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©  A  thermoplastic  bag,  method  and  system  for  its  manufacture. 

  A  bag  structure  of  a thermoplastic film material  including 
a  method  and  system  for its  manufacture,  said  bag  structure 
comprising  front  and  rear  bag  wafts connected  by  side  walls 
and  having  an  open  mouth  top  portion,  said  open  mouth 
portion  being  characterized  by  having  handles  located  at  op- 
posite  end  regions  thereof,  said  handles  being  of  two  films 
as  a  result  of  being  integral  extensions  of  said  front,  rear  and 
gusseted  side  walls;  said  bag  having  a  bottom  wall  planarly 
extensible  so  as  to  form  a  rectangle  with  at  least  no  sub- 
stantial  excess  film  outside  of  the  bulk  volumetric  capacity 
of  said  bottom  region  of  said  bag.  The  bag  structure  can  also 
be  made  without  handles. 



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

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

of  such   bag  s t r u c t u r e s .   The  t y p e   of  bag  c o n t e m p l a t e d   h e r e i n  

is   p a r t i c u l a r l y   a d a p t e d   f o r   use   as  a  g r o c e r y   sack   c a p a b l e   o f  

c a r r y i n g   l o a d s   of  up  to   a b o u t   1 3 . 6 0 - 1 5 . 8 5   k i l o g r a m s .   T h e  

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

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

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

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

For  y e a r s   in  t h e   U n i t e d   S t a t e s   t h e   means  f o r  

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

has   b e e n   t h e   p a p e r   s a c k .   T h i s   s a c k ,   as  i s   w e l l   known ,   i s  

made  of  k r a f t   p a p e r ,   w h i c h   h a s   a  h i g h   beam  s t r e n g t h   a s  

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

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

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

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

a b l e   to  s t a n d   u p r i g h t .   In  a d d i t i o n ,   k r a f t   p a p e r   b a g s   a r e  

made  so  as  to   h a v e   o p p o s i n g   g u s s e t e d   s i d e s   and  a  f o l d a b l e -  

e x t e n s i b l e   r e c t a n g u l a r   b o t t o m .   T h i s   t y p e   of  s t r u c t u r e ,   w h e n  



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

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

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

of   t h e   b a g .  

.  T h e s e   two  a t t r i b u t e s   a r e   a b o u t   the   o n l y   p o s i t i v e  

a s p e c t s   of  k r a f t   p a p e r   g r o c e r y   s a c k s .   When  f o l d e d   a n d  

c o l l a p s e d   t h e y   a r e   b u l k y   and  o c c u p y   c o n s i d e r a b l y   more   s p a c e  

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

a d v a n t a g e   p a p e r   g r o c e r y   s a c k s   e n j o y e d   in  the   p a s t   a p p e a r s   t o  

be  d i s a p p e a r i n g .   P a p e r   g r o c e r y   bags   a re   n o t o r i o u s   f o r   t h e i r  

l a c k   of  wet  s t r e n g t h   in  an  e n v i r o n m e n t   which   c o n s t a n t l y  

e x p o s e s   them  t o   t h e   d e l e t e r i o u s   a f f e c t s   of  a q u e o u s   l i q u i d s .  

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

s u p e r m a r k e t   f l o o r ,   t h e   p a r k i n g   l o t   b l a c k t o p ,   t he   p u r c h a s e r ' s  

a u t o m o b i l e ,   or  d u r i n g   t r a n s f e r   f rom  t he   a u t o m o b i l e   to   t h e  

p u r c h a s e r ' s   home.   The  t i m e   n e e d e d   f o r   s u p e r m a r k e t   e m p l o y e e s  

to  f i l l   k r a f t   p a p e r   s a c k s ,   as  o p p o s e d   to  t h e r m o p l a s t i c   f i l m  

g r o c e r y   s a c k s ,   i s   on  a v e r a g e ,   l o n g e r .   Such  bags   p r o d u c e  

p a p e r - c u t s ,   w h i c h   h a v e   become  an  o c c u p a t i o n a l   h a z a r d   w i t h  

k r a f t   p a p e r   b a g s .   K r a f t   p a p e r   bags   h a v e   l i m i t e d   r e u s e  

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

In  t h e   l a t e   1 9 7 0 ' s   and  e a r l y   1 9 8 0 ' s ,   t h i n   f i l m  

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

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

k r a f t   p a p e r   g r o c e r y   s a c k .  



