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Qjj)  Methode  of  and  apparatus  for  advancing  a  continuous  web. 
  A  method  of  and  apparatus  for  intermittently  advancing 
a  continuous  flexible  web  of  material  at  a  substantially 
constant  tension  is  disclosed.  The  web  of  material  is 
unwound  from  a  supply  roll,  folded  longitudinally  and  drawn 
past  a  package  forming  apparatus  by  two  roll  pair  assemb- 
lies  spaced  along  the  path  of  travel  of  the  web.  The  diameters 
of  the  rolls  of  the  downstream  roll  pair  are  greater  than  the 
diameters  of  the  rolls  of  the  upstream  roll  pair  so  as  to  impart 
a  constant  tension  to  the  web  traveling  between  the  two  roll 
pairs  to  thereby  improve  the  uniformity  and  yield  of  the 
packages  formed  in  the  apparatus. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

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  a  m e t h o d   o f  

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

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

i m p r o v e m e n t s   in  a  f o r m ,   f i l l   and  s e a l   m a c h i n e   known  a s  

a  B a r t e l t   p a c k a g i n g   m a c h i n e   and  t h e   m a n n e r   of  o p e r a t i n g  

t h e   s a m e .  

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

s u c h   a s ,   f o r   i n s t a n c e ,   t he   B a r t e l t   p a c k a g i n g   m a c h i n e ,  

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

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

t h e   p a c k a g e s   w i t h   a  p r o d u c t   and  s e a l   t h e   p a c k a g e s .   O n e  

s u c h   p a c k a g i n g   m a c h i n e   is  d i s c l o s e d   in  U .S .   P a t e n t   N o .  

2 , 7 3 8 , 1 8 7   and  o p e r a t e s   in  t h e   m a n n e r   d e s c r i b e d   h e r e i n -  

a f t e r .  

In  t h e   f o r m i n g   s t a g e ,   a  c o n t i n u o u s   web  o f  

f l e x i b l e   s h e e t   m a t e r i a l   is   unwound   f r o m   a  r o l l   a n d  

p a s s e d   o v e r   a  s e t   of  h o r i z o n t a l   i d l e r   r o l l e r s   to   a  

f o r m i n g   p low  w h i c h   f o l d s   t he   web  l o n g i t u d i n a l l y   a l o n g  

i t s   c e n t e r   l i n e .   D o w n s t r e a m   of  t h e   p l o w ,   t h e r e   i s  

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

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

s p a c e d   v e r t i c a l   s e a l s ,   e . g . ,   s i d e   s e a l s ,   in  t h e  w e b  

m a t e r i a l   to  fo rm  a  s e r i e s   of  i n t e r c o n n e c t e d   r e c t a n g u l a r  

p r o d u c t   p o u c h e s .  



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

in  i n c r e m e n t s   or   s t e p s   of  e q u a l   l e n g t h   by  a  p a i r   o f  

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

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

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

f o l d e d   and  s e a l e d   web  i n t o   a  p l u r a l i t y   of   s e p a r a t e  

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

f i l l i n g   s t a t i o n .  

C o n v e n t i o n a l l y ,   web  t e n s i o n   i s   c o n t r o l l e d   by  a  

f r i c t i o n   b r a k e   l o c a t e d   on  t he   s h a f t   of  t h e   s h e e t  

m a t e r i a l   s u p p l y   r o l l .   The  b r a k e   may  be  m a n u a l l y  

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

in  t e n s i o n   w h i c h   r e s u l t   f r om  the   c o n t i n u a l l y   d i m i n i s h -   - - _  

ing   w e i g h t   of  t h e   s u p p l y   r o l l   as  t h e   web  m a t e r i a l   i s  

f ed   f rom  i t .   H o w e v e r ,   t h e r e   i s   no  p r o v i s i o n   f o r   m a i n -  

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

r o l l .  

