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Method  of  manufacture  of  bags  from  synthetic  plastics  material  and  apparatus  therefor. 

Apparatus  for  making  side-sealed  bags  (22.1,  22.2, 
22.3)  from  a  double-layer  web  (22)  of  thin  synthetic 
plastics  film.  The  apparatus  includes  a  rotatably  moun- 
ted  sealing  drum  (14)  having  a  plurality  of  circumfer- 
entially  spaced  axially  extending  slots  (16)  in  its  peri- 
phery.  In  use,  the  web  (22)  moves  belt-fashion  over  the 
slots  (16)  in  contact  with  the  drum  (14).  A  sealing  rotor 
(18)  running  in  synchronism  with  the  drum  (14)  has  a 
heat  cutter  member  (20,  21)  which  intersects  the  web 
(22)  at  circumferentially  spaced  intervals  by  passing 
cyclically  into  the  slots  (16)  of  the  drum  (14).  The  heat 
cutter  member  (20,  21)  has  spaced  interruptions  (21.2) 
along  its  length  which  result  in  spaced  perforations 
(160.1)  being  made  across  the  width  of  the  web  (22). 
The  two  layers  (22.11, 22.12)  of  film  are  welded  together 
at  such  perforations  (160.1),  thus  forming  side-sealed 
bags  separated  by  zones  of  weakness  (160).  The  web 
(22)  is  rolled  up  into  a  roll  (26)  of  such  side-sealed  bags 
(22.1,  22.2.  22.3).  The  sealing  rate  and  web  speed  can 
be  adjusted  to  match  the  rate  of  extrusion  of  an  ex- 
truder  (242). 



THIS  INVENTION  r e l a t e s   to   t h e   m a n u f a c t u r e   of   b a g s  

f rom  s y n t h e t i c   p l a s t i c s   f i l m ,   and  to  a p p a r a t u s   t h e r e f o r .  

I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to  make  t h e   b a g s  

in  t h e   fo rm  of  a  c o n t i n u o u s   web  of  t h i n   s y n t h e t i c   p l a s t i c s  

f i l m .  

A c c o r d i n g   to  t h e   i n v e n t i o n ,   a  m e t h o d   of  m a n u f a c t u r -  

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

f i l m ,   i n c l u d e s  

r u n n i n g   t h e   web  in   c o n t a c t   w i t h   t h e   s u r f a c e   of  a  

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

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

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

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

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

t h e   s e a l i n g   drum  and  i n t e r s e c t i n g   t h e   l a y e r s   of  t h e   f i l m  

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

s e a l i n g   t h e   two  l a y e r s   of   f i l m   t o g e t h e r   a t   s u c h   p e r f o r a t i o n s ,  
w h i c h   t h e r e b y   p r o v i d e   l o n g i t u d i n a l l y   s p a c e d   t r a n s v e r s e   z o n e s  
of  w e a k n e s s   e x t e n d i n g   a c r o s s   t h e   w i d t h   of  t h e   web,   s i d e -  
s e a l e d   b a g s   b e i n g   d e f i n e d   b e t w e e n   a d j a c e n t   z o n e s   of  w e a k -  

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

web  a t   s u c h   z o n e s   of  w e a k n e s s ;   and  d o w n s t r e a m   of  t h e  

s e a l i n g   d rum,   r o l l i n g   t h e   web  o n t o   a  m a n d r e l   to   f o rm  a  f i l m  
r o l l .  



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

s e a l i n g   drum  so  as  to   p e r m i t   t h e   s t e p p i n g   up  of   t h e   r a t e   o f  

r o t a t i o n   of   t h e   s e a l i n g   r o t o r   and  t h e   s e a l i n g   drum  and  h e n c e  

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

b e i n g   r e a c h e d .  

The  p e r f o r a t e d   web  d o w n s t r e a m   f r o m   t h e   s e a l i n g  

drum  may  be  g u i d e d   by  g u i d e   f i n g e r s   s p a c e d   t r a n s v e r s e l y  

a c r o s s   t h e   w i d t h   of   t h e   s e a l i n g   drum  and  web,   and  s p a c e d  

on  e i t h e r   s i d e   of   t h e   web  and  e x t e n d i n g   d o w n s t r e a m   a n d  

d e f i n i n g   a  p a s s a g e   a l o n g   w h i c h   t h e   web  may  p a s s   on  i t s   w a y  
d o w n s t r e a m   f r o m   t h e   s e a l i n g   d rum.   The  g u i d e   f i n g e r s   m a y  
h a v e   t h e i r   l e a d i n g   e n d s   e x t e n d i n g   w i t h   c l e a r a n c e   i n t o  

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

w h i l e   i t   r o t a t e s .  

The  f i l m   may  be  d r a w n   o f f   t h e   s e a l i n g   drum  t o  

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

s e a l i n g   d r u m .  

The  d r a w i n g   o f f   of   t h e   web  may  be  done   by  d r a w -  

o f f   r o l l e r s   d o w n s t r e a m   of   t h e   s e a l i n g   d rum.   The  d raw  o f f  

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

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

in   s p e e d   may  be  l e s s   t h a n   one  p e r   c e n t .   F o r   v e r y   t h i n  

f i l m ,   t h e   s p e e d   d i f f e r e n t i a l   may  be  as  l i t t l e   as  1 / 2 0 t h   o f  

one  p e r c e n t ,   o r   e v e n   as  s m a l l   as  1 / 5 0 t h   of   one  p e r c e n t .  

The  web,   i n   p a s s i n g   d o w n s t r e a m   f r o m   t h e   d r a w - o f f  

r o l l e r s ,   may  be  g u i d e d   in   a  d o w n s t r e a m   d i r e c t i o n   by  g u i d e  

f i n g e r s   s p a c e d   on  e i t h e r   s i d e   of   t h e   web  to   d e f i n e   a  

p a s s a g e   f o r   t h e   web.   The  g u i d e   f i n g e r s   may  h a v e   t h e i r  

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



D o w n s t r e a m   of  t h e   d r a w - o f f   r o l l e r s ,   t h e   web  i s  

r o l l e d   up  o n t o   a  m a n d r e l ,   t h e   r o l l e d - u p   f i l m   on  t h e  

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

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

t h e   f i l m   t a u t .   The  e x t e n t   to   w h i c h   t h e   p e r i p h e r a l   s p e e d  

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

up  to   a b o u t   two  f i f t h s .   But   f o r   v e r y   t h i n   f i l m ,   t h e   s p e e d  

d i f f e r e n t i a l   may  be  l e s s   to   e n s u r e   t h a t   t h e   web  d o e s   n o t  

b r e a k   a t   a  zone   of  w e a k n e s s   d u r i n g   r o l l i n g   up  of  t h e   w e b .  

A  d r i v i n g   t o r q u e   may  be  a p p l i e d   to   t h e   m a n d r e l  

so  as  to  a s s i s t   in   k e e p i n g   t h e   f i l m   t a u t   d o w n s t r e a m   f r o m  

t h e   s e a l i n g   d rum.   The  m a n d r e l   may  be  t h r o w n   o f f   a u t o m a -  

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

r o l l e d   up  o n t o   t h e   m a n d r e l .   The  t h r o w - o f f   of  t h e   m a n d r e l  

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

s y n c h r o n i s m   w i t h   t h e   s e a l i n g   r o t o r .  

The  t h i c k n e s s   of  t h e   f i l m   m a k i n g   up  t h e   web ,   m a y  
be  b e t w e e n   4  and  100  m i c r o n s .   The  web  may  w r a p   a r o u n d   t h e  

s e a l i n g   drum  by  a t   l e a s t   180°   and  p r e f e r a b l y   by  a b o u t  
2 7 0 ° .   The  web  may  l e a v e   t h e   s e a l i n g   drum  in  a  d o w n w a r d  

d i r e c t i o n .  