U.S.  P a t e n t   No.  4 , 1 6 5 , 8 3 2   d e s c r i b e s   to  some  d e g r e e  

t h e   e v o l u t i o n   of  h a n d l e d   b a g s   from  t h e   t ime   when  h a n d l e d  

e l e m e n t s   were   s e p a r a t e l y   a t t a c h e d   to  the   open  mouth   p o r t i o n  

of  t h e   bag .   T h i s   p a t e n t   a l s o   d i s c u s s e s   the   i m p r o v e m e n t   o f  

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

h a n d l e s   as  a  p a r t   t h e r e o f .   T h i s   u n g u s s e t e d   t y p e   of  bag  i s  

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

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

o p p o s i t e   e n d s .   A  U - s h a p e d   c u t o u t   a t   one  end  f a s h i o n s   a n  

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

l o o p s   w h i c h   c o n s t i t u t e   t h e   h a n d l e s   of  the   bag .   A  f u r t h e r  

e v o l u t i o n   in  t h i s   bag   s t r u c t u r e   came  a b o u t   when  t h e   bag  w a s  

made  to   h a v e   g u s s e t e d   s i d e s .   T h i s   p e r m i t t e d   t he   h a n d l e s   t o  

be  f a s h i o n e d   of  two  l a y e r s   of  f i l m   which   gave   t h e   h a n d l e s  

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

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

t h e   c a s e   of  a  g u s s e t e d   s t r u c t u r e ,   t he   f o l d s   of  t h e   g u s s e t  

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

of  t h e   bag .   T h i s   l a t t e r   s e a l   can  be  c o n s i d e r e d   t h e   " t r a p p e d  

g u s s e t *   s e a l .  

S i n c e   t h e   l a t e   1 9 7 0 ' s   to  t he   p r e s e n t   t i m e ,   t h e  

c o m m e r c i a l   p l a s t i c   g r o c e r y   s a c k   has  had  a  b o t t o m   r e g i o n  

w h i c h   has   n o t   c h a n g e d .   F i g u r e s   1-4  of  t he   p r e s e n t  

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

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

g r o c e r y   sack   m a n u f a c t u r e r   i n   t h e   U n i t e d   S t a t e s .   T h i s  

g r o c e r y   s a c k   i s   made  by  c o l l a p s i n g   a  t h e r m o p l a s t i c - t u b e ,   a n d  



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

g u s s e t s .   The  g u s s e t s   a r e   r e p r e s e n t e d   in  F i g u r e   2  by  i n -  

f o l d e d   r e g i o n s   16  and   18  on  one   s i d e   and   20  a n d   22  on  t h e  

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

c o l l a p s e d ,   i t   i s   s e a l e d   and  s e v e r e d   a l o n g   l i n e s   26  and  2 8 .  

S e a l   l i n e   28  i s   t h e   h a n d l e d   and   o p e n   m o u t h   end   p o r t i o n   o f  

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

bag   m o u t h   o p e n i n g   and  h a n d l e s   of  t h e   bag .   S e a l   l i n e   26  

c o n s t i t u t e s   t h e   c l o s e d   end   of   t h e   b a g .   As  w i l l   b e  

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

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

r e g i o n   o f   t h e   b a g ,   i . e . ,   1 2 ,   1 6 ,   18  and   14  on  t h e   one   s i d e  

and   12 ,   20 ,   22  and  14  on  t he   o t h e r   s i d e ,   and  in  t h e   c e n t e r  

r e g i o n   o n l y   two  f i l m s ,   12  and  14 ,   a r e   h e a t   s e a l e d   t o g e t h e r .  

T h i s   bag  b o t t o m   s t r u c t u r e ,   a d o p t e d   a l m o s t  

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

a t   l e a s t   two  s h o r t c o m i n g s .   The  f i r s t   i s   t h a t   w h e n e v e r   t h e r e  

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

t h i c k e r   r e g i o n   t r a n s i t i o n s   down  to   a  t h i n n e r   r e g i o n ,   as  i n  