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

of  t h e   m a c h i n e   d r i v e ,   t h e   a c c e l e r a t i o n / d e c e l e r a t i o n  

c h a r a c t e r i s t i c s   of  t h e   d r i v e   r o l l s   r e s u l t   in   a  n o n -  

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

in  n o n - u n i f o r m i t y   of   p o u c h   w i d t h s .   M o r e o v e r ,   t h e   l a c k  

of  t e n s i o n   on  t h e   web  when  a  r o l l   is   e x h a u s t e d   a l s o  

r e s u l t s   in  many  w a s t e d   p o u c h e s   a t   r o l l   c h a n g e s .  

Summary   and  O b j e c t s   of  t h e   I n v e n t i o n  

In  v i e w   of   t he   f o r e g o i n g   l i m i t a t i o n s   a n d  

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

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

s h o u l d   be  a p p a r e n t   t h a t   t h e r e   s t i l l   e x i s t s   a  need   i n  

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

t he   t e n s i o n   in  a  c o n t i n u o u s   web  f ed   f rom  a  s u p p l y   r o l l  

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

t h e r e f o r e ,   a  p r i m a r y   o b j e c t i v e   of  t he   p r e s e n t   i n v e n t i o n  



to   f u l f i l l   t h a t   need   by  p r o v i d i n g   a  p a i r   o f  a u x i l i a r y  

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

p a i r , ' s a i d   a u x i l i a r y   r o l l   p a i r   b e i n g   d r i v e n   by  t he   s a m e  

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

s t r a i n   or  t e n s i o n   to   t h e   web  p a s s i n g   b e t w e e n   t h e   r o l l  

p a i r s .  

More  p a r t i c u l a r l y ,   i t   is   an  o b j e c t   of  t h e  

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

and  m e c h a n i s m   w h e r e i n   a  c o n t i n u o u s   web  l a m i n a t e   i s  

i n c r e m e n t a l l y   fed   by  two  p a i r s   of  p o s i t i v e l y   d r i v e n  

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

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

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

p a i r   of   r o l l s   to   c r e a t e   a  c o n s t a n t   t e n s i o n   in  t he   w e b .  

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

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

t e n s i o n   c o n t r o l   m e c h a n i s m   w h i c h   is   o p e r a b l e   to   m a i n t a i n  

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

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

and  m i n i m i z e   p o u c h   r e j e c t s .  

Yet  a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   t o  

i m p r o v e   t he   y i e l d   and  e f f i c i e n c y   of  a  f l e x i b l e   p a c k a g e  

f o r m i n g   a p p a r a t u s .  

S t i l l   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is   t o  

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

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

f l e x i b l e   pouch   f o r m i n g   a p p a r a t u s .  

B r i e f l y   d e s c r i b e d ,   t he   a f o r e m e n t i o n e d   o b j e c t s  

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

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

m e n t s   in  the   t e n s i o n   c o n t r o l   of  a  f l e x i b l e   p a c k a g e  

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

U .S .   P a t e n t   No.  2 , 7 3 8 , 1 8 7 ,   the   d i s c l o s u r e   of  w h i c h   i s  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   The  B a r t e l t  



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

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

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

i d l e r   r o l l   s e t   and  p a s t   a  web  f o l d i n g   p l o w   and  a  

v e r t i c a l   ( s i d e )   and  h o r i z o n t a l   ( b o t t o m )   s e a l   f o r m i n g  

a p p a r a t u s .  

A  p a i r   of  v e r t i c a l   a u x i l i a r y   d r i v e   r o l l s   a r e  

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

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

The  n ip   of  t h e   a u x i l i a r y   d r i v e   r o l l s   i s   a l i g n e d   w i t h  

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

web  and  t h e   d i a m e t e r   of   t h e   a u x i l i a r y   r o l l s   i s   s l i g h t l y  

s m a l l e r   t h a n   t h e   d i a m e t e r   of   the   ma in   r o l l s .   B o t h   r o l l  

s e t s   a r e   i n c r e m e n t a l l y   d r i v e n   f rom  t h e   m a i n   d r i v e   s h a f t  

and  t h u s   r o t a t e   a t   t h e   same  RPM. 