The  i n v e n t i o n   e x t e n d s   a l s o   to  a p p a r a t u s   f o r  

m a n u f a c t u r i n g   b a g s   f rom  a  d o u b l e - l a y e r   web  of  s y n t h e t i c  

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

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

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

p e r i p h e r y ;  

a  s e a l i n g   r o t o r   m o u n t e d   to   r o t a t e   a b o u t   an  a x i s  

p a r a l l e l   to  t h e   s e a l i n g   drum  r o t a r y   a x i s   and  h a v i n g   a  h e a t  

c u t t e r   member   w i t h   a t   l e a s t   one  h e a t a b l e   s e a l i n g   e d g e  

h a v i n g   i n t e r r u p t i o n s   s p a c e d   a l o n g   i t s   l e n g t h   and  a d a p t e d ,  
in   u s e ,   to  e n t e r   c y c l i c a l l y   i n t o   a  s l o t   of   t h e   s e a l i n g  
drum  as  t h e y   r o t a t e   in   s y n c h r o n i s m ,   and  a d a p t e d   to  i n t e r -  

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



t a k e - o f f   m e a n s   d o w n s t r e a m   of   t h e   s e a l i n g   d r u m ,  

a d a p t e d   to   r o l l   up  t h e   web  i n t o   a  r o l l ;   a n d  

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

s e a l i n g   d rum  in  s y n c h r o n i s m .  

The  a p p a r a t u s   may  i n c l u d e   web  f e e d   means   to  f e e d  

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

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

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

d r u m .  

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

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

h e a t   t h e   h e a t   c u t t e r   member   of  t h e   s e a l i n g   r o t o r .   T h e  

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

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

The  s e a l i n g   drum  may  be  h o l l o w   and  may  h a v e   a  

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

t h e   d rum.   The  s h a f t   may  h a v e   an  i n l e t   c o n n e c t i o n   and  a n  

o u t l e t   c o n n e c t i o n ,   c o - a x i a l   w i t h   t h e   r o t a t i o n a l   a x i s   o f  

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

t h e   d rum  and  o u t   of  t h e   d r u m .  

The  t a k e   o f f   means   may  i n c l u d e  

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

a n d  

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

m a n d r e l   and  f i l m   r o l l .  

The  d r i v e   r o l l e r s   may  h a v e   d r i v e   means   a d a p t e d  

to  d r i v e   t hem  to   h a v e   a  p e r i p h e r a l   s p e e d   up  to   two  f i f t h s  

f a s t e r   t h a n   t h e   p e r i p h e r a l   s p e e d   of   t h e   s e a l i n g   d rum.   T h e  

t a k e - o f f   means   may  i n c l u d e   m a n d r e l   d r i v e   means   a d a p t e d   t o  

d r i v e   t h e   m a n d r e l   a t   a  s p e e d   to  k e e p   t h e   f i l m   t a u t .   T h e  

m a n d r e l   d r i v e   means   may  i n c l u d e   a t   l e a s t   one  b e l t   u r g e d  

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



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

t h r o w - o f f   m e c h a n i s m ,   w h i c h   in   use   i s   a d a p t e d   to   t h r o w   o f f  

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

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

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

run   in   s y n c h r o n i s m   w i t h   t h e   s e a l i n g   r o t o r ,   and  to   d r i v e   a  

cam  a d a p t e d   to  a c t i v a t e   t h e   m a n d r e l   t h r o w - o f f   m e c h a n i s m .  

The  m a n d r e l   t h r o w - o f f   m e c h a n i s m   may  i n c l u d e a   v a l v e  

o p e r a b l e   by  t h e   cam  to  a d m i t   a  w o r k i n g   f l u i d   u n d e r  

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

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

t h e   p i s t o n   in   use   b e i n g   a d a p t e d   to   t h r o w   o f f   t h e   m a n d r e l  

to   b r e a k   t h e   web  d o w n s t r e a m   f rom  t h e   s e a l i n g   r o l l e r .   T h e  

cam  may  a l s o   be  a d a p t e d   to   r e l e a s e   an  e m p t y   m a n d r e l   to  t a k e  

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

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

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

d r a w i n g s .  

In  t h e   d r a w i n g s ,  

F i g u r e   1  shows   an  o b l i q u e   r e a r   v i e w   of  a p p a r a t u s  

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

F i g u r e   2  shows  a  s i d e   v i e w   of  t h e   p a s s a g e   of  a  web  o f  

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

F i g u r e   3  shows   a  s i d e   v i e w   of   d r i v e   c h a i n s   f o r   t h e  

v a r i o u s   r o l l e r s   of   t h e   a p p a r a t u s ;  

F i g u r e   4  shows  a  p a r t   r e a r   v i e w   a t   I V - I V   in  F i g u r e   6 ;  

F i g u r e   5  shows  a  p a r t   r e a r   v i e w   a t   V-V  in  F i g u r e   7 ;  

F i g u r e   6  shows  a  p a r t   s i d e   e l e v a t i o n   a t   V I - V I   i n  

F i g u r e   4 ;  

F i g u r e   7  shows  a  p a r t   s i d e   e l e v a t i o n   a t   V I I - V I I   i n  

F i g u r e   5 ;  

F i g u r e   8  shows   a  s i d e   e l e v a t i o n   of   t h e   c o u n t e r  

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

r e l e a s e ;  

F i g u r e   9  shows   a  s i d e   e l e v a t i o n   of  t h e   a u t o m a t i c  

t h r o w - o f f   m e c h a n i s m ;  



F i g u r e   10  shows  a  s e c t i o n a l   p l a n   v i e w   of  t h e   s e a l i n g  
r o t o r   and  s e a l i n g   d r u m ;  

F i g u r e   11  shows  a  f r a g m e n t a r y   f r o n t   e l e v a t i o n   of  a  
h e a t   c u t t e r   m e m b e r ;  

F i g u r e   12  shows  an  u n d e r s i d e   p l a n   v i e w   of  t h e   h e a t  

c u t t e r   member   of   F i g u r e   1 1 ;  

F i g u r e   13  shows  a  f r a g m e n t a r y   c r o s s - s e c t i o n   a t   X I I I -  

X I I I   of   t h e   h e a t   c u t t e r   member   of   F i g u r e   11,   when  i n  

p o s i t i o n   i n t e r s e c t i n g   a  web  on  a  s e a l i n g   d r u m ;  

F i g u r e   14  shows  a  f r a g m e n t a r y   c r o s s - s e c t i o n   a t   X I V -  

XIV  of   a  web  shown  in  F i g u r e   1 5 ;  

F i g u r e   15  shows  a  f r a g m e n t a r y   p l a n   v i e w   of  a  web  i n  

t h e   r e g i o n   of   i t s   zone  of  w e a k n e s s ;  

F i g u r e   16  shows  a  f r a g m e n t a r y   l o n g i t u d i n a l   s e c t i o n   a t  

XVI-XVI  in   F i g u r e   1 5 ;  

F i g u r e   17  shows  a  f r o n t   e l e v a t i o n   of  a  web  in  r o l l  

f o r m   when  m o u n t e d   a b o u t   a  h o r i z o n t a l   a x i s ;  

F i g u r e   18  shows  a  f r o n t   e l e v a t i o n   of  a  web  in   r o l l  

f o r m   when  m o u n t e d   a b o u t   a  v e r t i c a l   a x i s ;  

F i g u r e s   19  to  22  show  end  e l e v a t i o n s   of   v a r i o u s   t y p e s  

of   m a n d r e l   d r i v e   m e a n s ;  

F i g u r e   23  shows   a  p a r t   s e c t i o n a l   r e a r   e l e v a t i o n   o f  

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

F i g u r e   24  shows  a  s i d e   e l e v a t i o n   of   an  i n l i n e   f i l m  

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

R e f e r r i n g   to  t h e   d r a w i n g s ,   r e f e r e n c e   n u m e r a l   1 0  

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

The  a p p a r a t u s   c o m p r i s e s   g e n e r a l l y   a  f r a m e   12  r o t a t a b l y  

s u p p o r t i n g   s e a l i n g   d rum  14  h a v i n g   a  p l u r a l i t y   of  c i r c u m -  

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

a x i a l l y .   I t   a l s o   r o t a t a b l y   s u p p o r t s   a  s e a l i n g   r o t o r   18  

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

s e a l i n g   drum  r o t a r y   a x i s .   The  s e a l i n g   r o t o r   h a s   two  h e a t  

c u t t e r   m e m b e r s   20  and  21  h a v i n g   s e a l i n g   e d g e s   2 0 . 1   a n d  

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

s l o t s   of  t h e   s e a l i n g   drum  14  as  t h e   s e a l i n g   drum  and  t h e  

s e a l i n g   r o t o r   18  r o t a t e   in   s y n c h r o n i s m .   The  s e a l i n g   e d g e s  



2 0 . 1   and  2 1 . 1   a r e   a d a p t e d   to   i n t e r s e c t   a  web  22  o f  

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

d rum,   and  s p a n s   t h e   s l o t s   16  of  t h e   s e a l i n g   drum  14.  T h e  

s e a l i n g   e d g e s   2 0 . 1   and  2 1 . 1   h a v e   s p a c e d   i n t e r r u p t i o n s   a n d  

w i l l   be  d e s c r i b e d   more  f u l l y   l a t e r .  

