c o u p l i n g   360.  Thus ,   when  v a c u u m  
is  d i r e c t e d   to  t u b e   362  vacuum  is  a p p l i e d   a t   the   v a r i o u s   a p e r -  



t u r e s   404  fo r   h o l d i n g   a  cu t   c i g a r   w r a p p e r   or  p r o f i l e   o n t o  

downward ly   f a c i n g   h o l d i n g   s u r f a c e   402  of  p r o f i l e   or  l e a f   c a p -  

t u r i n g   e l e m e n t   400.   S u r f a c e   402  is  p a r a l l e l   to  c u t t i n g   s u r -  

f ace   123  of  t a b l e   14,  as  b e s t   shown  in  FIGURE  9.  An  a p p r o -  

p r i a t e   b i a s i n g   means ,   shown  as  a  t h i n   s t r i p   of  sponge   r u b b e r  

or  p l a s t i c ,   e x t e n d i n g   a r o u n d   b l a d e   390  b i a s e s   c a p t u r i n g   e l e -  

ment  400  o u t w a r d l y   from  edge  392  a  d i s t a n c e   Z.  Th i s   b i a s i n g  

means  is  a d h e s i v e l y   s e c u r e d   to  the   u p p e r   s u r f a c e   of  e l e m e n t  

400  and  s u r f a c e   412  of   c u t t i n g   a s s e m b l y   380.  In  t h i s   m a n n e r ,  
the   b i a s i n g   s t r i p   d e f i n e s   t he   i n n e r   p l enum  chamber   406,  s u p -  
p o r t s   the   c a p t u r i n g   e l e m e n t   400  and  a l s o   c o n t r o l s   t he   b i a s -  

ing  a c t i o n   of  t h i s   e l e m e n t   in  a  d i r e c t i o n   v e r t i c a l l y   d o w n w a r d  

t o w a r d   the   c u t t i n g   s u r f a c e   123.   By  t h i s   s t r u c t u r e ,   a  v a c u u m  

can  be  a p p l i e d   to  chamber   406  to  ho ld   a  cu t   l e a f   or  p r o f i l e  
on to   s u r f a c e   402.   To  t r a n s f e r   t he   w r a p p e r   or  p r o f i l e   P  f r o m  

s u r f a c e   402  to  t r a n s f e r   e l e m e n t   30,  a  p o s i t i v e   p r e s s u r e   c a n  
be  a p p l i e d   to   p l enum  chamber   406  to  f a c i l i t a t e   t h e   r e l e a s e  

and  t r a n s f e r   a c t i o n s .   When  rod  322  moves  head  304  u p w a r d l y ,  
as  shown  in  FIGURE  9,  c a p t u r i n g   e l e m e n t   400  is  e x t e n d e d   d o w n -  

w a r d l y   b e y o n d   c u t t i n g   edge  392  so  t h a t   t he   edge  does   n o t  
i n t e r f e r e   w i t h   t he   t r a n s f e r   a c t i o n .  

The  b a s i c   a s p e c t   of  t h e   embodiment   i n v o l v e s   t h e  

c o n c e p t s   and  s t r u c t u r e   of  t r a n s f e r   e l e m e n t   30  and  the   i n t e r -  
a c t i o n   of  t h i s   e l e m e n t   w i t h   r e s p e c t   to  t h e   c u t t i n g   heads   f o r  
the   p u r p o s e   of  c u t t i n g   w r a p p e r s   or  p r o f i l e s   P  f rom  l e a f   B  a n d  

d e p o s i t i n g   them  on to   t r a n s f e r   e l e m e n t   30  for   s u b s e q u e n t   s t o r -  

age  or  p r o c e s s i n g .   In  a c c o r d a n c e   w i t h   t he   p r e f e r r e d   e m b o d i m e n t  

of  the   p r e s e n t   i n v e n t i o n   t r a n s f e r   e l e m e n t   30,  as  b e s t   shown  i n  

FIGURES  6 -8 ,   i n c l u d e s   an  i n d e x i n g   t a b l e   which   i n d e x e s   t h r o u g h  
an  a n g l e   r  b e t w e e n   each  c u t t i n g   and  t r a n s f e r r i n g   c y c l e   o f  
mach ine   A.  The  i n d e x i n g   a c t i o n   is  a b o u t   an  a x i s   x  which   i s  

o r t h o g o n a l   to  c u t t i n g   s u r f a c e   123  of  t a b l e   14.  A  p l u r a l i t y  
of  s w i t c h   cams  402  a re   p o s i t i o n e d   at   t he   i n d e x e d   p o s i t i o n s  
l a b e l e d   I -VI   in  FIGURE  6.  These   s w i t c h   cams  i n d i c a t e   w h i c h  
s e c t i o n   of  t h e   t r a n s f e r   e l e m e n t   is  p o s i t i o n e d   a t   t he   cu t   a n d  
t r a n s f e r   p o s i t i o n   a t   any  g i v e n   t i m e .   Each  of  t he   c o n s t r u c -  
t i o n s   at  p o s i t i o n s   I,  I I I ,   and  V  a re   g e n e r a l l y   t he   same  w h e r e a s  

p o s i t i o n s   I I ,   IV  and  VI  a re   s u b s t a n t i a l l y   t he   same.   T a b l e   5 0 0  
i n c l u d e s   a  c e n t r a l   hub  504  c o n c e n t r i c   w i t h   i n d e x   a x i s   x  commun-  
i c a t e d   w i t h   a  vacuum  c o n d u i t   506,  b e s t   shown  in  FIGURE  7 .  



This   c o n d u i t   is  s u p p o r t e d   on to   f i x e d   f rame  508  which   a l s o   s u p -  
p o r t s   the   s w i t c h e s   510,  512  h a v i n g   s w i t c h   arms  510a,   5 1 2 a ,  

r e s p e c t i v e l y .   These   s w i t c h e s   i n d i c a t e   wh ich   s t a t i o n  i s   p o s i -  
t i o n e d   a d j a c e n t   t he   c u t t i n g   o p e r a t i o n   d e f i n e d   by  the   g e n e r a l  

p o s i t i o n   of  c u t t i n g   mechan i sm  22  f o r   use  in  c o n t r o l l i n g   s e q u e n c -  
ing  of  m a c h i n e   A.  In  p r a c t i c e ,   a  F e r g u s o n   i n d e x i n g   m e c h a n i s m  

520  is  used   f o r   i n d e x i n g   t a b l e   500  r e p e a t e d l y   t h r o u g h   a n g l e   r  

by  a  c o n t i n u o u s l y   d r i v e n   motor   524  and  an  i n t e r m i t t e n t l y   a c -  
t u a t e d   c l u t c h   522.  Th i s   is  shown  in  FIGURE  2.  S y n c h r o n i z i n g  
d e v i c e   526  can  be  used   to  i n d i c a t e   t he   i n d e x i n g   o p e r a t i o n   o f  

m e c h a n i s m   520  f o r   t i m i n g   the   o p e r a t i o n   of  e l e m e n t s   on  m a c h i n e  

A.  O the r   a r r a n g e m e n t s   cou ld   be  u sed   f o r   i n d e x i n g   t a b l e   5 0 0  

b e t w e e n   the   v a r i o u s   a n g u l a r   p o s i t i o n s   to  p e r f o r m   the   o p e r a t i o n  

o f   the   p r e f e r r e d   embod imen t   of  t he   p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   now  more  p a r t i c u l a r l y   to   FIGURE  6,  t h e   two  b a s -  

ic  p a t t e r n s   m,  n  a re   p r o v i d e d   fo r   e l e m e n t s   l o c a t e d   on  t a b l e  

5 0 0 . '   Each  of   t h e s e   p a t t e r n s   has  s u b p a t t e r n s   ma,  mb  and  n a ,  
nb  which   a re   c i r c u l a r   and  c o n c e n t r i c   w i t h   a x i s   x.  T h e  p a t t e r n s  
a r e   a l i g n e d   w i t h   t h e   cut   p o s i t i o n s   o f   t he   v a r i o u s   c u t t i n g   h e a d s  

300,  302,  304  and  306.  Thus ,   t h e   p a t t e r n s   or  p a t h s   of   m o v e m e n t  
of   t he   e l e m e n t s  o n   t a b l e   500  a re   c o n c e n t r i c   and  i n t e r s e c t   t h e  

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

a  p a r t i c u l a r  t y p e   of  c u t .   For  i n s t a n c e ,   a  l a r g e   w r a p p e r   o n  
o n e  s i d e   of   l e a f   B  would  be  p r o c e s s e d   by  e l e m e n t s   on  t a b l e  