B e c a u s e   t h e   a u x i l i a r y   d r i v e   r o l l s   a r e   s l i g h t l y  

s m a l l e r   in  d i a m e t e r   t h a n   t h e   main   d r i v e   r o l l s ,   t h e  

p e r i p h e r a l   s p e e d   of   t h e   a u x i l i a r y   r o l l s   i s   p r o p o r t i o n -  

a t e l y   l o w e r   t h a n   t he   p e r i p h e r a l   s p e e d   of  t h e   m a i n  

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

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

t h e   r o l l   p a i r s .   V a r i a t i o n s   in  t e n s i o n   b e t w e e n   t h e   f e e d  

or   s u p p l y   r o l l   and  t h e   a u x i l i a r y   r o l l   p a i r   have   n o  

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

t h e   ma in   and  a u x i l i a r y   r o l l   p a i r s .  

The  t e n s i o n   c o n t r o l   s y s t e m   of   t h e   p r e s e n t  

i n v e n t i o n   has   r e s u l t e d   in  s u b s t a n t i a l   i m p r o v e m e n t   o f  

t h e   y i e l d   of  a  r o l l   of   l a m i n a t e   m a t e r i a l   and  in  t h e  

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

Wi th   t h e   f o r e g o i n g   and  o t h e r   o b j e c t s ,   a d v a n -  

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

h e r e i n a f t e r   a p p a r e n t ,   t h e   n a t u r e   of  t h e   i n v e n t i o n   m a y  
be  more  c l e a r l y   u n d e r s t o o d   by  r e f e r e n c e   to  t h e  

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



a p p e n d e d   c l a i m s   and  to  t he   s e v e r a l   v i e w s   i l l u s t r a t e d   i n  

the   a t t a c h e d   d r a w i n g s .  

B r i e f   D e s c r i p t i o n   of  t he   D r a w i n g s  

FIGURE  1  i s   a  p a r t l y   s c h e m a t i c   p e r s p e c t i v e  

v i e w   of   a  f l e x i b l e   p a c k a g e   f o r m i n g   a p p a r a t u s  

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

FIGURE  2  is   a  s c h e m a t i c   e l e v a t i o n   v i e w   i l l u s -  

t r a t i n g   t h e   d r i v e   m e a n s   f o r   t he   ma in   and  a u x i l i a r y   r o l l  

p a i r s .  

D e t a i l e d   D e s c r i p t i o n   of  a  P r e f e r r e d   E m b o d i m e n t  

R e f e r r i n g   now  in  d e t a i l   t o  t h e   d r a w i n g s ,   t h e r e  

i s   i l l u s t r a t e d   in  F i g u r e   1  an  a p p a r a t u s   10  a c c o r d i n g   t o  

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

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

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

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

known  as  a  B a r t e l t   p a c k a g i n g   m a c h i n e .  

The  a p p a r a t u s   10  c o m p r i s e s   an  e l o n g a t e d   f r a m e  

12  upon   w h i c h   i s   m o u n t e d   a  m a i n   d r i v e   r o l l   a s s e m b l y   14  

and  an  a u x i l i a r y   d r i v e   r o l l   a s s e m b l y   16.  At  one  end  o f  

t he   f r a m e   12,  a  s u p p l y   r o l l   18  of  a  f l e x i b l e   s h e e t  

m a t e r i a l   web  W  is   r o t a t a b l y   m o u n t e d   in  a  p a i r   of  c a n t i -  

l e v e r e d   s u p p o r t   arms  20.  I f   d e s i r e d ,   a  f r i c t i o n   b r a k e  

( n o t   s h o w n )  m a y   be  p r o v i d e d   on  t he   s u p p l y   r o l l   s h a f t   22  

to  p r e v e n t   o v e r r u n n i n g   or   e x c e s s i v e   p a y - o u t   of  w e b  

m a t e r i a l   f rom  t he   s u p p l y   r o l l   when  the   web  is   u n w o u n d  

f rom  t h e   r o l l .  