The  a p p a r a t u s   f u r t h e r   c o m p r i s e s   t a k e - o f f   m e a n s ,  

g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   24,  w h i c h   i s  

m o u n t e d   d o w n s t r e a m   of  t h e   s e a l i n g   drum  14,  and  i s   a d a p t e d  

to  r o l l   t h e   web  i n t o   a  r o l l   26  on  a  m a n d r e l   2 8 .  

The  t a k e - o f f   means   c o m p r i s e s   a  r o l l e r   30  m o u n t 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   s e a l i n g   drum  14,  g u i d e  

f i n g e r s   32  and  34  d o w n s t r e a m   of  t h e   r o l l e r   30  and  d e f i n i n g  

a  p a s s a g e   f o r   t h e   web  d o w n s t r e a m   of  t h e   s e a l i n g   d rum.   A f t e r  

p a s s i n g   o u t   of  t h e   p a s s a g e   d e f i n e d   by  t h e   g u i d e   f i n g e r s   32 

and  34,  t h e   web  22  p a s s e s   b e t w e e n   t h e   d r a w - o f f   r o l l e r s   36 

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

f a s t e r   t h a n   t h a t   of  t h e   s e a l i n g   drum  14.  The  d i f f e r e n t i a l  

s p e e d   i s   l e s s   t h a n   one  p e r   c e n t ,   s a y ,   1 / 2 0 t h   to   1 / 5 0 t h   o f  

one  p e r c e n t .   A f t e r   l e a v i n g   t h e   d r a w - o f f   r o l l e r s   36,  t h e  

web  22  p a s s e s   o n t o   t h e   r o l l   26  w h i c h   i s   r o l l e d   up  a r o u n d  

t h e   m a n d r e l   28,  by  r o l l i n g   on  t h e   d r i v e   r o l l e r s   38  and  4 0 .  

R o l l e r  4 0   i s   d r i v e n   by  r o l l e r   38  v i a   an  i d l e r ,   n o t   s h o w n .  

The  r o l l e r s   38  and  40  a r e   d r i v e n   to   h a v e   a  p e r i p h e r a l  

s p e e d   s u b s t a n t i a l l y   f a s t e r   t h a n   t h e   s p e e d   of   t h e   web  2 2 .  

The  d i f f e r e n t i a l   may  be  of  t h e   o r d e r   of   up  to   t w o - f i f t h s  

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

t h e   r o l l e r s   38  and  40.  The  s l i g h t l y   f a s t e r   p e r i p h e r a l   s p e e d  
of   t h e   d r a w - o f f   r o l l e r s   36  r e l a t i v e   to   t h e   s e a l i n g   d r u m ,  

e n s u r e s   t h a t   t h e   web  is   d r a w n   t i g h t l y   a c r o s s   t h e   s l o t s   16 

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

e d g e s   2 0 . 1   and  2 1 . 1   i n t e r s e c t   and  p e r f o r a t e   t h e   web  22  a n d  

s e a l   o f f   t h e   e d g e s   of  t h e   p e r f o r a t i o n s   1 6 0 . 1   in   t h e   w e b  

( s e e   F i g u r e s   14  to  1 6 ) .   The  l a y e r s   of  t h e   web  a r e   t h e r e b y  
s e a l e d   t o g e t h e r   and  s i d e - s e a l e d   b a g s   a r e   f o r m e d .   A d j a c e n t  
b a g s   a r e   h e l d   t o g e t h e r   by  n i p s   or   l a n d s   1 6 0 . 2   b e t w e e n  

p e r f o r a t i o n s   1 6 0 . 1 ,   t h e   p e r f o r a t i o n s   1 6 0 . 1   p r o v i d i n g   z o n e s  
of  w e a k n e s s   160  a c r o s s   t h e   w i d t h   of   t h e   w e b .  



R e f e r r i n g   to  F i g u r e   3  of   t h e   d r a w i n g s ,   t h e r e   i s  
shown  a  d r i v e   c h a i n   42  w h i c h   t r a n s f e r s   d r i v e   to   t h e  

v a r i o u s   r o l l e r s .   A  f u r t h e r   d r i v e   c h a i n   44  t r a n s f e r s   d r i v e  
to  t h e  r o l l e r   46  v i a   i t s   s p r o c k e t   4 6 . 1 .   T h i s   r o l l e r   4 8  

s e r v e s   to  i m p a r t   d r i v e   to   t h e   web  r o l l   48.  I n s t e a d   o f  
s u c h   r o l l   48,   t h e   a p p a r a t u s   10  may  be  m o u n t e d   in   l i n e   w i t h  

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

up  on  a  r o l l   s u c h   as  48,   p r o c e e d s   d i r e c t l y   f r o m   t h e   h a u l -  

o f f   of   t h e   e x t r u d e r ,   i n t o   t h e   a p p a r a t u s   10  and  o n t o   t h e  

s e a l i n g   drum  14.  (See  l a t e r   d e s c r i p t i o n   w i t h   r e f e r e n c e   t o  

F i g u r e   2 4 . )  

R e f e r r i n g   now  to  F i g u r e s   4,  5,  6  and  7  of  t h e  

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

g r o o v e s   1 4 , 1   in  t h e   s e a l i n g   drum  14.   The  g r o o v e s   1 4 . 1   a r e  

s p a c e d   a x i a l l y   a l o n g   t h e   l e n g t h   of   t h e   drum  and  a c c o m m o d a t e  

t h e   l e a d i n g   e n d s   of  t h i n   g u i d e   f i n g e r s   32.  L i k e w i s e ,   t h e  

l e a d i n g   e n d s   of  t h e   g u i d e   f i n g e r s   34  l i e   w i t h i n   t h e  

c i r c u m f e r e n t i a l   g r o o v e s   3 0 . 1   s p a c e d   a x i a l l y   a l o n g   t h e  

l e n g t h   of   t h e   r o l l e r   30.  The  g u i d e   f i n g e r s   32  and  34  

t o g e t h e r   d e f i n e   a  p a s s a g e   35  a l o n g   w h i c h   t h e   d o u b l e   l a y e r  

web  22  p a s s e s   in  t h e   d i r e c t i o n   of  a r r o w   2 2 . 1 .  

-  R e f e r r i n g   now  to  F i g u r e   5  of  t h e   d r a w i n g s ,   t h e  

p a i r   of  d r a w - o f f   r o l l e r s   36  e n g a g e   t h e   web  22  and  d raw  i t  

o f f   t h e   s e a l i n g   drum  14.   They  h a v e   a  p e r i p h e r a l   s p e e d  

l e s s   t h a n   l%  g r e a t e r   t h a n   t h e   p e r i p h e r a l   s p e e d   of   t h e   d r u m  

14.  The  s p e e d   d i f f e r e n t i a l   may  be  as  s m a l l   as  1 / 5 0 t h   o f  

one  p e r c e n t   and  is   p r e f e r a b l y   n o t   l a r g e r   t h a n   1 / 2 0 t h   o f  

one  p e r c e n t .   I f   t h e   d r a w - o f f   r o l l e r s   36  t r a v e l   a t   t o o  

f a s t   a  r a t e ,   t h e n   t h e r e   may  be  a  t e n d e n c y   f o r   t h e   web  t o  

b r e a k   a t   t h e   z o n e s   of  w e a k n e s s .   A c c o r d i n g l y ,   i t   i s  

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

r o l l e r s   36  m a t c h e d   to  t h a t   of   t h e   s e a l i n g   drum  14,   t o  

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

i n t o   t h e   r o l l   26.  The  d r a w - o f f   r o l l e r s   36  a l s o   h a v e  

c i r c u m f e r e n t i a l   g r o o v e s   3 6 . 1 1   and  3 6 . 2 1   s p a c e d   a x i a l l y  

a l o n g   t h e   l e n g t h s   of  t h e   r o l l e r s   3 6 . 1   and  3 6 . 2 .   W i t h i n  



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

f i n g e r s   3 7 . 1   and  3 7 . 2   w h i c h   h a v e   t h e i r   l e a d i n g   e n d s  

e x t e n d i n g   i n t o   t h e   g r o o v e s   3 6 . 1 1   and  3 6 . 2 1 .   T h e s e   g u i d e  

f i n g e r s   e n s u r e   t h a t   t h e   web  22  t r a v e l s   b e y o n d   t h e   r o l l e r s  

in  t h e   d i r e c t i o n   of  a r r o w   2 2 . 1 ,   w i t h o u t   r o l l i n g   up  o n t o  

t h e   r o l l e r s   3 6 . 1   and  3 6 . 2 .  