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

p o i n t   down  to   t h e   two  l a y e r s   of  t h e   f r o n t   and   r e a r   p a n e l s   o f  

t h e   s a c k ,   a  weak  s p o t   i s   c r e a t e d   a t   t h e   f o l d   p o i n t .   T h i s  

b e c o m e s   a  t e a r   i n i t i a t i o n   p o i n t   as   t h e   bag  i s   l o a d e d   w i t h  

g o o d s   and  as  t h e   bag  t r i e s   to   e x p a n d   to   a c c o m m o d a t e   t h e  

g o o d s .   The  b o t t o m   of  t he   g u s s e t   b e i n g   t r a p p e d   and  s e a l e d  

w i t h i n   t h e   f r o n t   and   r e a r   p a n e l s   of   t h e   bag   in   t h e   r e g i o n s  



32  of  F i g u r e   1  a t   b o t h   b o t t o m   o u t b o a r d   r e g i o n s   of  t h e   b a g ,  

c a n n o t   e x p a n d   to  a c c o m m o d a t e   g o o d s   in  t h e   b o t t o m   of  t he   b a g  

as   w e l l   as   i t   c a n   in  t h e   u p p e r   m i d w a y   r e g i o n   of  t h e   b a g  

w h e r e   t he   s i d e   g u s s e t s   e x p a n d   to  t h e   maximum.  F i g u r e   3 

s h o w s   a  s i d e   v i e w   of  t h e   bag   of  F i g u r e   1  in  an  e x p a n d e d  

c o n d i t i o n .   I t   w i l l   be  n o t e d   t h a t   t h e   l o w e r   r e g i o n   30  of  t h e  

bag  has   l e s s   e f f e c t i v e   v o l u m e   t h a n   t h e   c e n t r a l   r e g i o n   34  o f  

t h e   bag .   As  i n d i c a t e d ,   b e c a u s e   t h e   b o t t o m   of  t h e   g u s s e t   o n  

b o t h   s i d e s   of  t h e   bag  i s   t r a p p e d   a n d   s e a l e d   b e t w e e n   t h e  

f r o n t   and  r e a r   l a y e r s   of  t he   bag  w a l l s ,   t h e y   c a n n o t   e x p a n d  

to   a c c o m m o d a t e   i n c r e a s i n g   bag  e x p a n s i o n   c a u s e d   by  g o o d s  

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

b r o u g h t   to   b e a r   a t   p o i n t s   36  on  b o t h   s i d e s   of  t h e   b a g ,   w i t h  

t h e   r e s u l t   t h a t   t e a r s   in  t h e   b o t t o m   s e a l   a r e   i n i t i a t e d   a t  

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

l o a d   on  t h e   b o t t o m   s e a l   b e t w e e n   36  and  t he   bag  c o r n e r .   As  

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

p e r m i t   p r o d u c t s   to   f a l l   f rom  t he   b a g .   S i n c e   t h i s   t y p e   o f  

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

i s   no  b o t t o m   s u p p o r t   s a f e g u a r d   to   p r o t e c t   i t e m s   f rom  f a l l i n g  

t h r o u g h   t h e   b o t t o m   of  such   a  b a g .  

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

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

bag  c a n n o t   e x p a n d   to  t h e i r   f u l l   w i d t h   a n d ,   t h u s ,   f u l l  

v o l u m e t r i c   e f f i c i e n c y   is   s a c r i f i c e d .   When  e x a m i n e d  

c a r e f u l l y ,   f o r   e x a m p l e   in  a  bag  as  d e s c r i b e d   m e a s u r i n g   1 2  

i n c h e s   by  8  i n c h e s   (4  i n c h   g u s s e t s )   by  24  i n c h e s ,   i n c l u d i n g  



h a n d l e   l e n g t h ,   a  s i g n i f i c a n t   p e r c e n t a g e - o f   t he   bag  f i l m  

( e x c l u d i n g   t h e   h a n d l e s )   d o e s   n o t   c o n t r i b u t e   to  bag  v o l u m e .  

O v e r   8%  of  t h e   bag   f i l m   i s   w a s t e d   in   t h e   b o t t o m   of   t h e   b a g  

b e c a u s e   of  t h e   t r a p p e d   g u s s e t s .  