500  and  moving  a l o n g   p a t h   mb.  Smal l   w r a p p e r s   from  t h i s   same  
s i d e   of   t he   l e a f   would   be  p r o c e s s e d   by  e l e m e n t s   l o c a t e d   o n  

p a t h   ma.  On  the   o t h e r   s i d e   of   the   l e a f ,   the   l a r g e   w r a p p e r s  
a r e   p r o c e s s e d   in   a c c o r d a n c e   w i t h   e l e m e n t s   l o c a t e d   on  p a t h   n a  
w h e r e a s   s m a l l   w r a p p e r s   are   p r o c e s s e d  o n   e l e m e n t s   l o c a t e d   o n  

p a t h   nb.  A  s i n g l e   p a t h   c o u l d   be  used   i f   a  s i n g l e   c u t t e r   w e r e  
u s e d .   Two  p a t h s   m  a n d  n   would  be  u sed   i f   one  t ype   o f   cu t   i s  

to   be  made  in  each  of  the  two  l e a f   h a l v e s .   Thus ,   t he   n u m b e r  

of  p a t h s   in  the   p r e f e r r e d   e m b o d i m e n t   a re   d i c t a t e d   by  the   num-  
b e r   of  c u t t e r s   and  t h e i r   r e l a t i v e   p o s i t i o n s   w i t h   r e s p e c t   t o  
each  o t h e r .   Th i s   i s   t r u e   b e c a u s e   t he   c u t t i n g   t a k e s   p l a c e   a t  

a  p o s i t i o n   d e t e r m i n e d   by  the   p o s i t i o n   o f   the   c u t t e r .   T h i s  
d i c t a t e s   t he   p o s i t i o n   of  the   t r a n s f e r   of   a  p r o f i l e   P  o n t o   t a b -  

le   500  and  s u b s e q u e n t   r emova l   of  t he   w r a p p e r   from  t h e   t a b l e  
in  an  o r i e n t e d   manner   d e t e r m i n e d   by  i t s   p o s i t i o n   of   t he   c u t  

and  t r a n s f e r r e d   w r a p p e r   on  the   e l e m e n t   30.  As  shown  i n  

FIGURE  6,  t a b l e   500  i n c l u d e s   c l e a r a n c e   or  c u t - a w a y   p o r t i o n s  



530  of  t a b l e   500  at   p o s i t i o n s   I I ,   IV  and  VI.  T h e s e  

c u t - a w a y   p o r t i o n s   are  in  pa th   m  which   in  p r a c t i c e  
i n c l u d e s   two  s e p a r a t e   s u b p a t h s   ma,  mb.  To  r e d u c e  

the  w e i g h t   of  t a b l e   500  t h e s e   c u t - a w a y   p o r t i o n s   a r e  

d e f i n e d   by  a  cho rd   cut   a c r o s s   the  p e r i p h e r y   of  t a b l e  

500  at   a  p o s i t i o n   c l o s e   as  p o s s i b l e   to  the  a d j a c e n t  

p a t h   or  p a t t e r n   n.  Thus,   the  t a b l e   has  a  r e d u c e d  

w e i g h t   c a u s e d   by  the   m i s s i n g   p o r t i o n s   of  t a b l e  5 0 0 ,  
which  p o r t i o n s   c r e a t e   and  are  the  t h r e e  s p a c e d  
c l e a r a n c e   or  c u t - a w a y   p o r t i o n s   530.  I n t e r m e d i a t e   c u t -  

away  or  c l e a r a n c e   p o r t i o n s   530  t h e r e   are   p r o v i d e d  
p r o f i l e   or  c i g a r   w r a p p e r   r e c e i v i n g   p o r t i o n s   532  a t  

p o s i t i o n s   I ,   I I I   and  V.  Thus,   p r o g r e s s i n g   a r o u n d  

p a t h   m  t h e r e   is   f i r s t   a  c u t - a w a y   or  c l e a r a n c e   p o r t i o n  
530  and  t h e n   a  p r o f i l e   or  w r a p p e r   t r a n s f e r   p o r t i o n  
532.  The  c l e a r a n c e   p o r t i o n s   are   shaped   to  d i m i n i s h  

as  much  as  p o s s i b l e   the  s i z e   of  t a b l e   500  w i t h o u t  

a f f e c t i n g   i t s   s t a t i c   and  dynamic  b a l a n c e   and  i t s  

c a p a c i t y   to  s u p p o r t   the  t r a n s f e r   a c t i o n   of  a  w r a p p e r .  
On  p a t h   n,  t h e r e   a re   a l s o   p r o v i d e d   a l t e r n a t e   c l e a r a n c e  

or  c u t - a w a y   p o r t i o n s   540  and  p r o f i l e   or  w r a p p e r  
r e c e i v i n g   p o r t i o n s   542  spaced   from  each  o t h e r   t h e  

r o t a r y   i n d e x i n g   d i s t a n c e   r .   In  p a t h   or  p a t t e r n   n,  t h e  

c u t - a w a y   or  c l e a r a n c e   p o r t i o n s   are  a c t u a l   o p e n i n g s   5 4 0  

w i t h i n   t a b l e   500.  As  can  be  s e e n ,   the   use  of  t w o  

p a t t e r n s   m,  n . p r o v i d e   a  c u t - a w a y  p o r t i o n   or  c l e a r a n c e  

p o r t i o n   and  a  t r a n s f e r   p o r t i o n   a t   t h e  p o s i t i o n   o f  
mechanism  22  a f t e r   each  i n d e x .   In  t h i s   manne r ,   b o t h  

a  c u t  a n d   a  t r a n s f e r   o p e r a t i o n   fo r   a  w r a p p e r   can  be  made  
at  each  i n d e x e d   l o c a t i o n   of  t a b l e   500.  In  o p e r a t i o n   o f  

t a b l e   500,  the   t a b l e   i s   i n d e x e d   by  mechan ism  520  to  a  
g iven   p o s i t i o n   which  w i l l   l o c a t e   a  c l e a r a n c e   p o r t i o n  
of  t a b l e   500  b e t w e e n   two  c u t t i n g   heads   and  s u r f a c e   123  
of  t a b l e   14  and  a  t r a n s f e r   p o r t i o n   of  t a b l e   500  b e l o w  
the  o t h e r   two  c u t t i n g   h e a d s .   This  p r o c e s s   a l t e r n a t e s  



as  t a b l e   500  is  i n d e x e d .   Thus,   each   c u t t e r   i s   f i r s t  

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

t r a n s f e r   p o r t i o n   on  t a b l e   500  f o r m i n g   the  b a s i c  

s t r u c t u r e   of  t r a n s f e r   e l emen t   3 0 .  
In  a c c o r d a n c e   w i t h   one  a s p e c t   of  t h e  

embod imen t ,   t a b l e   500  is  formed  from  an  u p p e r  
a luminum  s h e e t   560  which   i s   a b o u t   0 .03   to  0 . 0 4 0  

i n c h e s   in   t h i c k n e s s   and  a  lower   s i m i l a r   s h e e t   5 6 2 .  

These  s h e e t s   are   s e p a r a t e d   by  a  honeycomb  core   5 6 4  

to  i m p o r t   c a n t i l e v e r   r i g i d i t y   to  s h e e t s   560,  562.  T h e  

honeycomb  is   p r e f e r a b l y   formed  from  c a r d b o a r d .   I n  

some  i n s t a n c e s ,   the  honeycomb  can  be  fo rmed   f r o m  

aluminum  f o i l   w i t h   a  t h i c k n e s s   of  . 0 0 3 - . 0 0 5   i n c h .  

Edge  s t r i p s   566  e x t e n d   a r o u n d   the   p e r i p h e r a l  

edge  of  t a b l e   500  and  s t r i p s   568  a re   p o s i t i o n e d  
a round   the  p e r i p h e r y   of  t h e  



c u t - a w a y   or  c l e a r a n c e   p o r t i o n s   540.  Thus,   the   t a b l e   is  a  r e l a -  

t i v e l y   l i g h t w e i g h t   s t r u c t u r e   which   is  s u p p o r t e d   by  an  u p p e r  
r i n g   570  and  a  l ower   s u p p o r t   r i n g   5 7 2 .   Ring  5 7 0  i s   u sed   t o  

mount  s w i t c h   cams  502  a t   the   v a r i o u s   i n d e x e d   p o s i t i o n s   o f  

t a b l e   500.  C o n s e q u e n t l y ,   the   s w i t c h   cams  a re   no t   s u p p o r t e d  

d i r e c t l y   on  t he   s t r u c t u r e   f o r m i n g   t a b l e   500  bu t   on  the   s u p p o r t -  

ing  s t r u c t u r e   t h e r e f o r .   By  p r o v i d i n g   t h i s   s t r u c t u r e   fo r   t a b l e  

500,  the   v a r i o u s   c u t - a w a y   p o r t i o n s   can  be  fo rmed   w i t h o u t   i n t e r -  

f e r i n g   w i t h   the   o v e r a l l   u n i t a r y   s t r u c t u r e   of  the   t a b l e   and  i t s  

s u p p o r t i n g   s t r u c t u r a l   f e a t u r e s .   T a b l e   500  i n c l u d e s   an  a p p r o -  
p r i a t e   i n t e r n a l   vacuum  p a s s a g e   n e t w o r k   580,  b e s t   shown  i n  