R e f e r r i n g   now  to  F i g u r e s   8  and  9  of  t h e  

d r a w i n g s ,   t h e r e   is   shown  t h e   c o u n t e r   m e c h a n i s m ,   g e n e r a l l y  
i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   50  and  i t s   i n t e r c o n n e c t i o n  

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

r e f e r e n c e   n u m e r a l   52  and  t h e   a u t o m a t i c   t h r o w - o f f   m e c h a n i s m ,  

g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   n u m e r a l   54  ( s e e   F i g u r e  

9) .   The  c o u n t e r   m e c h a n i s m   is   d r i v e n   f r o m   a  g e a r   1 4 . 2   f a s t  

and  c o - a x i a l   w i t h   t h e   s e a l i n g   drum  14.  The  g e a r   1 4 . 2  

e n g a g e s   w i t h   a  t o o t h e d   g e a r   w h e e l   1 8 . 1   c o - a x i a l   w i t h   a n d  

f a s t   w i t h   t he   s e a l i n g   r o t o r   18.  A  t o o t h e d   s p r o c k e t   56  i s  

c o - a x i a l   w i t h   t h e   s e a l i n g   r o t o r   s h a f t   57  and  d r i v e s   a  

s p r o c k e t   58  v i a   a  c h a i n   60.  The  s p r o c k e t   58  i s   m o u n t e d   o n  
t h e   i n p u t   s h a f t   of  a  s p e e d   r e d u c e r   in   t h e   f o rm  of  a  

g e a r b o x   62  whose   o u t p u t   s h a f t   64  d r i v e s   a  worm  s p e e d  

r e d u c e r   66  on  whose   o u t p u t   s h a f t   t h e r e   i s   m o u n t e d   a  cam  68  

h a v i n g   a  l o b e   w h i c h   w i l l   e n g a g e   c y c l i c a l l y   w i t h   a  l i m i t  

s w i t c h  7 0 .   The  l i m i t   s w i t c h ,   when  o p e r a t e d ,   e n e r g i z e s   a  

s o l e n o i d   v a l v e   72  w h i c h ,   when  o p e r a t e d ,   a d m i t s   a i r   u n d e r  

p r e s s u r e   to  a  c y l i n d e r   74  w h i c h   o p e r a t e s   a  l e v e r   76  t o  

r e l e a s e   a  m a n d r e l   28  w h i c h   f a l l s   i n t o   t h e   n i p   r e g i o n  

b e t w e e n   t h e   r o l l e r s   38  and  40  w h i c h   a r e   r o t a t e d   in  t h e  

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

22  to  r o l l   up  on  to  t h e   m a n d r e l   28  in   t h e   d i r e c t i o n  

i n d i c a t e d   by  t h e   a r r o w s .  

When  t h e   r o l l   i s   f u l l ,   as  i n d i c a t e d   by  r e f e r e n c e  

n u m e r a l   26,  t h e n   a  p r e d e t e r m i n e d   n u m b e r   of  b a g s   w i l l   h a v e  

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

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

made  by  t h e   s e a l i n g   drum  14  and  t h e   s e a l i n g   r o t o r   1 8 .  

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



t h e n   t h e   l o b e   on  t h e   cam  68  o p e r a t e s   t h e   l i m i t   s w i t c h   7 0 .  

C l o s u r e   of  t h i s   s w i t c h   70  a l s o   o p e r a t e s   t h e   a u t o m a t i c  

t h r o w - o f f   54  and  d o e s   so  v i a   t h e   l e a d s   80  w h i c h   e n e r g i z e   a  

s o l e n o i d   v a l v e   82  w h i c h   a d m i t s   c o m p r e s s e d   a i r   i n t o   t h e  

c y l i n d e r   84  to   p u l l   t h e   arm  86  in  t h e   d i r e c t i o n   of  a r r o w  

88,   t h e r e b y   c a u s i n g   t h e   t r a n s v e r s e l y   s p a c e d   a rms  90,  v i a  

c h a i n   91,  to   move  in   t h e   d i r e c t i o n   of  a r r o w   92  ( s e e   a l s o  

F i g u r e   l ) . T h e   b a r s   94  f a s t   w i t h   t h e   a rms  90  b e a r   a g a i n s t  

t h e   o p p o s i n g   e n d s   of   t h e   m a n d r e l   78,   and  t h r o w   o f f   t h e  

f u l l   r o l l   26  i n t o   t h e   t r a y   96.  At  t h e   same  t i m e ,   t h e  

m a n d r e l   r e l e a s e   m e c h a n i s m   52  w i l l   a l s o   h a v e   b e e n   o p e r a t e d ,  

as   d e s c r i b e d   a b o v e ,   and  a  f r e s h   u n f i l l e d   m a n d r e l   28  i s  

r e l e a s e d   by  t h e   m a n d r e l   r e l e a s e   m e c h a n i s m   52.  The  m a n d r e l  

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

r o l l e r s   38  and  40.  On  t h e   r e t u r n   s t r o k e   of   t h e   arms  9 0 ,  

t h e   l o w e r   e n d s   of  t h e   b a r s   94  p a s s   o v e r   t h e   e n d s   of  t h e  

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

r o l l e r s   38  and  4 0 .  

R e f e r r i n g   now  to  F i g u r e   10  of   t h e   d r a w i n g s ,  

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

14  and  t h e   s e a l i n g   r o t o r   18.  The  s e a l i n g   r o t o r   18  has   t w o  

h e a t   c u t t i n g   m e m b e r s   20  and  21  h a v i n g   s e a l i n g   e d g e s   2 0 . 1  

and  2 1 . 1 .   The  s e a l i n g   e d g e s   2 0 . 1   and  2 1 . 1   e n g a g e  

a l t e r n a t e l y   w i t h   t h e   s l o t s   16  of  t h e   s e a l i n g   drum  14.  I n  

F i g u r e   10,  t h e   h e a t i n g   e d g e   i s   shown  in  e n g a g e m e n t   w i t h   a  

s l o t   of  t h e   s e a l i n g   drum  14.  The  s e a l i n g   e d g e s   2 0 . 1   a n d  

2 1 . 1   a r e   h e a t e d   by  e l e c t r i c   h e a t i n g   e l e m e n t s   102  and  1 0 4 ,  

e n e r g i z e d   v i a   s l i p   r i n g s   106  and  b r u s h e s   108 .   The  s e a l i n g  

r o t o r   18  i s   m o u n t e d   on  a  s h a f t   110  r o t a t a b l y   s u p p o r t e d   i n  

b e a r i n g s   1 1 2 .  

The  s e a l i n g   drum  i s   m o u n t e d   r o t a t a b l y   on  a  

h o l l o w   s h a f t   1 4 . 3   v i a   b e a r i n g s   114  and  i s   d r i v e n   v i a   c h a i n  

42  and  s p r o c k e t   116 .   The  drum  14  i s   h o l l o w   and  is   f e d   v i a  

t h e   h o l l o w   s h a f t   1 4 . 3   w i t h   c o o l i n g   w a t e r   v i a   g l a n d s   1 1 8  

and  1 2 0 .  