U . S .  P a t e n t   No.  3 1 , 1 1 9 , 5 4 8   d e s c r i b e s   a  

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

w h i c h   a v o i d s   t h e   t r a p p e d   g u s s e t   s t r u c t u r e .   T h i s   s a c k ,  

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

c o n t a i n e r .   T h u s ,   t h i s   s t r u c t u r e   n e v e r   was  i n t e n d e d   t o  

s u p p o r t   p r o d u c t   l o a d   by  means   of   i t s   own  i n t e g r i t y .   An 

o u t e r   c o n t a i n e r   p r o v i d e d   s h a p e   and  s u p p o r t   f o r   t h e  

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

U.S.  P a t e n t   No.  3 , 5 8 0 , 4 8 6   d e s c r i b e s   a  

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

w i t h o u t   a  seam  or  s e a l ,   and  u n g u s s e t e d   s i d e s   w h i c h   c o n t a i n  

t h r e e   s e a l s   when  t h e   bag  i s   e x p a n d e d .   T h i s   bag  c o n t a i n s   a  

c e n t e r   h a n d l e   w h i c h   i s   o n l y   one  f i l m   l a y e r   t h i c k   b e c a u s e   o f  

t h e   u n g u s s e t e d   s i d e   s t r u c t u r e .  

In  one  e m b o d i m e n t ,   t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

g u s s e t e d   s i d e   w a l l s   and  h a v i n g   an  open   mouth  t o p   p o r t i o n ,  

s a i d   open   mou th   p o r t i o n   b e i n g   c h a r a c t e r i z e d   by  h a v i n g  

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

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



i n t e g r a l   e x t e n s i o n s   of  s a i d   f r o n t ,   r e a r   and  g u s s e t e d   s i d e  

w a l l s .   The  bag  has   a  b o t t o m   w a l l   p l a n a r l y   e x t e n s i b l e   so  a s  

to  fo rm  a  r e c t a n g l e   w i t h   a t   l e a s t   no  s u b s t a n t i a l   e x c e s s   f i l m  

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

of  s a i d   b a g .  

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

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

and  r e a r   bag  w a l l s   c o n n e c t e d   by  g u s s e t e d   s i d e   w a l l s   a n d  

h a v i n g   an  open   mou th   top   p o r t i o n ,   s a i d   open  m o u t h   p o r t i o n  

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

end  r e g i o n s   t h e r e o f ,   s a i d   h a n d l e s   each  b e i n g   of  two  f i l m s   a s  

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

and  g u s s e t e d   s i d e   w a l l s ;   s a i d   bag  h a v i n g   a  b o t t o m   w a l l  

p l a n a r l y   e x t e n s i b l e   so  as  to  form  a  r e c t a n g l e ,   s a i d   b o t t o m  

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

g u s s e t e d . s i d e   w a l l s   and  t he   c l o s u r e   t h e r e o f   b e i n g   4  t w o -  

f i l m ,   g u s s e t - t o - w a l l ,   h e a t   s e a l s   when  s a i d   b o t t o m   i s   a  

s q u a r e   and  4  t w o - f i l m ,   g u s s e t - t o - w a l l ,   h e a t   s e a l s   and   1  t w o -  

f i l m ,   f r o n t   w a l l - t o - b a c k   w a l l   h e a t   s e a l s   when  s a i d   b o t t o m   i s  

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

f o r m i n g   t h e   same  t y p e   of  bag  w i t h o u t   h a n d l e s .  

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

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

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

s a c k   c o m p r i s i n g :   _  



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

(b)  c o l l a p s i n g   s a i d   t ube   w h i l e   s i m u l t a n e o u s l y  

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

(c)  f o r m i n g   two  p a i r s   of  d i a g o n a l   s e a l e d   s e a m s  

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

g u s s e t s   a l o n g  l i n e s   d i a g o n a l   to   t he   l e n g t h   of  t h e   t u b e ,   t h e  

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

a n o t h e r   and  t h e   s e a m s   of  e a c h   p a i r   b e i n g   in  r e g i s t r a t i o n  

w i t h   one  a n o t h e r ;  

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

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

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

s e a m s ;  

(e)  c o l l e c t i n g   a  p l u r a l i t y   of  t he   r e s u l t i n g  

s t r u c t u r e s   in   a  s t a c k ;  

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

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

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

b o t t o m   of  t h e   s a c k ;   a n d  

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

o p e n i n g   a t   t h e   o p p o s i t e   end  of  s a i d   s ack   b o t t o m .   For   a  p a c k  

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

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

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

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

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

s a c k   c o m p r i s i n g :  



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

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

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

(c)  f o r m i n g   two  p a i r s   of  d i a g o n a l   s e a l e d   s e a m s  