FIGURES  7  and  8.  T h i s   i n t e r n a l   vacuum  n e t w o r k   i s   c o m m u n i -  
c a t e d   w i t h   vacuum  c o n d u i t   506  t h r o u g h   c e n t e r   hub  504.  Any  

a p p r o p r i a t e   vacuum  n e t w o r k   can  be  p r o v i d e d   for   d i r e c t i n g  

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

on  t a b l e   5 0 0 .  
Each  p r o f i l e   r e c e i v i n g   p o r t i o n   532,  542  i n c l u d e s   e s s e n -  

t i a l l y   t he   same  s t r u c t u r e   h a v i n g   two  w r a p p e r   h o l d i n g   e l e m e n t s  

600,  602,  one  for   each   of  the   two  c u t t i n g   h e a d s   f o r  a   l e a f  
h a l f .   Each  of   t h e s e   h o l d i n g   e l e m e n t s   is  s u b s t a n t i a l l y   t he   s a m e ,  
e x c e p t   fo r   t he   d i f f e r e n c e   in  t he   shape   of  t he   w r a p p e r   b e i n g  
h e l d .   C o n s e q u e n t l y ,   o n l y   h o l d i n g   e l e m e n t   602  w i l l   be  d e s c r i b e d  

in  d e t a i l .   T h i s   d e s c r i p t i o n   w i l l   a p p l y   e q u a l l y   to  h o l d i n g  
e l e m e n t  6 0 0   as  shown  in  FIGURE  6.  R e f e r r i n g   now  to  FIGURES 

7,  8  and  11,  w r a p p e r   or  p r o f i l e   h o l d i n g   e l e m e n t   602  i n c l u d e s  

an  upper   f l a t   p l a s t i c ,   r i g i d   p l a t e   610  d e f i n i n g   a  g e n e r a l l y  
f l a t   h o l d i n g   s u r f a c e   612  p a r a l l e l   w i t h   c u t t i n g   edge  392  of   t h e  

c u t t e r   304,  or  t he   c u t t i n g   edge  of  any  o t h e r   c u t t e r .   A  p l u r -  
a l i t y   of  c l o s e l y   s p a c e d   a p e r t u r e s   614  a re   s p a c e d   a l o n g - t h e  
p e r i p h e r y   of   a  p r o f i l e   to  be  cu t   and  g e n e r a l l y   i n t e r i o r   o f  
t h i s   p e r i p h e r y .   Th i s   is  shown  in  FIGURE  8  w h e r e i n   the   p e r i -  
p h e r y   is  i l l u s t r a t e d   in  phan tom  l i n e   and  the   p a t t e r n   fo r   a p e r -  
t u r e s   614  i s   w i t h i n   t h i s   c i r c u m s c r i b e d   s h a p e .   A  p e r i p h e r a l l y  
e x t e n d i n g   s p a c e r   p l a t e   616  is   p o s i t i o n e d   b e t w e e n   f l a t   p l a t e  
610  and  t he   uppe r   s u r f a c e   of  t a b l e   500  and  is   h e l d   t h e r e o n   b y  
a  p l u r a l i t y   of  s p a c e d   b o l t s   618.   Th i s   s p a c e r   p l a t e   has  a n  
i n t e r n a l   o p e n i n g   shown  in  d a s h e d   l i n e s   in  FIGURE  8  and  d e f i n -  

ing  an  i n t e r n a l   p l e n u m   chamber   620  c o m m u n i c a t e d   w i t h   t he   v a r i -  

ous  a p e r t u r e s   614  of  f l a t   p l a t e   610.  T h r e e   r e l a t i v e l y   l a r g e  
a p e r t u r e s   622  a re   p r o v i d e d   in  u p p e r   s h e e t   560  of  t a b l e   500  t o  



i n t e r s e c t   p l enum  chamber   620.  These   h o l e s   form  a  v a l v i n g  

d e v i c e   for   each  h o l d i n g   e l e m e n t .   The  t o t a l   a r e a   of  h o l e s  

622  is  s u b s t a n t i a l l y   l e s s   t h a n   t he   t o t a l   a r e a   of  the   a p e r -  
t u r e s   614  at   a  g i v e n   h o l d i n g   e l e m e n t .   I f   a  w r a p p e r   is   h e l d  

by  a p e r t u r e s   614,  t he   h o l d i n g   f o r c e   e x t e n d s   a r o u n d   the   p e r i -  

p h e r y   of  the   w r a p p e r .   However ,   i f   t h e r e   is  no  w r a p p e r   o n  
t h e   p a r t i c u l a r   h o l d i n g   e l e m e n t   600,  602  the   l e s s e r   a r e a   o f  

a p e r t u r e s   622  s u b s t a n t i a l l y   r e s t r i c t s   the   amount  o f   v a c u u m  
l o s t   by  s u c k i n g   a i r   i n t o   i n t e r n a l   p a s s a g e   vacuum  n e t w o r k   5 8 0  
which   is  b e s t   shown  in  FIGURE  8 .  

R e f e r r i n g   now  to  FIGURES  1 0 - 1 3 ,   o p e r a t i n g   c h a r a c t e r i s -  
t i c s   of  t r a n s f e r   e l e m e n t   30  as  b e s t   shown  in  FIGURE  6  a r e  
i l l u s t r a t e d .   P o s i t i o n   I  of  t a b l e   500  is  a t   the   c u t t i n g   o r  
cu t   p o s i t i o n   of  c u t t e r   304  d e t e r m i n e d   by  the   a x i s   of  r e c i p -  
r o c a l   rod  322,  c l e a r a n c e   p o r t i o n   540  is   ove r   l e a f   B  a t   t h e  
cu t   p o s i t i o n .   The  c y c l e   of   t he   c u t t i n g   mechan i sm  22  is  p r e -  
ceded   by  i n t e r p o s i n g   the   r o l l e r   330  above  the   rod  322  of  c u t -  
t e r   304.  Thus ,   t h i s   one  rod  322  is  f o r c e d   downward ly   t o  
f o r c e   c u t t e r   304  i n t o   c u t t i n g   e n g a g e m e n t   w i th   o r i e n t e d   l e a f  
B  as  shown  in  FIGURE  10.  Th i s   c u t s   a  w r a p p e r   P  f rom  t h e   l e a f  
in  the   d e s i r e d   p o s i t i o n   d e t e r m i n e d   by  t h e   l o c a t i o n   of   t a b l e  
14  w i t h   r e s p e c t   to  t he   c u t t i n g   p o s i t i o n   of  head  304.  T h e  

c u t t i n g   head  e x t e n d s   t h r o u g h   t a b l e   500  a t   t he   a l i g n e d   c l e a r -  

ance  p o r t i o n   540.  As  t o g g l e   l i n k s   314,  316  go  o v e r   c e n t e r  
to  make  the   c u t ,   c u t t i n g  h e a d   304  t h e n   r e t r a c t s   to  the   p o s i -  
t i o n   d e t e r m i n e d   by  c o l l a r   344  as  shown  in  FIGURE  11.  T h u s ,  
one  movement  of  c y l i n d e r   318  of  c u t t i n g   mechan i sm  22  m o v e s  
c u t t i n g   head  304  from  the   p o s i t i o n   shown  in  FIGURE  11  to   t h e  

p o s i t i o n   shown  in  FIGURE  10  and  back   to  t he   p o s i t i o n   shown  i n  
FIGURE  11.  When  i t   r e t u r n s ,   a  cu t   p r o f i l e   P  in  t he   form  of   a  
c i g a r   w r a p p e r   i s  c a p t u r e d   on to   s u r f a c e   402  by  vacuum  in  c h a m -  
be r   406.  This   vacuum  is  g r e a t e r   t h a n   the   vacuum  h o l d i n g   l e a f  
B  onto  s u r f a c e   123.   When  a  c a p t u r e d   l e a f   is  on  s u r f a c e   4 0 2  
and  c u t t e r   304  is  moved  to  the   p o s i t i o n   shown  in  FIGURE  1 1 ,  
e l e m e n t   400  is  f o r c e d   o u t w a r d l y   from  the   edge  392  of   b l a d e  
390.  C o l l a r   344  a l l o w s   head  304  to  move  u p w a r d l y   a  d i s t a n c e  
c l e a r i n g   t a b l e   500  fo r   movement .   The  t a b l e   can  be  i n d e x e d   t o  
t he   nex t   p o s i t i o n   where   a  p r o f i l e   h o l d i n g   e l e m e n t ,   in  t h i s  
i n s t a n c e   e l e m e n t   602,  of  the   p r o f i l e   r e c e i v i n g   p o r t i o n   542  o f ,  
p o s i t i o n   II   is  a l i g n e d   w i t h   the   cut   p o s i t i o n   d e t e r m i n e d   b y  



rod  322  of  c u t t i n g   head  304.  Th i s   p o s i t i o n   is  shown  in  F I G -  