F u r t h e r   d e t a i l s   of  t h e   s e a l i n g   e d g e s   2 0 . 1   a n d  

2 1 . 1   and  t h e   p e r f o r a t i o n s   made  in  t h e   web,   w i l l   b e c o m e  

a p p a r e n t   f rom  F i g u r e s   11  to  1 8 .  

R e f e r r i n g   to   F i g u r e s   11,   12  and  13  of  t h e   d r a w i n g s  

one  of  t h e   h e a t   c u t t e r   m e m b e r s ,   n a m e l y   21,   i s   shown  i n  

g r e a t e r   d e t a i l .   I t   has   a  h e a t i n g   c u t t i n g   and  s e a l i n g   e d g e  
2 1 . 1   w h i c h ,   when  h o t ,   w i l l   i n t e r s e c t   and  s e a l   t h e   web  22  

as  i t   l i e s   on  t h e   s e a l i n g   drum  14.  The  h o t   c u t t i n g   e d g e  

2 1 . 1   w i l l   p a s s   t h r o u g h   t h e   web  22,  and  e n t e r   a  s l o t   1 6 .  

The  c u t t i n g   edge   2 1 . 1   is   p r o v i d e d   w i t h   i n t e r r u p t i o n s   2 1 . 2 .  

The  l e n g t h   of  an  i n t e r r u p t i o n   2 1 . 2   in   t h e   c u t t i n g   e d g e  

2 1 . 1 ,   may  be  of  t h e   o r d e r   of  a  few  m i l l i m e t r e s ,   s a y ,   o n e  

or   two  m i l l i m e t r e s .   The  d i s t a n c e   b e t w e e n   i n t e r r u p t i o n s  

may  v a r y   f rom  a b o u t   20  mm  to  a b o u t   100  or  150  mm.  The  t o t a l  

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

l e s s   t h a n   1%  to  10%  of  t h e   t o t a l   l e n g t h   of  t h e   h e a t i n g  

c u t t i n g   edge   of  t h e   h e a t   c u t t e r   member   20  or  2 1 .  

R e f e r r i n g   now  to   F i g u r e s   14,  15  and  16  of  t h e  

d r a w i n g s ,   t h e r e   a r e   shown  d e t a i l s   of  a  d o u b l e - l a y e r   web  22  

of   s y n t h e t i c   p l a s t i c s   m a t e r i a l ,   a f t e r   a  zone   of  w e a k n e s s  

has   b e e n   p r o v i d e d   in  i t .   When  one  of  t h e   h o t   c u t t i n g  

s e a l i n g   e d g e s   2 0 . 1   and  2 1 . 1   of  t h e   h e a t   c u t t e r   m e m b e r s   2 0  

and  2 1 ' i n t e r s e c t s   t h e   web  22,  a  zone   of  w e a k n e s s   1 6 0 ,  

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

web  t h r o u g h   t h e   a p p a r a t u s   10,   i s   p r o v i d e d .   The  zone   o f  

w e a k n e s s   160  is   c o n s t i t u t e d   by  a  p l u r a l i t y   of  p e r f o r a t i o n s  

1 6 0 . 1   s e p a r a t e d   by  l a n d s   1 6 0 . 2   h o l d i n g   a d j a c e n t   p a n e l s  

2 2 . 1   and  2 2 . 2   t o g e t h e r .   T h e s e   p a n e l s   a r e   s e p a r a t e d   by  t h e  

zone   of  w e a k n e s s   160 .   The  l a n d s   1 6 0 . 2   a r e   p r o v i d e d   by  t h e  

i n t e r r u p t i o n s   2 1 . 2   in  t h e   c u t t i n g   e d g e   of  t h e   h e a t   c u t t e r  

member   21.  The  c u t t i n g   edge   2 1 . 1   of   t h e   h e a t   c u t t e r  

member   21,  a t   t h e   i n t e r r u p t i o n s   2 1 . 2 ,   a r e   p r o v i d e d   w i t h  

s h a r p   e d g e s   so  as  to   e n s u r e   t h a t   t h e   l a n d s   1 6 0 . 2   b e t w e e n  

a d j a c e n t   p e r f o r a t i o n s   1 6 0 . 1 ,   w i l l   h a v e   w a i s t s .   T h i s   w i l l  

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

t h e   zone   of  w e a k n e s s ,   when  p u l l e d   a p a r t   ( s e e   F i g u r e   1 5 ) .  



The  u p p e r   and  l o w e r   l a y e r s   2 2 . l l   and   2 2 . 1 2   of   a  

p a n e l   2 2 . 1   w i l l   b e c o m e   f u s e d   t o g e t h e r   a t   t h e   zone   162  i n  

t h e   p e r f o r a t i o n   1 6 0 . 1 .   When  in   o p e r a t i o n ,   t h e   h e a t   c u t t e r  

m e m b e r s   20  and  21  w i l l   be  m a i n t a i n e d   a t   a  s u i t a b l e  

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

web,   and  e f f e c t i v e   w e l d i n g   of  t h e   u p p e r   and  l o w e r   l a y e r s  
2 2 . 1 1   and  2 1 . 1 2 ,   and  of  c o r r e s p o n d i n g   l a y e r s   of  o t h e r  

p a n e l s .   The  h e a t   c u t t e r   s e a l i n g   m e m b e r s   20  and  21  w i l l   b e  

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

F i g u r e   1 0 .  

R e f e r r i n g   now  to   F i g u r e s   17  and  18  of   t h e  

d r a w i n g s ,   a f t e r   t h e   web  h a s   b e e n   t a k e n   up  in   r o l l   f o r m   2 6 ,  

as  i n d i c a t e d   in  F i g u r e s   1  and  2  of   t h e   d r a w i n g s ,   t h e   r o l l  

26  i s   r e m o v e d   and  is   m o u n t e d   as  shown  in   F i g u r e   11  or  1 2  

of   t h e   d r a w i n g s ,   f o r   u s e .   The  r o l l   26  may  be  m o u n t e d   t o  

be  r o t a t a b l e   a b o u t   t h e   a x i s   of  t h e   m a n d r e l   28,   t h e   v a r i o u s  

p a n e l s   2 2 . 1 ,   2 2 . 2   and  2 2 . 3   b e i n g   s e p a r a t e d   by  z o n e s   o f  

w e a k n e s s   160 .   The  z o n e s   of   w e a k n e s s   a r e   p r o v i d e d   by  a  

s e r i e s   of  p e r f o r a t i o n s   1 6 0 . 1   s p a c e d   a c r o s s   t h e   w i d t h   o f  

t h e   web  22.  The  p e r f o r a t i o n s   a r e   s e p a r a t e d   by  t h e   l a n d s  

1 6 0 . 2 .   The  web  in   r o l l   f o r m   26  i s   in   a  d o u b l e   l a y e r  

f o l d e d   o v e r   a t   t h e   l o n g i t u d i n a l   e d g e   2 6 . 1 1 ,   and  is   o p e n   a t  

t h e   l o n g i t u d i n a l   e d g e   2 6 . 2 1 .   The  e d g e   2 6 . 2 1   of  one  l a y e r  

e x t e n d s   t r a n s v e r s e l y   b e y o n d   t h e   l o n g i t u d i n a l   e d g e   2 6 . 2 2   o f  

t h e   o t h e r   l a y e r   of  t h e   r o l l   2 6 .  

F i g u r e   18  shows   an  a l t e r n a t i v e   way  of   m o u n t i n g  

t h e   r o l l   26.  In  t h i s   e m b o d i m e n t ,   t h e   r o l l   26  i s   m o u n t e d  

a b o u t   t h e   a x i s   of  a  rod   172  f a s t   w i t h   a  b a s e   174  r e s t i n g  

on  a  s u p p o r t   1 7 6 .  

The  a u t o m a t i c   t h r o w - o f f   of  t h e   r o l l s   26  w h e n  

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

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

o p e r a t o r   who  is   r e q u i r e d   to   r e m o v e   r o l l s   26  and  to  p r o v i d e  

a  s u p p l y   of  m a n d r e l s   a t   i n f r e q u e n t   i n t e r v a l s   o n l y .  