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

g u s s e t s   a l o n g   l i n e s   d i a g o n a l   to   t h e   l e n g t h   of  t he   t u b e ,   t h e  

s e a l e d   p a i r s   of  o p p o s i t e   s i d e s   b e i n g   a t   an  a n g l e   to   o n e  

a n o t h e r   and  t h e   seams  of  e a c h   p a i r   b e i n g   in  r e g i s t r a t i o n  

w i t h   one  a n o t h e r ;  

(d)  f o r m i n g   a  t r a n s v e r s e   s e a l e d   seam  a c r o s s   s a i d  

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

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

p r e - w e a k e n e d   t r a n s v e r s e   l i n e   c l o s e l y   a d j a c e n t   and  p a r a l l e l  

to  s a i d   t r a n s v e r s e   s e a l e d   s e a m ;  

(e)  r e m o v i n g   the   f o u r   d o u b l e   f i l m   t r i a n g u l a r  

r e g i o n s   b o u n d e d   by  s a i d   d i a g o n a l   s e a m s ,   s a i d   t r a n s v e r s e  

s e a m s   and  t h e   s i d e   e d g e s   of  s a i d   t u b e ;   a n d  

(f)  c o l l e c t i n g   t h e   r e s u l t i n g   s t r u c t u r e s   w h i l e  

s t i l l   i n t e r c o n n e c t e d   a t   s a i d   p r e - w e a k e n e d   t r a n s v e r s e   l i n e s .  

A n o t h e r   m e t h o 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  

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

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

s a c k   c o m p r i s i n g :  

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

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

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



(c)  f o r m i n g   two  p a i r s   of  d i a g o n a l   s e a l e d   s e a m s  

o v e r   t h e   p o r t i o n s   o f   t h e   t u b e   w h i c h   c o r r e s p o n d   to   t h e  

g u s s e t s   a l o n g   l i n e s   d i a g o n a l   to   t he   l e n g t h   of  t he   t u b e ,   t h e  

s e a l   p a i r s   of   o p p o s i t e   s i d e s   b e i n g   a t   an  a n g l e   to   o n e  

a n o t h e r   and  t h e   s e a m s   of  e a c h   p a i r   b e i n g   in  r e g i s t r a t i o n  

w i t h   one  a n o t h e r ;  

(d)  f o r m i n g   a  t r a n s v e r s e   s e a l e d   seam  a c r o s s   s a i d  

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

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

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

(e)  r e m o v i n g   t h e   f o u r   d o u b l e   f i l m   t r i a n g u l a r  

r e g i o n s   b o u n d e d   by  s a i d   d i a g o n a l   s e a m s ,   s a i d   t r a n s v e r s e  

s e v e r   l i n e   and  t h e   s i d e   e d g e s   of  s a i d   t u b e .  

F i g u r e   1  i s   a  f r o n t   e l e v a t i o n   v i e w   r e p r e s e n t i n g   a  

t h e r m o p l a s t i c   s a c k   of   t h e   p r i o r   a r t ;  

F i g u r e   2  i s   an  e n d   v i e w   t a k e n   a l o n g   t h e   l i n e s   2 - 2  

of   F i g u r e   1 ;  

F i g u r e   3  i s   a  s i d e   e l e v a t i o n   v i e w   of  t h e   b a g  

s t r u c t u r e   of  F i g u r e   1  in  v o l u m e   e x p a n d e d   f o r m ;  

F i g u r e   4  i s   a  b o t t o m   v i e w   of   t h e   bag  of  F i g u r e   1 

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

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

F i g u r e   5  i s   a  f r o n t   e l e v a t i o n   v i e w   of  one  f o r m   o f  

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

F i g u r e   6  i s   a  b o t t o m   end   v i e w   of   t h e   bag   s t r u c t u r e  

o f  F i g u r e   5 ;  



F i g u r e   7  i s   a  b o t t o m   p e r s p e c t i v e   v i e w   of   t h e   b a g  

s t r u c t u r e   of  F i g u r e   5  in  vo lume   e x p a n d e d   f o r m ;  

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

s t r u c t u r e   of  F i g u r e   5  in  v o l u m e   e x p a n d e d   f o r m ;  

F i g u r e   9  i s   a  p l a n   v i e w ,   in  s c h e m a t i c   f o r m ,  

i l l u s t r a t i n g   a  s y s t e m   and  p r o c e s s   s e q u e n c e   of  one  fo rm  o f  

t he   p r e s e n t   i n v e n t i o n ;   a n d  

F i g u r e   10  i s   a  p l a n   v i e w   of  a n o t h e r   f o r m   of   t h e  

p r o c e s s   and  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 .  