As  s e e n   in  F i g u r e   1,  t he   web  W  is   u n w o u n d   f r o m  

the   r o l l   18  u p w a r d l y   o v e r   a  c o n v e n t i o n a l   i d l e r   r o l l   s e t  

24  and  t r a v e l s   p a s t   a  f o l d i n g   p low  26  w h e r e   i t   i s  

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



a u x i l i a r y   d r i v e   r o l l   a s s e m b l y   16  i s   a r r a n g e d   i m m e d i -  

a t e l y   d o w n s t r e a m   of  t h e   f o l d i n g   p l o w   26.  The  r o l l s   2 8 ,  

30  of  t he   r o l l   a s s e m b l y   16  a r e   o p e r a t e d   i n t e r m i t t e n t l y  

to  w i t h d r a w   the   web  W  f rom  t h e   s u p p l y   r o l l   in  i n c r e -  

m e n t a l   l e n g t h s .  

L o c a t e d   b e t w e e n   t h e   ma in   and  a u x i l i a r y   r o l l  

p a i r s   14,  16  i s   a  s e a l   f o r m i n g   a p p a r a t u s   32  w h i c h   i s  

o p e r a t i v e   to  form  s p a c e d   v e r t i c a l   ( s i d e )   s e a l s   S  and  a  

c o n t i n u o u s   h o r i z o n t a l   ( b o t t o m )   s e a l   B.  The  s e a l s   S  a n d  

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

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

w h i c h   a r e   p u l l e d   i n t o   t he   n i p   of  t h e   r o l l s   34,  36  o f  

t h e   m a i n   r o l l   a s s e m b l y   14 .   D o w n s t r e a m   of   t he   r o l l  

a s s e m b l y   14  t h e r e   is   a r r a n g e d   a  c u t - o f f   a p p a r a t u s   38 

w h i c h   is   o p e r a t i v e   to   s e v e r   t h e   web  W  a l o n g   t h e  

v e r t i c a l   s e a l s   S  and  t h e r e b y   s e p a r a t e   t h e   i n d i v i d u a l  

p o u c h e s   f o r   s u b s e q u e n t   f i l l i n g   and  t op   s e a l i n g .   T h e  

s e a l   f o r m i n g   and  c u t - o f f   a p p a r a t u s   32,   38  form  no  p a r t  

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

i l l u s t r a t e d   or   d e s c r i b e d   in  g r e a t e r   d e t a i l   h e r e i n .  

In  F i g u r e   2,  t h e r e   i s   s c h e m a t i c a l l y   i l l u s -  

t r a t e d   t he   d r i v e   m e a n s   f o r   t h e   m a i n   and  a u x i l i a r y   d r i v e  

r o l l s   14,  16.  B o t h   r o l l   s e t s   a r e   d r i v e n   f rom  a  common 

d r i v e   s h a f t   40  w h i c h   is   j o u r n a l e d   a t   i t s   o p p o s i t e   e n d s  

in  g e a r b o x e s   42,   4 4  w h i c h   may  be  f i x e d   to   t he   m a c h i n e  

f r a m e   12.  G e a r b o x e s   42,  44  h o u s e   r e s p e c t i v e   b e v e l   g e a r  

a r r a n g e m e n t s   46,  48  w h i c h   r o t a t e   t h e   s h a f t s   50,   52  o f  

t h e   r o l l s   36,  30  a t   t he   same  s p e e d .  

The  s h a f t   40  is   i n t e r m i t t e n t l y   r o t a t e d   by  a n  

i n d e x i n g   m e c h a n i s m   54  w h i c h   is  d r i v e n   by  a  m o t o r   5.6  a n d  

p u l l e y   58.   The  d e t a i l s   of   a  s u i t a b l e   i n d e x i n g  

m e c h a n i s m   54  a r e   d i s c l o s e d   in  t he   a f o r e m e n t i o n e d   U . S .  