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

w i d t h ,   i t   w i l l   be  p o s s i b l e   to   h a v e   a  p l u r a l i t y   of  r o l l s   48  

p r o c e s s e d   a t   t h e   same  t i m e   f o r   t h e   p r o d u c t i o n   of  r o l l s   2 6 .  
The  r o l l s   26  w i l l   t h e n   be  p r o d u c e d   s i d e - b y - s i d e .  

R e f e r r i n g   now  to  F i g u r e s   19  to   22  of  t h e  

d r a w i n g s ,   t h e r e   a r e   shown  end  e l e v a t i o n s   of  v a r i o u s   t y p e s  
of  m a n d r e l   d r i v e   means   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e  

n u m e r a l   200.   The  m a n d r e l   d r i v e   means   of  F i g u r e   1 9 ,  

c o m p r i s e s   a  d r i v e   p u l l e y   or  s p r o c k e t   202  d r i v e n   by  a  b e l t  

or   c h a i n   204.   The  w h e e l   202 ,   d r i v e s   a  p u l l e y   c o - a x i a l  

w i t h   i t ,   w h i c h   c a r r i e s   a  b e l t   206  r u n n i n g   o v e r   a  p u l l e y  

208,   m o u n t e d   r o t a t a b l y   on  an  arm  ( n o t   shown)   m o u n t e d   t o  

p i v o t   a b o u t   t h e   r o t a t i o n a l   a x i s   of  t h e   w h e e l   202 .   T h e  

b e l t   206  p a s s e s   o v e r   a  j o c k e y   p u l l e y   210  and  in   d o i n g   s o ,  

r u n s   in  c o n t a c t   w i t h   t h e   m a n d r e l   28  on  w h i c h   t h e   web  22  

has   b e e n   r o l l e d   i n t o   a  r o l l   26.  When  t h e   b e l t   206  r u n s   i n  

t h e   d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w s ,   i t   i m p a r t s   a  

d r i v i n g   t o r q u e   to  t h e   m a n d r e l   2 8 .  

R e f e r r i n g   now  to   F i g u r e   20  of  t h e   d r a w i n g s ,  

t h e r e   is   shown  a  s i m i l a r   a r r a n g e m e n t   h a v i n g   a  d r i v e n  

p u l l e y   208  a t   t h e   end  of  an  arm  n o t   s h o w n ,   w h i c h   i s  

m o u n t e d   to   p i v o t   a b o u t   t h e   a x i s   of  t h e   w h e e l   202 .   T h e  

p u l l e y  2 0 8   i s ,   h o w e v e r ,   a d a p t e d   to  d r i v e   a n o t h e r   p u l l e y  

c o - a x i a l   t h e r e w i t h .   Such   o t h e r   p u l l e y   c a r r i e s   a  b e l t  

2 0 6 . 1   w h i c h   in   t u r n ,   when  i t   r u n s   o v e r   d e f l e c t i o n   p u l l e y s  

212  and  214,   r u n s   in  c o n t a c t   w i t h   t h e   m a n d r e l   28  to  i m p a r t  

a  t o r q u e   t h e r e t o .  

R e f e r r i n g   now  to  F i g u r e   21  of  t h e   d r a w i n g s ,   t h e  

d r i v e   r o l l e r   40,   has   f a s t   and  c o - a x i a l   w i t h   i t ,   a  p u l l e y  

216 ,   c a r r y i n g   a  b e l t   2 0 6 . 2   w h i c h   r u n s   o v e r   a  p u l l e y   218  o n  

an  arm  n o t   shown  b u t   w h i c h   i s   m o u n t e d   to   p i v o t   a b o u t   t h e  

a x i s   of  t h e   p u l l e y   2 1 6 .  



R e f e r r i n g   now  to  F i g u r e   22  of  t h e   d r a w i n g s ,   t h e  

a r r a n g e m e n t   i s   s i m i l a r   to  t h a t   shown  in   F i g u r e   1 9 ,  

e x c e p t i n g   t h a t   t h e   arm  c a r r y i n g   t h e   p u l l e y s   202  and  2 0 8 ,  
i s   a  l e a d i n g   arm  r e l a t i v e   to   t h e   d i r e c t i o n   of  t r a v e l   o f  

t h e   web  22,  i n s t e a d   of  b e i n g   a  t r a i l i n g   arm  as  shown  i n  

F i g u r e   19.  In  o t h e r   r e s p e c t s ,   t h e   m e t h o d   of  o p e r a t i o n   i s  

t h e   s a m e .  

R e f e r r i n g   now  to   F i g u r e   23  of   t h e   d r a w i n g s ,   t h e  

m a n d r e l   d r i v e   m e a n s   200  c o m p r i s e s   a  f i n a l   d r i v e   207  to   t h e  

m a n d r e l   28,  w h i c h   i s   s i m i l a r   to   t h a t   shown  in   F i g u r e   20  o f  

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

t h e   f i n a l   d r i v e   207  b e i n g   m o u n t e d   a t   t h e   end  of  a  t r a i l i n g  

a rm,   i t   i s   r a t h e r   m o u n t e d   on  a  c r o s s   h e a d   220 ,   m o u n t e d   t o  

s l i d e   v e r t i c a l l y   a l o n g   a  v e r t i c a l   g u i d e   222  so  as  to   k e e p  

t h e   b e l t   2 0 6 . 3   in   c o n t a c t   w i t h   t h e   m a n d r e l ,  a s   i t   r i s e s  

when  t h e   r o l l   26  i n c r e a s e s   i n   d i a m e t e r ,   as  t h e   f i l m   r o l l s  

up  on  t h e   r o l l   26.  Power   to   t h e   f i n a l   d r i v e   207 ,   i s  

p r o v i d e d   by  a  b e l t   224  w h i c h   d r i v e s   a  r i g h t   a n g l e   d r i v e  

228  d r i v i n g   a  s h a f t   230 ,   h a v i n g   s p l i n e s   232 .   D r i v e   f r o m  

t h e   s p l i n e s   232 ,   i s   t r a n s m i t t e d   v i a   a  r i g h t   a n g l e   d r i v e  

g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e   234  to   t h e   p u l l e y   2 3 6  

w h i c h   c a r r i e s   t h e   b e l t   2 0 6 . 3   r u n n i n g   in   c o n t a c t   w i t h   t h e  

m a n d r e l   2 8 .  

The  b e l t s   206,   2 0 6 . 2   and  2 0 6 . 3 ,   in   r u n n i n g   i n  

c o n t a c t   w i t h   t h e   m a n d r e l   28,  i m p a r t   t o r q u e   to   i t   to   a s s i s t  

in   t h e   r o l l i n g   up  of  t h e   f i l m   in   t h e   f o r m   of   a  r o l l   2 6 .  

R e f e r r i n g   now  to  F i g u r e   24  of  t h e   d r a w i n g s ,  

t h e r e   i s   shown  d i a g r a m m a t i c a l l y   in   s i d e   e l e v a t i o n   an  i n  

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

240 .   I t   c o m p r i s e s   g e n e r a l l y   an  e x t r u d e r   242  e x t r u d i n g  

s y n t h e t i c   p l a s t i c   f i l m   in   t u b u l a r   f o r m   244  d r a w n   o f f   b y  

r o l l e r s   246 .   I f   d e s i r e d ,   t h e   f i l m   web  22  may  p a s s   t h r o u g h  

s l i t t i n g   and   d e b l o c k i n g   e q u i p m e n t   248  t h e n   t h r o u g h  

p r i n t i n g   e q u i p m e n t   250  b e f o r e   i t   f i n a l l y   e n t e r s   t h e   s i d e  

s e a l   bag  m a k i n g   m a c h i n e   10  as  a l r e a d y   d e s c r i b e d .   I t   w i l l  



be  n o t e d   f rom  F i g u r e   24  of   t h e   d r a w i n g s ,   t h a t   t h e   web  22  

w r a p s   a r o u n d   t h e   s e a l i n g   drum  14,  to   an  e x t e n t   of  a b o u t  

2 7 0 ° .   T h i s   e n s u r e s   t h a t   t h e r e   i s   good   c o n t a c t   b e t w e e n   t h e  

drum  and  t h e   web  22,  and  t h a t   t h e   web  s p a n s   t h e   s l o t s   16  o f  .  