URES  12  and  13.  On  the   nex t   c y c l e   of  power  p l a t e   320  by  m o v e -  

ment  of  c y l i n d e r   318  in  a  g i v e n   d i r e c t i o n ,   c u t t i n g   head  304  

is  moved  d o w n w a r d l y   a  t r a n s f e r   d i s t a n c e   l e s s   t h a n   the   c u t t i n g  
d i s t a n c e   and  c o r r e s p o n d i n g   to  a  t r a n s f e r   p o s i t i o n   as  shown  i n  

FIGURE  12.  The  b i a s i n g   s t r i p   410  f o r c e s   e l e m e n t   400  a g a i n s t  

s u r f a c e   312  w i t h   a  l i g h t   f o r c e   c a u s e d   by  the   sponge   r u b b e r   o r  

s t r i p   410.   Vacuum  w i t h i n   n e t w o r k   58Q  is  combined   w i t h   p o s i -  

t i v e   p r e s s u r e   in  t u b e   364  of  c o u p l i n g   360  to  p o s i t i v e l y   t r a n s -  

f e r   the   cu t   p r o f i l e   from  s u r f a c e   402  to  s u r f a c e   612.   Th is   i s  

shown  in  FIGURE  12.  T h e r e a f t e r ,   c o m p l e t i o n   of  t he   t o g g l e  
a c t i o n   r a i s e s   head   304  from  s u r f a c e   612  and  a p e r t u r e s   614  h o l d  

a  cu t   p r o f i l e   P  on to   t he   uppe r   s u r f a c e   612  of  h o l d i n g   e l e m e n t  

602,  as  shown  in  FIGURE  13.  A  s i n g l e   t r a n s f e r   c y c l e   m o v e s  
c u t t e r   304  from  the   u p p e r   p o s i t i o n   shown  in  FIGURE  11,  to  t h e  

t r a n s f e r   p o s i t i o n   shown  in  FIGURE  12  and  t h e n   to  t he   w r a p p e r  
r e l e a s e d   p o s i t i o n   shown  in  FIGURE  13.  T h e r e a f t e r ,   t a b l e   5 0 0  

c o n t i n u e s   to  move  in  the   same  d i r e c t i o n   u n t i l   t he   cu t   w r a p p e r  
is   a d j a c e n t   t he   d e s i r e d   m e c h a n i s m   50  for   r e m o v i n g   t he   w r a p p e r  
and  d e p o s i t i n g   i t   on to   one  of  the   s t o r a g e   s p o o l s   or  b o b b i n  

l o a d e r   d e v i c e s   40,  42,  44  and  46.  Of  c o u r s e ,  

any  one  of  v a r i o u s   a r r a n g e m e n t s  
c o u l d   be  u s e d   fo r   r e m o v i n g   the   w r a p p e r   from  t r a n s f e r   d e v i c e  

30  a t   a  p o s i t i o n   r e m o t e   from  t he   cut   and  t r a n s f e r   p o s i t i o n .  
Each  s u c c e s s i v e   c u t t i n g   and  t r a n s f e r r i n g   o p e r a t i o n   t a k e s   p l a c e  
in  a c c o r d a n c e   w i t h   the   s e q u e n c e   c u t t e r s   shown  in  FIGURES  1 0 - 1 3 .  

FIGURES  10A  and  1 2 A  a r e   used   o n l y   to  d i s c l o s e   a  s e l e c t i n g  

a r r a n g e m e n t   f o r   d e t e r m i n i n g   w h e t h e r   a  rod  322  is   p e r f o r m i n g   a  
c u t t i n g   s t r o k e   or  a  t r a n s f e r   d e p o s i t i n g   s t r o k e .   Of  c o u r s e ,  
i f   t h e r e   i s   no  w r a p p e r   c a p t u r e d   on  s u r f a c e   402  downward  m o v e -  
ment  of  rod   322  of   a  g i v e n   c u t t i n g   head  w i l l   have   no  e f f e c t  
and  is  o n l y   an  i d l i n g   a c t i o n .  

As  shown  in  FIGURE  7,  in  each   i n d e x i n g   p o s i t i o n   b o t h   a  
c u t t i n g   o p e r a t i o n   and  t r a n s f e r   o p e r a t i o n   can  t a k e  p l a c e .   I n  
t h i s   i n s t a n c e ,   s e l e c t o r   r o l l e r   330  has  s e l e c t e d   c u t t i n g   h e a d  
302  for   t he   c u t t i n g   o p e r a t i o n .   Th i s   c u t t i n g   head  t h e n   m o v e s  
w i t h i n   c l e a r a n c e   p o r t i o n   530  of  p a t h   or  p a t t e r n   m  f o r   c u t t i n g  
a  w r a p p e r   P  from  l e a f   B  s u p p o r t e d   on  s u r f a c e   123.   At  t h e  

same  t i m e ,   and  d u r i n g   the   same  downward  movement   of   p o w e r  



p l a t e   320,  a l l   o t h e r   c u t t i n g   heads   a re   moved  downward ly   a  

t r a n s f e r   d i s t a n c e  d e t e r m i n e d   by  the   l i n k s   334  of  the   o t h e r  

c u t t i n g   h e a d s .   S i n c e   c u t t e r   or  c u t t i n g   head  304  was  u s e d  

in  the   p r e v i o u s   c u t t i n g   o p e r a t i o n ,   i t   c o n t a i n s   a  c a p t u r e d  
l e a f   B  which   is  d e p o s i t e d   on to   h o l d i n g   e l e m e n t   602  of  p r o -  
f i l e   r e c e i v i n g   p o r t i o n   542  on  t a b l e   500.  The  o t h e r   c u t t i n g  
head  306  was  not   s e l e c t e d   f o r   a  cut   p r i o r   to  t he   i n d e x e d  

p o s i t i o n   shown  in  FIGURE  7.  Thus ,   t h e r e   is  no  c a p t u r e d  

w r a p p e r   on  t h i s   c u t t i n g   head  and  t h e r e   is   no  t r a n s f e r   t o  
the   h o l d i n g   d e v i c e   600  of   r e c e i v i n g   p o r t i o n   542.  In  FIGURE 

7  the   c u t t i n g   head  300  i d l e s   in  a  n o n c u t t i n g   p o s i t i o n   a s  
shown.  No  t r a n s f e r   can  be  done  by  t h i s   head  in  t h i s   p o s i -  
t i o n   b e c a u s e   i t   has  no  w r a p p e r   and  is  no t   ove r   or  on  t h e  

w r a p p e r   r e c e i v i n g   p o r t i o n   on  t a b l e   5 0 0 .  
Vacuum  u n i t   650  is   used   f o r   w i t h d r a w i n g   a  s p e n t   l e a f  

from  c u t t i n g   t a b l e   14  a f t e r   t he   c u t t i n g   o p e r a t i o n s   h a v e  
t a k e n   p l a c e   and  b e f o r e   the   t a b l e   i s  m o v e d   i n t o   t he   p o s i t i o n  
fo r   a c c e p t i n g   the   n e x t   l e a f   to  be  c u t .   A  p l u r a l i t y   of  c u t s  

can  be  t a k e n   from  t he   l e a f   b e f o r e   i t   i s   s p e n t   and  t hen   w i t h -  
drawn  by  u n i t   6 5 0 .  

As  b e s t   shown  in  FIGURE  1,  t he   u n l o a d i n g   d e v i c e s   50  e a c h  

have  a  f o r w a r d   p o r t i o n   a l i g n e d   w i t h   a  s u b p a t t e r n   ma,  mb,  n a  

or  nb  and  an  e x t e n d e d   p o r t i o n   a l i g n e d   w i t h   one  of   t he   b o b b i n  

w r a p p e r   r e c e i v i n g   u n i t s   4 0 - 4 6 .   C o n s e q u e n t l y   a t   each   i n d e x e d   ! 

p o s i t i o n   of  t a b l e   500,  one  of  t h e   u n l o a d i n g   d e v i c e s   is  i n  

p o s i t i o n   o v e r  t a b l e   500  to  r e m o v e  a   cu t   w r a p p e r .   In  FIGURE  1 ,  
t he   u n l o a d i n g   d e v i c e   50  fo r   each   c u t t i n g   head   300-306   is  i n d i -  

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

w r a p p e r   i s   in  p o s i t i o n   to  be  r e m o v e d .   In  t h e   n e x t   i ndex   p o s i -  
t i o n ,   t he   u n l o a d i n g   d e v i c e  a l i g n e d   w i t h   a  t r a n s f e r r e d   cut   w r a p -  

per   w i l l   be  a c t u a t e d   to  remove  the   cu t   w r a p p e r   or  w r a p p e r s   f r o m  

t a b l e   5 0 0 .  