P a t e n t   No.  2 , 7 3 8 , 1 8 7 .  



The  d i a m e t e r s   of  the.   r o l l s   28,  30  of   t h e  

a u x i l i a r y   d r i v e   r o l l   a s s e m b l y   16  a r e   s l i g h t l y   l e s s   t h a n  

t h e   d i a m e t e r s   of  t he   r o l l s   34,  36.  The  d i f f e r e n c e   i n  

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

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

p a i r s   28,   30  and  34,   36  to   be  u n d e r   a  s u b s t a n t i a l l y  

c o n s t a n t   s t r a i n   or   t e n s i o n   even   d u r i n g   t h e   i n t e r m i t t e n t  

a d v a n c e m e n t   or  i n d e x i n g   of  t he   r o l l   p a i r s .   T h e  

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

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

m a c h i n e   and  m a k e s   i t   p o s s i b l e   to  m i n i m i z e   w a s t a g e   a s  

t he   s u p p l y   r o l l   18  i s   d e p l e t e d   and  a  r o l l   c h a n g e   i s  

r e q u i r e d .   In  an  a c t u a l   e m b o d i m e n t   of  t h e   i n v e n t i o n ,  

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

d i a m e t e r   of  2 . 4 5 0   i n c h e s ,   or   2%  l e s s   t h a n   t h e   n o m i n a l  

2 . 5 0 0   i n c h e s   d i a m e t e r   of  t h e   main   d r i v e   r o l l s   has   b e e n  

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

a n d ' p o l y m e r   f i l m .   I t   ha s   a l s o   been   d e t e r m i n e d   t h a t   t h e  

o b j e c t i v e s   of  t h e   i n v e n t i o n   a re   no t   a c c o m p l i s h e d   w i t h  

t h e   a f o r e s a i d   l a m i n a t e   web  when  the   m a i n   and  a u x i l i a r y  

r o l l s   h a v e   t h e   same  n o m i n a l   d i a m e t e r   or   when  t h e  

d i a m e t e r s   of  t h e   a f o r e s a i d   a u x i l i a r y   d r i v e   r o l l s  a r e  

l e s s   t h a n   t he   d i a m e t e r s   of  t he   a f o r e s a i d   m a i n   d r i v e  

r o l l s   by  a  m a g n i t u d e   of  4%  or  g r e a t e r .   The  p r e f e r r e d  

r a n g e   of  d i a m e t e r   d i f f e r e n t i a l   is  1%  to   3%. 

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

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

be  a p p r e c i a t e d   t h a t   many  m o d i f i c a t i o n s   and  v a r i a t i o n s  

of  t h e   p r e s e n t   i n v e n t i o n   a r e   p o s s i b l e   in  l i g h t   of  t h e  

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

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

s c o p e   of  t he   i n v e n t i o n .  



1.  A p p a r a t u s   f o r   a d v a n c i n g   a  web  of  m a t e r i a l  

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

means   f o r   s u p p l y i n g   t h e   web  of  m a t e r i a l ;  

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

of  t r a v e l   of  t h e   w e b ;  

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

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

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

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

of  s a i d   f i r s t   r o l l   p a i r ;   a n d  

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

r o l l   p a i r s   a t   s u b s t a n t i a l l y   t h e   same  r o t a t i o n a l   s p e e d  

in  a  d i r e c t i o n   to   a d v a n c e   t h e   web  of  m a t e r i a l   a l o n g   t h e  

p a t h   of  t r a v e l .  