t h e   drum  t i g h t l y ,   t h e r e b y   r e s u l t i n g   in   good   and  e f f e c t i v e  

w e l d i n g   of  t h e   web  t a k i n g   p l a c e   a l o n g   t h e   e d g e s   of  t h e  

p e r f o r a t i o n s   f o r m i n g   t h e   z o n e s   of  w e a k n e s s .   The  drum  14  a n d  

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

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

In  t h e   i n s t a l l a t i o n   of  F i g u r e   24,  t h e   r o l l e r   38  

c o - a c t s   w i t h   t h e   r o l l e r   36  and  f u n c t i o n s   as  d r a w - o f f   r o l l e r s  

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

t h a n   t h e   l i n e a r   s p e e d   of  t h e   web  22.  In  t h i s   i n s t a l l a t i o n ,  

t h e   r o l l e r   40  may  be  d r i v e n   i n d e p e n d e n t l y   of  r o l l e r   38  t o  

h a v e   a  p e r i p h e r a l   s p e e d   of  up  to   t w o - f i f t h s   f a s t e r   t h a n   t h e  

l i n e a r   s p e e d   of  t h e   web  2 2 .  

The  c i r c u m f e r e n t i a l   l a p   of  t h e   web  22  a r o u n d   t h e  

s e a l i n g   drum  u p s t r e a m   of  t h e   s e a l i n g   r o t o r   i s   a b o u t   9 0 ° .  

T h i s   i s   to  k e e p   t h e   r o l l e r   17  away  f rom  t h e   s e a l i n g   r o t o r   s o  

as  to  p r e v e n t   o v e r h e a t i n g   of  t h e   r o l l e r   17.  D o w n s t r e a m   o f  

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

t h e   s e a l i n g   drum  is   p r e f e r a b l y   in  e x c e s s   of  900 ,   up  t o  

a b o u t   1 8 0 ° .   T h i s   i s   to  e n s u r e   t h a t   t h e   s e a l s   w i l l   h a v e  

s u f f i c i e n t   t i m e   to  c o o l   and  f o r   t h e   w e l d s   to   s e t ,   b e f o r e   t h e  

web  l e a v e s   t h e   s e a l i n g   drum  1 4 .  

The  A p p l i c a n t   has   f o u n d   t h a t   s i d e - s e a l e d   p l a s t i c  
b a g s   can  h a v e   a d e q u a t e   s t r e n g t h   f o r   m o s t   p u r p o s e s ,   f o r  

e x a m p l e ,   f o r   t h e   p a c k i n g   of  m e r c h a n d i s e   in  s h o p s .   T h e  

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

n o t   h a v e   to  be  a i r t i g h t .   I n d e e d ,   f o r   some  p u r p o s e s   i t   i s  

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



A c c o r d i n g l y ,   b a g s   made  in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   can   be  u t i l i z e d   in   r o l l   f o r m ,   a d j a c e n t   b a g s  

b e i n g   h e l d   t o g e t h e r   by  t h e   h o l d i n g   l a n d s   1 6 0 . 2 .   Bags  c a n  

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

b a g s   t a k i n g   p l a c e   a l o n g   t h e   z o n e s   of   w e a k n e s s   1 6 0 .  

The  f i l m   u s e d   i s   c o n v e n i e n t l y   low  d e n s i t y  

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

one  l i p   2 6 . 2 2   l o n g e r   t h a n   t h e   o t h e r   l i p   2 6 . 2 1 .  

F i l m   h a v i n g   a  t h i c k n e s s   of  b e t w e e n   4  m i c r o n s  

and   100  m i c r o n s   c an   be  p r o c e s s e d   in   a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n .   B e s i d e s ,   low  d e n s i t y   p o l y e t h y l e n e   f i l m ,   f i l m  

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

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

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

f i l m ,   i e   w i t h o u t   p l a s t i c i s e r ,   can   a l l   be  p r o c e s s e d   in   t h e  

m a n n e r   as  d e s c r i b e d .  

The  u s e   of  a  r o t a t i n g   s e a l i n g   r o t o r   and  a  c o o l e d  

s e a l i n g   drum  m a k e s   p o s s i b l e   t h e   e c o n o m i c   h i g h - s p e e d  

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

f i l m .   P r o d u c t i o n   of  b a g s   f r o m   t h i n   f i l m   in  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n ,   can   t a k e   p l a c e   a t   a  r a t e   of   a b o u t   500  b a g s  

p e r   m i n u t e .  

The  l i n e a r   s p e e d   of   f i l m   f r o m   an  e x t r u d e r   i s   m u c h  

g r e a t e r   when  e x t r u d i n g   t h i n   f i l m   t h a n   when  e x t r u d i n g   t h i c k  

f i l m .   A c c o r d i n g l y ,   t h e   b a g - m a k i n g   m a c h i n e   a c c o r d i n g   t o  

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

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

in   l i n e   w i t h   and  d o w n s t r e a m   f r o m   an  e x t r u d e r .  



When  t h e   d r i v i n g   m o t o r   of  a  m a c h i n e   10  i s  

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

m a c h i n e   10  can  be  u s e f u l l y   u s e d   in   l i n e   w i t h   an  e x t r u d e r  

e x t r u d i n g   t h i n   f i l m .   The  r a t e   a t   w h i c h   t h e   web  22  p a s s e s  

t h r o u g h   t h e   m a c h i n e   10  may  t h e n   be  a c c u r a t e l y   a d j u s t e d   t o  

m a t c h   t h e   e x t r u s i o n   r a t e   of  t h e   e x t r u d e r   when  i t   i s  

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

r a t e .   Such  an  i n s t a l l a t i o n   i s   p a r t i c u l a r l y   w e l l  a d a p t e d  

to  p r o c e s s   f i l m   h a v i n g   a  t h i c k n e s s   in   t h e   r a n g e   4  to   30 

m i c r o n s .  



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

web  (22)  of  s y n t h e t i c   p l a s t i c s   f i l m ,   c h a r a c t e r i z e d   in   t h a t  

i t   i n c l u d e s  

r u n n i n g   t h e   web  (22)  in   c o n t a c t   w i t h   t h e   s u r f a c e   of  a  

r o t a t i n g   s e a l i n g   drum  (14)  h a v i n g   a  p l u r a l i t y   of   a x i a l l y  

e x t e n d i n g   c i r c u m f e r e n t i a l l y   s p a c e d   s l o t s   ( 1 6 ) ;  

r u n n i n g   a  s e a l i n g   r o t o r   (18)  in   s y n c h r o n i s m   w i t h   t h e  

s e a l i n g   drum  ( 1 4 ) ,   t h e   s e a l i n g   r o t o r   (18)  h a v i n g   a  h e a t  

c u t t e r   member   ( 2 0 , 2 1 )   w i t h   a t   l e a s t   one   h o t   s e a l i n g   e d g e  

( 2 0 . 1 , 2 1 . 1 )   h a v i n g   i n t e r r u p t i o n s   ( 1 6 0 . 2 )   s p a c e d   a l o n g   i t s  

l e n g t h ,   t h e   s e a l i n g   e d g e   ( 2 0 . 1 , 2 1 . 1 )   c y c l i c a l l y   e n t e r i n g   a  

s l o t   (16)  of   t h e   s e a l i n g   drum  (14)  and  i n t e r s e c t i n g   t h e  

l a y e r s   of   t h e   f i l m   (22)  and  p e r f o r a t i n g   t h e m   a t   s p a c e d  

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

t h e   w i d t h   of   t h e   web  (22)  and  s e a l i n g   t h e   two  l a y e r s   of  f i l m  

t o g e t h e r   a t   s u c h   p e r f o r a t i o n s   ( 1 6 0 . 1 ) ,   w h i c h   t h e r e b y   p r o v i d e  

l o n g i t u d i n a l l y   s p a c e d   t r a n s v e r s e   z o n e s   of   w e a k n e s s   ( 1 6 0 )  

e x t e n d i n g   a c r o s s   t h e   w i d t h   of   t h e   web  ( 2 2 ) ,   s i d e - s e a l e d   b a g s  

2 2 . 1 ,   2 2 . 2 ,   2 2 . 3 )   b e i n g   d e f i n e d   b e t w e e n   a d j a c e n t   z o n e s   o f  

w e a k n e s s   (160)   and  p e r m i t t i n g   i n d i v i d u a l   b a g s   to   be  t o r n   o f f  

f rom  t h e   web  (22)  a t   s u c h   z o n e s   of   w e a k n e s s   ( 1 6 0 ) ;   a n d  

d o w n s t r e a m   of  t h e   s e a l i n g   drum  ( 1 4 ) ,   r o l l i n g   t h e   web  ( 2 2 )  

o n t o   a  m a n d r e l   (28)  to   f o r m   a  f i l m   r o l l   ( 2 6 ) .  