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

lower  t r a n s f e r   p o s i t i o n   of  t h e   c u t t i n g   h e a d s   i s  a d j u s t a b l e   b y  
c o u p l i n g   338.   C y l i n d e r   310  c o n t r o l s   the   downward   c u t t i n g   f o r c e  

and  the   c u t t i n g   p o s i t i o n   is   g e n e r a l l y   d i c t a t e d   by  the   r e a c t i o n  

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



1.  A  d e v i c e   f o r   c u t t i n g   and  t r a n s f e r r i n g   a  c o n -  
t o u r e d   t o b a c c o   s h e e t   p r o f i l e   from  a  t o b a c c o   s h e e t  

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

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

a  c u t - a w a y   f i r s t   p o r t i o n   and  an  a d j a c e n t   p r o f i l e  

r e c e i v i n g   second   p o r t i o n ;   means  f o r   moving  s a i d  

t r a n s f e r   e l e m e n t   over  s a i d   c u t t i n g   s u r f a c e   w i th   s a i d  

f i r s t   and  second   p o r t i o n s   moving  in  a  p a t h   i n t e r -  

s e c t i n g   s a i d  c u t - t r a n s f e r   p o s i t i o n   in  s u c c e s s i o n ;   c u t -  

t i n g   means  at   s a i d   c u t - t r a n s f e r   p o s i t i o n   fo r   c u t t i n g  
s a i d   s h e e t   p r o f i l e   from  s a i d   t o b a c c o   s h e e t   w h i l e   s a i d  

c u t - a w a y   p o r t i o n   is  at  s a i d   c u t - t r a n s f e r   p o s i t i o n ,  
s a i d   c u t t i n g   means  i n c l u d i n g   at  l e a s t   one  c u t t i n g  
e l e m e n t   and  means  fo r   s e l e c t i v e l y   moving  s a i d   c u t t i n g  
e l e m e n t   b e t w e e n   a  f i r s t   p o s i t i o n   on  the   s i de   of  s a i d  
t r a n s f e r   e l e m e n t   o p p o s i t e   to  s a i d   c u t t i n g   s u r f a c e   a n d  

a  s econd   p o s i t i o n   e x t e n d i n g   t h r o u g h   s a i d   c u t - a w a y   p o r t i o n  
and  in  c u t t i n g   r e l a t i o n s h i p   w i t h   a  s a i d   t o b a c c o   s h e e t  

on  s a i d   c u t t i n g   s u r f a c e ;   and  means  f o r   t r a n s f e r r i n g   a  
cut   s h e e t   p r o f i l e   onto  s a i d   p r o f i l e   r e c e i v i n g   p o r t i o n  
of  s a i d   t r a n s f e r   e l e m e n t   when  s a i d   t r a n s f e r   e l e m e n t   i s  
moved  to  a  p o s i t i o n   w i t h   s a i d   r e c e i v i n g   p o r t i o n   a t  

s a i d   c u t - t r a n s f e r   p o s i t i o n .  

2.  A  d e v i c e   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d   p a t h  
is   g e n e r a l l y   c i r c u l a r .  

3.  A  d e v i c e   as  c l a i m e d   in  c l a im   1  or  2,  w h e r e i n  
s a i d   c u t t i n g   e l e m e n t   i n c l u d e s   a  c u t t i n g   b l a d e   wi th   a  

c u t t i n g   edge  m a t c h i n g   s a id   p r o f i l e   and  e x t e n d i n g   in  a  
p l a n e   g e n e r a l l y   p a r a l l e l   w i th   a  s u b s t a n t i a l l y   f l a t   c u t -  

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



4.  A  d e v i c e   as  c l a i m e d   in  c l a im   1,  2  or  3 ,  
i n c l u d i n g   means  fo r   a c t u a t i n g   s a i d   s e l e c t i v e l y   m o v i n g  
means  when  s a i d   c u t - a w a y   f i r s t   p o r t i o n   is  at  s a i d   c u t -  
t r a n s f e r   p o s i t i o n .  

5.  A  d e v i c e   as  c l a i m e d   in  any  one  of  the  p r e c e d i n g  
c l a i m s , , i n c l u d i n g   means  f o r   s e l e c t i v e l y   moving  s a i d  

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

6.  A  d e v i c e   as  c l a i m e d   in  any  one  of  the  p r e c e d i n g  
c l a i m s ,   w h e r e i n   s a i d   c u t t i n g   e l e m e n t   i n c l u d e s   a  
vacuum  h o l d i n g   member  c i r c u m s c r i b e d   by  s a i d   c u t t i n g  
b l a d e   and  means  f o r   b i a s i n g   s a i d   h o l d i n g   member  t o w a r d  
s a i d   c u t t i n g   s u r f a c e .  

7.  A  d e v i c e   as  c l a i m e d   in  c l a i m   6  when  appended   t o  
c l a i m   5,  w h e r e i n   s a i d   vacuum  h o l d i n g   s u r f a c e   c o n t a c t s  
s a i d   p r o f i l e   r e c e i v i n g   s u r f a c e   in  s a i d   t h i r d   p o s i t i o n  
of  the  c u t t i n g   e l e m e n t .  

8.  A  d e v i c e   as  c l a i m e d   in  a n y  o n e   of  the   p r e c e d i n g  
c l a i m s ,   w h e r e i n   s a i d   t r a n s f e r   e l e m e n t   is   a  m o v a b l e  
t a b l e   h a v i n g   an  uppe r   s u r f a c e   d e f i n i n g   s a i d   p r o f i l e  
r e c e i v i n g   second  p o r t i o n ,  a p e r t u r e s   b e i n g   p r o v i d e d   i n  
s a i d   uppe r   s u r f a c e   at  s a i d   p r o f i l e   r e c e i v i n g   s e c o n d  

p o r t i o n ;  a n d   w h e r e i n   a  vacuum  p a s s a g e  i s   d e f i n e d   i n  
s a i d   t a b l e  f o r   c o m m u n i c a t i n g   a  vacuum  s o u r c e   w i th   s a i d  
a p e r t u r e s .  



9.  A  d e v i c e   as  d e f i n e d   in  c l a im  8,  w h e r e i n   s a i d  

vacuum  p a s s a g e   i n c l u d e s   a  plenum  chamber  c o m m u n i c -  

a t i n g   wi th   s a i d   a p e r t u r e s ,   and  a  v a l v e   p l a t e   h a v i n g  

o p e n i n g   means  t h e r e i n   and  i n t e r p o s e d   in  s a i d   p a s s a g e  
b e t w e e n   s a i d   vacuum  s o u r c e   and  s a i d   p lenum  c h a m b e r  

w i t h   the  combined  open ing   a r e a   of  s a i d   o p e n i n g   m e a n s  

b e i n g   s u b s t a n t i a l l y   l e s s   t han   the  combined  o p e n i n g  

a r e a   of  s a i d   a p e r t u r e s .  

10.  A  d e v i c e   as  c l a i m e d   in  c l a im   8  or  9,  w h e r e i n  

s a i d   t a b l e   has  a  lower   s u r f a c e   and  a  honeycomb  c o r e  
b e t w e e n   s a i d   uppe r   and  lower   s u r f a c e s .  

11.  A  d e v i c e   as  c l a i m e d   in  any  one  of  the  p r e c e d -  

ing  c l a i m s ,   w h e r e i n   s a i d   t r a n s f e r   e l e m e n t   is  r o t a t -  

a b l e   abou t   a  c e n t r a l   a x i s  

12.  A  d e v i c e   f o r   c u t t i n g   and  t r a n s f e r r i n g  a  c o n t -  
oured   t o b a c c o   s h e e t   p r o f i l e ,   such  as  a  c i g a r   w r a p p e r ,  
from  a  t o b a c c o   s h e e t ,   such  as  a  t o b a c c o   l e a f ,   s a i d  
d e v i c e   c o m p r i s i n g :   a  c u t t i n g   t a b l e ;   means  f o r   s u p p -  
o r t i n g   s a i d   t o b a c c o   s h e e t   at  a  p r e s e l e c t e d   c u t -  
t r a n s f e r   p o s i t i o n   on  an  upper   s u r f a c e   of  s a i d   t a b l e ;  

a  t r a n s f e r   e l e m e n t   h a v i n g   a  s e r i e s   of  spaced   c u t - a w a y  
p o r t i o n s   and  p r o f i l e   r e c e i v i n g   p o r t i o n s   a r r a n g e d   in  a  
g e n e r a l l y   c i r c u l a r   p a t t e r n ;   means  fo r   h o l d i n g   a  
p r o f i l e   on  s a id   p r o f i l e   r e c e i v i n g   p o r t i o n s ;   means  f o r  

r o t a t i n g   s a i d   t r a n s f e r   e l e m e n t   over  s a i d   t a b l e   a n d  
abou t   an  a x i s   c o n c e n t r i c   w i th   s a i d   p a t h   and  g e n e r a l l y  
o r t h o g o n a l   to  s a id   uppe r   s u r f a c e ,   w i th   s a id   p a t h  
i n t e r s e c t i n g   s a i d   c u t - t r a n s f e r   p o s i t i o n ;   a  c u t t e r   w i t h  

a  c u t t i n g   b l a d e   d e f i n i n g   the  d e s i r e d   shape  fo r   s a i d  

p r o f i l e   and  a  means  fo r   h o l d i n g   a  cut   p r o f i l e   w i t h i n  
s a i d   b l a d e ;   means  fo r   s e l e c t i v e l y   moving  s a i d   c u t t e r  
b e t w e e n   a  f i r s t   lower   c u t t i n g   p o s i t i o n   wi th   s a i d   b l a d e  



e n g a g i n g   s a i d   t a b l e   when  one  of  s a i d   c u t - a w a y   p o r t i o n s  
i s   at  s a id   c u t - t r a n s f e r   p o s i t i o n ,   an  uppe r   n e u t r a l  