2.  In  an  a p p a r a t u s   f o r   f o r m i n g   i n d i v i d u a l  

p a c k a g e s   f rom  a  web  of  s h e e t   m a t e r i a l   w h e r e i n   t h e  

m a t e r i a l   web  is   unwound   f r o m   a  r o l l   and  a d v a n c e d   a l o n g  

a  p a t h   of  t r a v e l   p a s t   a  p a c k a g e   f o r m i n g   means   by  a  p a i r  

of   m a i n   d r i v e   r o l l s   r o t a t e d   a t   a  g i v e n   s p e e d   by  a  d r i v e  

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

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

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

w i t h   s a i d   web ,   t h e   d i a m e t e r s   of   t h e   a u x i l i a r y   d r i v e  

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

r o l l s   and  d r i v e   means   c o n n e c t e d   to   s a i d   a u x i l i a r y   d r i v e  

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

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

of   s a i d   web  t r a v e l i n g   b e t w e e n   s a i d   m a i n   and  a u x i l i a r y  

r o l l   p a i r s .    ̀

3.  The  i m p r o v e m e n t   a c c o r d i n g   to  c l a i m   2 ,  

w h e r e i n   t he   d r i v e   m e c h a n i s m   f o r   s a i d   ma in   d r i v e   r o l l s  

and  t he   d r i v e   means   f o r   t h e   a u x i l i a r y   d r i v e   r o l l s   a r e  

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



d r i v e   s a i d   ma in   and  a u x i l i a r y   r o l l s   a t   s a i d   g i v e n  

s p e e d .  

4.  The  i m p r o v e m e n t   a c c o r d i n g   to   c l a i m   2 ,  

w h e r e i n   s a i d   common  d r i v e   s h a f t   is   c o n n e c t e d   t o  

i n d e x i n g   means   f o r   i n t e r m i t t e n t l y   d r i v i n g   s a i d   d r i v e  

s h a f t   s u c h   t h a t   s a i d   web  is   a d v a n c e d   a l o n g   s a i d   p a t h   o f  

t r a v e l   b e t w e e n   t h e   ma in   and  a u x i l i a r y   d r i v e   r o l l s   i n  

p r e d e t e r m i n e d   i n c r e m e n t s   of  l e n g t h .  

5.  The  i m p r o v e m e n t   a c c o r d i n g   to   c l a i m   2 ,  

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

web  to  t h e . p a c k a g e   f o r m i n g   means   and  a  f o l d i n g   m e a n s  

a r r a n g e d   d o w n s t r e a m   of  t he   web  s u p p l y i n g   m e a n s   f o r  

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

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

i m m e d i a t e l y   d o w n s t r e a m   of  s a i d   f o l d i n g   m e a n s   a n d  

u p s t r e a m   of  the   p a c k a g e   f o r m i n g   m e a n s .  

6.  The  i m p r o v e m e n t   a c c o r d i n g   to   c l a i m   2 ,  

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

and  a u x i l i a r y   r o l l s   is  g r e a t e r   t h a n   0%  and  l e s s   t h a n   4% 

of  t h e   m a i n   r o l l   d i a m e t e r .  

7.  The  i m p r o v e m e n t   a c c o r d i n g   to   c l a i m   6 ,  

w h e r e i n   s a i d   d i f f e r e n c e   i s   b e t w e e n   1%  and  3%  of  t h e  

m a i n   r o l l   d i a m e t e r .  

8.  The  i m p r o v e m e n t   a c c o r d i n g   to   c l a i m   6 ,  

w h e r e i n   s a i d   d i f f e r e n c e   is  2%  of  the   m a i n   r o l l  

d i a m e t e r .  

9.  A  m e t h o d   of  a d v a n c i n g   a  web  of   m a t e r i a l  

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

t he   s t e p s   o f :  

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

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

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

d i a m e t e r s   of  the   r o l l s   of  t he   f i r s t   r o l l   p a i r ,   s a i d  

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

f i r s t   r o l l   p a i r ;  



s u p p l y i n g   a  web  of  m a t e r i a l   to   s a i d   r o l l  

p a i r s ;   a n d  

a p p l y i n g   a  s u b s t a n t i a l l y   c o n s t a n t   t e n s i o n  

to   t h e   web  as  i t   t r a v e l s   b e t w e e n   s a i d   r o l l   p a i r s   b y  

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

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