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

l a y e r  w e b   (22)  of   s y n t h e t i c   p l a s t i c s   f i l m ,   c h a r a c t e r i z e d  

in   t h a t   t h e   a p p a r a t u s   c o m p r i s e s  

a  r o t a t a b l y   m o u n t e d   s e a l i n g   d rum  (14)  h a v i n g   a  

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

s l o t s   (16)  in   i t s   p e r i p h e r y ;  

a  s e a l i n g   r o t o r   (13)  m o u n t e d   to   r o t a t e   a b o u t   an  a x i s  

p a r a l l e l   to   t h e   s e a l i n g   drum  r o t a r y   a x i s   and  h a v i n g   a  h e a t  

c u t t i n g   member   ( 2 0 , 2 1 )   w i t h   a t   l e a s t   one   h e a t a b l e   s e a l i n g  

e d g e   ( 2 0 . 1 ,   2 1 . 1 )   h a v i n g   i n t e r r u p t i o n s   ( 1 6 0 . 2 )   s p a c e d   a l o n g  
i t s   l e n g t h   and  a d a p t e d ,   i n   u s e ,   to   e n t e r   c y c l i c a l l y   i n t o   a  



s l o t   (16)  of   t h e   s e a l i n g   drum  (14)  as  t h e y   r o t a t e   i n  

s y n c h r o n i s m ,   and  a d a p t e d   to   i n t e r s e c t   a  web  (22)  o f  

s y n t h e t i c   p l a s t i c s   f i l m   s p a n n i n g   t h e   s l o t   ( 1 6 ) ;  

t a k e - o f f   means   (24,   26,  38,  40)  d o w n s t r e a m   of   t h e  

s e a l i n g   drum  ( 1 4 ) ,   a d a p t e d   to   r o l l   up  t h e   web  (22)  i n t o  

a  r o l l   ( 2 6 ) ;   a n d  

d r i v e   means   ( 1 8 . 1 ,   1 4 . 2 )   a d a p t e d   to   d r i v e   t h e   s e a l i n g  

r o t o r   (18)  and  s e a l i n g   drum  (14)  in   s y n c h r o n i s m .  

3.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   2,  c h a r a c t e r i z e d  

in  t h a t   t h e   s e a l i n g   drum  (14)  has   a  h o l l o w   s h a f t   ( 1 4 . 3 )  

h a v i n g   s u i t a b l e   g l a n d s   ( 113 ,   120)  f o r   p a s s i n g   a  l i q u i d  

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

4.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   2  or  C l a i m   3 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   t a k e - o f f   means   (24 ,   28,  4 0 )  

i n c l u d e s  

a  m a n d r e l   (28)  o n t o   w h i c h ,   in   u s e ,   t h e   f i l m   i s   r o l l e d ;  

a n d  

c l o s e l y   s p a c e d   d r i v e   r o l l e r s   ( 3 8 , 4 0 )   a d a p t e d   to   s u p p o r t  

t h e   m a n d r e l   (28)  and  f i l m   r o l l   ( 2 6 ) .  

5.  ,  A p p a r a t u s   as  c l a i m e d   in   C l a i m   4,  c h a r a c t e r i z e d  

in   t h a t   t h e   d r i v e   r o l l e r s   (38,   40)  h a v e   d r i v e   means   ( 4 2 )  

a d a p t e d   to   d r i v e   t hem  to  h a v e   a  p e r i p h e r a l   s p e e d   f a s t e r  

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

6.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   4  or   C l a i m   5 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   t a k e - o f f   means   (24)  i n c l u d e s  

m a n d r e l   d r i v e   means   (200)   a d a p t e d   to   d r i v e   t h e   m a n d r e l   ( 2 8 )  

a t   a  s p e e d   to   a s s i s t   in   k e e p i n g   t h e   f i l m   t a u t .  

7.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   6,  c h a r a c t e r i z e d  

in   t h a t   t h e   m a n d r e l   d r i v e   means   (200)   i n c l u d e s   a t   l e a s t   o n e  
b e l t   ( 2 0 6 ,   2 0 6 . 1 ,   2 0 6 . 2 ,   2 0 6 . 3 )   u r g e d   i n t o   c o n t a c t   w i t h   t h e  

o u t e r   s u r f a c e   of   t h e   m a n d r e l   ( 2 8 ) .  



8.  A p p a r a t u s   as  c l a i m e d   in   any  one  of   C l a i m s   4  t o  

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

an  a u t o m a t i c   m a n d r e l   t h r o w - o f f   m e c h a n i s m   ( 5 4 ) ,   w h i c h   in   u s e  

i s   a d a p t e d   to   t h r o w   o f f   t h e   m a n d r e l   (28)  when  a  p r e d e t e r -  

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

m a n d r e l   ( 2 3 ) .  

9.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   8,  c h a r a c t e r i a e d  

in   t h a t   i t   i n c l u d e s   a  c o u n t e r   m e c h a n i s m   (50)  m e c h a n i c a l l y  

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

s e a l i n g   r o t o r   ( 1 3 ) ,   and  to   d r i v e   a  cam  (68)  a d a p t e d   t o  

a c t i v a t e   t h e   m a n d r e l   t h r o w - o f f   m e c h a n i s m   ( 5 4 ) .  

10.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   9,  c h a r a c t e r i z e d  

in   t h a t   t h e   m a n d r e l   t h r o w - o f f   m e c h a n i s m   (54)  i n c l u d e s   a  

v a l v e   o p e r a b l e   by  t h e   cam  (68)  to   a d m i t   a  w o r k i n g   f l u i d  

u n d e r   p r e s s u r e   i n t o   a  c y l i n d e r   (84)  w i t h i n   w h i c h   a  p i s t o n  

c o n n e c t e d   to  a  l e v e r   (90)  i s   d i s p l a c e a b l e ,   t h e   l e v e r   ( 9 0 )  

upon   d i s p l a c e m e n t   of   t h e   p i s t o n   in   u se   b e i n g   a d a p t e d   t o  

t h r o w   o f f   t h e   m a n d r e l   (28)  to   b r e a k   t h e   web  (22)  d o w n s t r e a m  

f r o m   t h e   s e a l i n g   r o l l e r   ( 1 4 ) .  

11.   -  A p p a r a t u s   as  c l a i m e d   in   C l a i m   10,   c h a r a c t e r i z e d  

in   t h a t   t h e   cam  (68)  i s   a l s o   a d a p t e d   to   r e l e a s e   an  e m p t y  
m a n d r e l   (23)  to   t a k e   t h e   p l a c e   of  t h e   f u l l   m a n d r e l   ( 2 8 )  

t h r o w n   o f f .  

12.  An  i n l i n e   b a g - m a k i n g   i n s t a l l a t i o n ,   c h a r a c t e r i z e d  

in   t h a t   i t   i n c l u d e s  

an  e x t r u d e r   f o r   e x t r u d i n g   t h i n   s y n t h e t i c   p l a s t i c s  
f i l m   i n   t u b u l a r   f o r m ,   t h e   f i l m   h a v i n g   a  t h i c k n e s s   of  4  t o  

100  m i c r o n s ;   a n d  

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

c l a i m e d   in   a n y  o n e   of   C l a i m s   2  to   11  i n c l u s i v e .  



13.  An  i n s t a l l a t i o n   as  c l a i m e d   in   C l a i m   13  a d d  

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

of  t h e   d r i v e   means   of  t h e   a p p a r a t u s .  
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