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

t r a n s f e r   e l e m e n t   and  a  t h i r d   i n t e r m e d i a t e   p r o f i l e  
t r a n s f e r   p o s i t i o n   e n g a g i n g   one  of  s a i d   p r o f i l e   t r a n s f e r  

p o r t i o n s   when  one  of  s a i d   p r o f i l e   r e c e i v i n g   p o r t i o n s  
is   at  s a i d   c u t - t r a n s f e r   p o s i t i o n ;   and  means  f o r   f o r c i n g  

a  p r o f i l e   to  t r a n s f e r   from  s a i d   c u t t e r   to  a  s a i d   p r o f i l e  
r e c e i v i n g   p o r t i o n   when  s a i d   c u t t e r   is   in  s a i d   t h i r d  

i n t e r m e d i a t e   p o s i t i o n .  

13.  A  d e v i c e   as  c l a i m e d   in  c l a i m   12,  i n c l u d i n g   m e a n s  
f o r   r e m o v i n g   a  p r o f i l e   from  s a i d   p r o f i l e   r e c e i v i n g  
p o r t i o n s   at  a  l o c a t i o n   r e m o t e   to  s a i d   c u t - t r a n s f e r  

p o s i t i o n  

l 4 .   A  d e v i c e   f o r   c u t t i n g   a  t o b a c c o   p r o f i l e   from  a  
t o b a c c o   l e a f   h e l d   on  an  uppe r   s u r f a c e   of  a  c u t t i n g  

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

w i t h   a  c u t t i n g   edge  d e f i n i n g   the  shape  of  s a i d   p r o f i l e ;  
means  f o r   f o r c i n g   s a i d   c u t t e r   a g a i n s t   s a i d   l e a f   on  s a i d  

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

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

h a v i n g   a  p r o f i l e   r e c e i v i n g   p o r t i o n ;   means  f o r   m o v i n g  
s a i d   t r a n s f e r   e l e m e n t   to  p o s i t i o n   s a i d   r e c e i v i n g   p o r t i o n  
be low  s a i d   c u t t e r   and  above  s a i d   c u t t i n g   t a b l e ;   m e a n s  
f o r   moving  s a i d   c u t t e r   i n t o   engagemen t   w i th   s a i d   p r o f i l e  
r e c e i v i n g   p o r t i o n ;   means  f o r   t r a n s f e r r i n g   s a i d   p r o f i l e  
from  s a i d   c u t t e r   to  s a i d   r e c e i v i n g   p o r t i o n   of  s a i d  
t r a n s f e r   e l e m e n t ;   means  f o r   h o l d i n g   s a i d   p r o f i l e   o n t o  
s a i d   r e c e i v i n g   p o r t i o n ;   and  means  fo r   r e m o v i n g   s a i d  

p r o f i l e   from  s a i d   t r a n s f e r   e l e m e n t   at  a  p o s i t i o n   r e m o t e  
to  s a i d   g i v e n   p o s i t i o n .  



15.  A  d e v i c e   as  c l a i m e d   in  c l a i m   12,  13  or  1 4 ,  
w h e r e i n   s a i d   c u t t e r   i n c l u d e s   a  vacuum  h o l d i n g   member  

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

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

16.  A  d e v i c e   as  c l a i m e d   in  any  one  o f  c l a i m s   12 

to  15,  w h e r e i n   sa id   p r o f i l e   h o l d i n g   means  i n c l u d e s  

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

t r a n s f e r   e l e m e n t   and  means  in  s a i d   t r a n s f e r   e l e m e n t  

d e f i n i n g   a  vacuum  p a s s a g e   in  s a i d   t r a n s f e r   e l e m e n t  

c o m m u n i c a t i n g   a  vacuum  s o u r c e   to  s a i d   a p e r t u r e s .  

17.  A  d e v i c e   as  c l a i m e d   in  c l a i n   16,  w h e r e i n   s a i d  

vacuum  p a s s a g e   i n c l u d e s   a  p lenum  chamber   c o m m u n i c a t i n g  
w i t h   s a i d   a p e r t u r e s ,   and  a  v a l v e   p l a t e   h a v i n g   o p e n i n g  

means  t h e r e i n   and  i n t e r p o s e d   in  s a i d   p a s s a g e   b e t w e e n  
s a i d   vacuum  s o u r c e   and  s a i d   p lenum  chamber   w i th   t h e  
combined   o p e n i n g   a r e a   of  s a i d   o p e n i n g   means  b e i n g   s u b -  

s t a n t i a l l y   l e s s   t han   the  combined  o p e n i n g   a r e a   of  s a i d  

a p e r t u r e s .  

18.  A  d e v i c e   f o r  p r o v i d i n g   a  number  of  cut   t o b a c c o  

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

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

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

a  c u t t i n g   edge  d e f i n i n g   the  d e s i r e d   shape  of  a  p r o f i l e  
in  a  p l a n e ;   means  fo r   o r i e n t i n g   s a i d   t a b l e   w i th   one  o f  
s a i d   s h e e t s   in  a l i g n m e n t   w i th   a  cut  p o s i t i o n ;   a  
t r a n s f e r   e l e m e n t ;   means  f o r   moving  s a i d   t r a n s f e r  

e l e m e n t   in  a  s i n g l e   d i r e c t i o n   and  in  a  pa th   over  s a i d  

c u t t i n g   s u r f a c e   and  i n t e r s e c t i n g   s a i d   cut  p o s i t i o n ;  
s a i d   t r a n s f e r   e l e m e n t   i n c l u d i n g   a  s u c c e s s i o n   o f  a l t e r -  
n a t e   c l e a r a n c e   p o r t i o n s   and  p r o f i l e   r e c e i v i n g   p o r t i o n s ;  

o p e r a t i n g   means  fo r   moving  s a i d   c u t t i n g   head;   s a i d  

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

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



a g a i n s t   s a i d   c u t t i n g   s u r f a c e   w i th   s a i d   c u t t i n g   e d g e  

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

m a t e r i a l   when  s a i d   t r a n s f e r   e l e m e n t   has  been  moved  

to  p l a c e   one  of  s a i d   c l e a r a n c e   p o r t i o n s   at  s a i d   c u t  

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

c u t t i n g   head;   s a i d   o p e r a t i n g   means  i n c l u d i n g   m e a n s  
f o r   w i t h d r a w i n g   s a i d   c u t t i n g   head  from  s a i d   c u t t i n g  
s u r f a c e  w i t h   a  c a p t u r e d   p r o f i l e   b e f o r e   s a i d   t r a n s f e r  
e l e m e n t   has  been  moved  to  d i s p l a c e   s a i d   o n e  c l e a r -  

ance  p o r t i o n   from  s a i d   cut   p o s i t i o n ;   s a i d   o p e r a t i n g  
means  i n c l u d i n g   means  f o r   moving  s a i d  c u t t i n g   h e a d  
w i t h   a  c a p t u r e d   p r o f i l e   a g a i n s t   a  s a i d   p r o f i l e  
r e c e i v i n g   p o r t i o n   when  s a i d   t r a n s f e r   means  has  moved  

to  a  p o s i t i o n   p l a c i n g   one  of  the  r e c e i v i n g   p o r t i o n s  
at   s a i d   cut   p o s i t i o n ;   means  f o r   t r a n s f e r r i n g   a  c a p -  
t u r e d   p r o f i l e   onto  s a i d   r e c e i v i n g   p o r t i o n   when  s a i d  

c u t t i n g   head  is   a g a i n s t   s a i d   one  r e c e i v i n g   p o r t i o n ;  
s a i d   o p e r a t i n g   means  i n c l u d i n g   means  f o r   r e m o v i n g   s a i d  

c u t t i n g   head  from  s a i d   one  r e c e i v i n g   p o r t i o n   a f t e r  

t r a n s f e r   of  s a i d   c a p t u r e d   p r o f i l e ;   and  means  f o r  

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

p o r t i o n   at  a  s e l e c t e d   p o s i t i o n   r emo te   to  s a i d   c u t  

p o s i t i o n .  

19.  A  d e v i c e   as  c l a i m e d   in  c l a i m   18,  w h e r e i n   s a i d  

p a t h   is   c o n t i n u o u s .  

20.  A  d e v i c e   as  c l a i m e d   i n   c l a im   18  or  19,  w h e r e i n  
s a i d   c a p t u r i n g   means  i n c l u d e s   a  p e r f o r a t e d   p l a t e - l i k e  
e l e m e n t   w i t h i n   s a i d   c u t t i n g   b l a d e ;   means  d e f i n i n g   a  
p lenum  chamber  w i t h i n   s a i d   c u t t i n g   head  and  b e h i n d   s a i d  

p e r f o r a t e d   p l a t e - l i k e   e l e m e n t ;   and  means  fo r   d i r e c t i n g  
a  vacuum  to  s a id   plenum  chamber   to  c a p t u r e   s a i d   p r o f i l e  
on  s a i d   p l a t e - l i k e   e l e m e n t .  



21.  A  d e v i c e   as  c l a i m e d   in  c l a im   18,  19  or  2 0 ,  
w h e r e i n   s a i d   t r a n s f e r   e l e m e n t   moving  means  i n c l u d e s  

means  fo r   i n d e x i n g   s a i d   t r a n s f e r   e l e m e n t   b e t w e e n  

p o s i t i o n s   wi th   one  of  s a i d   c l e a r a n c e   p o r t i o n s   a t  

s a i d   cut  p o s i t i o n   and  p o s i t i o n e d   wi th   one  of  s a i d  

r e c e i v i n g   p o r t i o n s   at  s a i d   cut   p o s i t i o n .  

2 2 .  A   d e v i c e   fo r   r e c e i v i n g   p o r f i l e s   cut   from  a  
s h e e t   of  m a t e r i a l   s u p p o r t e d   on  a  g e n e r a l l y   f l a t   c u t -  

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

d e v i c e   c o m p r i s i n g :   a  t r a n s f e r   e l e m e n t   movable   in  a  
c o n t i n u o u s   p a t h   i n t e r s e c t i n g   s a i d   cut   p o s i t i o n ;   s a i d  

t r a n s f e r   e l e m e n t   h a v i n g  a l t e r n a t e   c l e a r a n c e   p o r t i o n s  
and  p r o f i l e   r e c e i v i n g   p o r t i o n s ;   means  fo r   i n d e x i n g  
s a i d   t r a n s f e r   member  above  s a i d   c u t t i n g   s u r f a c e   a n d  

a long   s a i d   p a t h   to  s u c c e s s i v e   p o s i t i o n s   p l a c i n g   a  
f i r s t   c l e a r a n c e   p o r t i o n   and  t h e n   an  a d j a c e n t   r e c e i v i n g  

p o r t i o n   at  s a i d   cut   p o s i t i o n ;   means  f o r   d e p o s i t i n g   a  

p r o f i l e   p r e v i o u s l y   cut   from  s a i d   s h e e t   when  a  c l e a r -  

ance  p o r t i o n   is   at  s a i d   cut   p o s i t i o n   onto  an  a d j a c e n t  

p r o f i l e   r e c e i v i n g   p o r t i o n   when  s a i d   a d j a c e n t   p r o f i l e  

r e c e i v i n g   p o r t i o n   is  at   s a i d   cut   p o s i t i o n ;   and  m e a n s  
f o r   r e m o v i n g   a  cut   p r o f i l e   from  s a i d   a d j a c e n t   p r o f i l e  

r e c e i v i n g   p o r t i o n   at  a  p o s i t i o n   s u b s t a n t i a l l y   s p a c e d  
from  s a i d   cut   p o s i t i o n .  

23.  A  d e v i c e   as  c l a i m e d   in  c l a im   21  or  22,  w h e r e i n  

s a i d   p a t h   is  c i r c u l a r   abou t   an  a x i s   g e n e r a l l y   o r t h o -  

gona l   to  s a i d   c u t t i n g   s u r f a c e   and  s a i d   i n d e x i n g   m e a n s  
i n c l u d e s   a  d r i v e   e l e m e n t   fo r   i n d e x i n g   s a i d   t r a n s f e r  

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

means  fo r   s e l e c t i v e l y   e n g a g i n g   s a i d   power  d e v i c e   t o  

s a i d   d r i v e   e l e m e n t .  



24.  A  d e v i c e   as  c l a i m e d   in  c l a i m   21,  22  or  2 3 ,  
w h e r e i n   s a i d   c l e a r a n c e   p o r t i o n s   and  p r o f i l e   r e c e i v i n g  

p o r t i o n s   have  c e n t r a l   p o r t i o n s   which  c e n t r a l   p o r t i o n s  
a re   e v e n l y   s p a c e d   in  a  c i r c u m f e r e n t i a l   p a t t e r n   on  s a i d  

t r a n s f e r   e l e m e n t   w i t h   s a i d   p a t t e r n   m a t c h i n g  s a i d   p a t h .  

25.  A  d e v i c e   as  c l a i m e d   in  c l a i m   24,  w h e r e i n   s a i d  

s u c c e s s i v e   i n d e x e d   p o s i t i o n s   are   s p a c e d   an  a n g u l a r  
amount  c o r r e s p o n d i n g   wi th   the  s p a c i n g   of  the  c e n t r a l  

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

2 6 .  A   d e v i c e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   18  t o  

25,  w h e r e i n   s a i d   p a t h   is   c i r c u l a r   abou t   an  a x i s  

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

27.  A  d e v i c e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   18  t o  

26,  w h e r e i n   s a i d   t r a n s f e r   e l e m e n t   i s   a  g e n e r a l l y   f l a t  

s t r u c t u r e   and  s a i d   c l e a r a n c e   p o r t i o n s   are   c u t - a w a y  
p o r t i o n s   h a v i n g   at  l e a s t   some  edges   d e f i n e d   by  t h e  

p e r i p h e r y   of  s a i d   f l a t   s t r u c t u r e .  

28.  A  d e v i c e   as  c l a i m e d   in  c l a i m   2 7 , - w h e r e i n   s a i d  

f l a t   s t r u c t u r e   has  u p p e r   and  l ower   g e n e r a l l y   p a r a l l e l  
s u r f a c e s   and  s a i d   p r o f i l e   t r a n s f e r   means  i n c l u d e s   a  
vacuum  s y s t e m   h a v i n g   a p e r t u r e   means  at  s a i d   u p p e r   s u r -  
f a c e   f o r   h o l d i n g   s a i d   p r o f i l e   at  s a i d   r e c e i v i n g  
p o s i t i o n   and  means  f o r   d i r e c t i n g   a  vacuum  to  s a i d  

a p e r t u r e   m e a n s .  

29.  A  d e v i c e   as  c l a i m e d   in  c l a im   27,  w h e r e i n   s a i d  
t r a n s f e r   e l e m e n t   i s   a  g e n e r a l l y   f l a t   s t r u c t u r e   h a v i n g  

u p p e r   and  lower   s u r f a c e s   s e p a r a t e d   by  a  honeycomb  c o r e .  



30.  A  d e v i c e   as  c l a i m e d   in  c l a im   29,  w h e r e i n   s a i d  

honeycomb  core   is  formed  from  a  p a r = r   m a t e r i a l   h a v i n g  
a  u n i t   w e i g h t   s u b s t a n t i a l l y   l e s s   t h a n   a l u m i n u m .  

31.  A  d e v i c e   as  c l a i m e d   in  any  one  of  c l a i m s   18  t o  

30,  w h e r e i n   each  s a i d   r e c e i v i n g   p o r t i o n   c o m p r i s e s   a  
p e r f o r a t e d   p l a t e - l i k e   e l e m e n t   and  s a i d   t r a n s f e r  

e lement ,   i n c l u d e s   p a s s a g e   means  fo r   d i r e c t i n g   a  v a c u u m  
to  s a i d   p e r f o r a t e d   p l a t e - l i k e   e l e m e n t   of  s a i d   r e c e i -  

v ing   p o r t i o n   w i t h   the  vacuum  l e v e l   of  s a i d   p a s s a g e  
means  b e i n g   g r e a t e r   t han   the  p r e s s u r e   in  s a i d   p l e n u m  
chamber   at  the   t ime  of  p r o f i l e   t r a n s f e r .  

32.  A  d e v i c e   a d a p t e d   to  be  moved  in  a  g i v e n   p a t h  
f o r   r e c e i v i n g   p r o f i l e s   cut   from  a  s h e e t  o f   t o b a c c o  
m a t e r i a l   at  a  p r e s e l e c t e d   cut   p o s i t i o n   w i t h  s a i d   p a t h  
i n t e r s e c t i n g   s a i d   cut   p o s i t i o n ,   s a i d   d e v i c e   c o m p r i s i n g :  
a  u n i t a r y   s t r u c t u r e   h a v i n g   a  se t   of  s u c c e s s i v e ,  
a l t e r n a t e   c l e a r a n c e   p o r t i o n s   and  p r o f i l e   r e c e i v i n g  
p o r t i o n s ;   s a i d   s t r u c t u r e   b e i n g   a d a p t e d   to  be  i n d e x e d  
w i t h   s a i d   p o r t i o n s   moving  a l ong   s a i d   p a t h   to  f i r s t  

p l a c e   a  c l e a r a n c e   p o r t i o n   at  s a i d   cut   p o s i t i o n   a n d  
t h e n   a  r e c e i v i n g   p o r t i o n   at  s a i d   cut   p o s i t i o n .  

33.  A  d e v i c e   as  c l a i m e d   in  c l a i m   32,  i n c l u d i n g   a  
s econd   s e t   of  a l t e r n a t e   c l e a r a n c e   and  p r o f i l e   r e c e i -  

v ing   p o r t i o n s   a r r a n g e d   in  a  second  p a t h   c o t e r m i n o u s  
w i t h   s a i d   f i r s t   m e n t i o n e d   p a t h   wi th   each  c l e a r a n c e  

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

34.  A  d e v i c e   as  c l a i m e d   in  c l a im   32  or  33,  w h e r e i n  
the  or  each  p a t h   is  c i r c u l a r .  



35.  A  d e v i c e   as  c l a i m e d   in  c l a i m   32,  33  or  3 4 ,  
w h e r e i n   the  or  each  p a t h   is  in  a  g i v e n   p l a n e .  

36.  A  d e v i c e   as  c l a i m e d   in  any  one  of  c l a i m s   32  t o  

35,  w h e r e i n   s a i d   s t r u c t u r e   is  g e n e r a l l y   f l a t   and  h a s  

u p p e r   and  lower   s u r f a c e s   s e p a r a t e d   by  a  h o n e y c o m b  

c o r e .  

37.  A  method  of  c u t t i n g   and  t r a n s f e r r i n g   a  t o b a c c o  

p r o f i l e   from  a  s h e e t   of  t o b a c c o   m a t e r i a l   s u p p o r t e d   on  

a  c u t t i n g   s u r f a c e   at  a  cut   p o s i t i o n ,   s a i d   m e t h o d  

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

(a)  c u t t i n g   s a i d   p r o f i l e   from  s a i d   s h e e t   o f  
t o b a c c o   m a t e r i a l   w i t h   a  c u t t e r ;  

(b)  c a p t u r i n g   s a i d   p r o f i l e   on  s a i d   c u t t e r ;  
(c)  moving  s a i d   c u t t e r   and  c a p t u r e d   p r o f i l e  

from  s a i d   c u t t i n g   s u r f a c e   at  l e a s t   a  g i v e n   d i s t a n c e ;  
(d)  moving  a  t r a n s f e r   e l e m e n t   in   a  g i v e n  

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

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

(e)  moving  s a i d   c u t t e r   a g a i n s t  s a i d   t r a n s f e r  

e l e m e n t ;  
(f)   t r a n s f e r r i n g   s a i d   c a p t u r e d   p r o f i l e   o n t o  

s a i d   t r a n s f e r   e l e m e n t ;   a n d  

(g)  moving  s a i d   t r a n s f e r   e l e m e n t   away  from  s a i d  
cut   p o s i t i o n   in  s a i d   g i v e n   d i r e c t i o n .  

38.  A  d e v i c e   f o r   c u t t i n g   and  c a p t u r i n g   a  c o n t o u r e d  
t o b a c c o   s h e e t   p r o f i l e   from  a  s h e e t   of  t o b a c c o   m a t e r i a l ,  
s a i d   d e v i c e   c o m p r i s i n g :   a  c u t t i n g   head  h a v i n g   a  c u t -  

t i n g   b l a d e   w i t h   a  c u t t i n g   edge  c i r c u m s c r i b i n g   t h e  
d e s i r e d   s h a p e  o f   a  p r o f i l e   and  l y i n g   in  a  p l a n e ;   a  
p r o f i l e   c a p t u r i n g   e l e m e n t   w i t h i n   the  space   c i r c u m -  
s c r i b e d   by  s a i d   b l a d e   edge  and  h a v i n g   a  g e n e r a l l y   f l a t  
s u r f a c e   f a c i n g   away  from  s a i d   edge  and  g e n e r a l l y  



p a r a l l e l   w i th   s a i d   p l a n e ;   means  d e f i n i n g   a  c h a m b e r  

b e h i n d   s a i d   c a p t u r i n g   e l e m e n t ;   mea.-is  fo r   c o m m u n i c a t i n g  

s a i d   chamber   w i th   s a i d   f l a t   s u r f a c e   whereby   vacuum  i n  

s a i d   chamber   w i l l   ho ld   a  p r o f i l e   cut  by  s a i d   e d g e  
a g a i n s t   s a i d   f l a t   s u r f a c e ;   and  means  f o r   b i a s i n g   s a i d  

c a p t u r i n g   e l e m e n t   to  an  e x t e n d e d   p o s i t i o n   w i th   s a i d  
f l a t   s u r f a c e   below  s a i d   edge  p l a n e   whereby   a  c a p t u r e d ,  
cut   p r o f i l e   can  be  t r a n s f e r r e d   to  an  e x t e r n a l   e l e m e n t  
w i t h o u t   i n t e r f e r e n c e   by  s a i d   e d g e .  

39.  A  d e v i c e   f o r   c u t t i n g   a  number  o f  t o b a c c o   p r o -  
f i l e s   f o r   a  s h e e t   of  t o b a c c o   m a t e r i a l   s u p p o r t e d   on  a  
c u t t i n g   s u r f a c e ,   s a i d   d e v i c e   c o m p r i s i n g :   f i r s t   a n d  

second   c u t t i n g   h e a d s ,   each  of  s a i d   heads   h a v i n g   a  c u t -  

t i n g   b l a d e   w i t h   a  c u t t i n g   edge  c i r c u m s c r i b i n g   a  d e s -  
i r e d   shape   of  a  p r o f i l e   and  l y i n g   in  a  p l a n e   and  m e a n s  
w i t h i n   s a i d   b l a d e   f o r   c a p t u r i n g   a  p r o f i l e   cut   f r o m  
s a i d   s h e e t   by  engagemen t   of  s a i d   edge  w i th   s a i d   s h e e t  

and  a g a i n s t   s a i d   c u t t i n g   s u r f a c e ;   means  f o r   l o c a t i n g  
s a i d   f i r s t   head  at  a  f i r s t   cut  p o s i t i o n ;   means  f o r  

l o c a t i n g   s a i d   second   head  at  a  second   cut   p o s i t i o n  

a d j a c e n t   to  s a i d   f i r s t   cut   p o s i t i o n ;   a  t r a n s f e r  
e l e m e n t   h a v i n g   a  f i r s t   s e t   and  second   se t   of  a l t e r n a t e  

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

a  c l e a r a n c e   p o r t i o n   of  each  of  s a i d   s e t s   a d j a c e n t   to  a  
p r o f i l e   r e c e i v i n g   p o r t i o n   of  s a i d   o t h e r   s e t ;   means  f o r  

i n d e x i n g   s a i d   t r a n s f e r   e l e m e n t   in  a  p a t h   over   s a i d  

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

p o r t i o n   of  one  se t   at  s a i d   f i r s t   cut   p o s i t i o n   and  t h e  

a d j a c e n t   p r o f i l e   r e c e i v i n g   p o r t i o n   of  the  o t h e r   s e t  
at  s a i d   second   cut   p o s i t i o n   and  a  p o s i t i o n   wi th   s a i d  

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

o t h e r   se t   at  s a i d   second   cut  p o r t i o n ;   means  fo r   f o r c i n g  
s a i d   c u t t i n g   heads   t oward   s a i d   c u t t i n g   s u r f a c e ,   s a i d  



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

t i n g  h e a d   a g a i n s t   s a i d   c u t t i n g   s u r f a c e   only   when  a  
c l e a r a n c e   p o r t i o n   is  at  the  cut   p o s i t i o n   of  s a i d   f o r c e d  
head  and  means  f o r   s e l e c t i v e l y   moving  a  c u t t i n g   h e a d  

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

a  r e c e i v i n g   p o r t i o n   is  the   cut   p o s i t i o n   of  s a i d   f o r c e d  
h e a d .  
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