As  i n d i c a t e d   a b o v e ,   F i g u r e s   1,  2,  3  and  4 

r e p r e s e n t   d i f f e r e n t   v i e w s   of  a  bag  s t r u c t u r e   10  of  t h e   p r i o r  

a r t .   T h i s   bag  h a s   a  f r o n t   p a n e l   12 ,   a  b a c k   p a n e l   14  a n d  

g u s s e t e d   s i d e s   r e p r e s e n t e d   by  i n f o l d e d   members   16 ,   18 ,   2 0  

and  22.  The  g u s s e t e d   m e m b e r s   a r e   a c t u a l l y   s i n g l e   s i d e  

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

h a n d l e s   24  a r e   a t   t h e   bag   m o u t h   end   of   t h e   bag  and   t h e s e  

h a n d l e s   a r e   s e a l e d   a t   l i n e   28.  H a n d l e   l o o p   o p e n i n g   25  i s  

s h o w n   in  F i g u r e   3.  The  b o t t o m   of  bag   10  i s   s e a l e d   a l o n g  

l i n e   26.   As  i n d i c a t e d   a b o v e ,   t h i s   s e a l   l i n e   26  t r a p s   t h e  

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

f rom  e x p a n d i n g   f u l l y ,   as  more  c l e a r l y   shown  in  t h e   r e g i o n   3 0  

of  F i g u r e   3.  T h i s   m a n n e r   of  s e a l i n g   t h e   b o t t o m   of  t h e   b a g  

i n a d v e r t e n t l y   p r o d u c e s   t e a r   i n i t i a t i o n   p o i n t s   36  when  b a g  

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

b o t t o m   r e g i o n   of  t h e   b a g .  



F i g u r e   4  i s   i l l u s t r a t e d   h e r e i n   in  o r d e r   to  s h o w  

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

in   F i g u r e s   1,  2  a n d   3,  h a s   t h e   b o t t o m   t h e r e o f   p l a n a r l y  

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

t h e r e   w i l l   seem  to   be  two  p e r f e c t l y   s q u a r e   s e g m e n t s   o f  

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

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

M o r e o v e r ,   t h i s   e x c e s s   a p p a r e n t l y   d o e s   n o t   c o n t r i b u t e   to   t h e  

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

e n v i s i o n i n g   a  c a r d b o a r d   box  h a v i n g   t h e   e x a c t   f r o n t   w i d t h ,  

g u s s e t - s i d e   and  r e a r   w i d t h   d i m e n s i o n s   of  t h e   p r i o r   a r t   b a g  

i l l u s t r a t e d   in   F i g u r e   1.  When  s u c h   a  box   i s   p l a c e d   i n t o   t h e  

b a g ,   so   t h a t   l i k e   s i d e s   of  t h e   bag  and  t h e   box  c o r r e s p o n d ,  

and  t h e   box  i s   p u s h e d   s n u g l y   to   t h e   b o t t o m   of  t h e   b a g ,   t h e n  

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

F i g u r e   4.  P a r t   of   f r o n t   p a n e l   12  of   t h e   b a g   w i l l   a c t u a l l y  

b e c o m e   p a r t   of   t h e   b o t t o m   of  t h e   b a g ,   as   w i l l   b a c k   p a n e l   1 4 .  

B o t t o m   h e a t   s e a l   seam  26  w i l l   e x t e n d   a l l   t h e   way  a c r o s s   t h e  

m i d - p o i n t   r e g i o n   of  t h e   b o t t o m   of  t he   b a g .   By  p l a c i n g   s u c h  

a  box  w i t h i n   t h e   b a g ,   t h e r e   w i l l   be  f o r m e d ,   in  t h e   e x t e r i o r  

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

made  up  of   i d e n t i c a l   r i g h t - a n g l e   t r i a n g u l a r   f i l m   m e m b e r s ,   1 3  

and  131  on  one  s i d e   and  15  and  15'  on  t h e   o t h e r   s i d e .   T h e  

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

p o c k e t s   c a n   be  r e m o v e d   by  t he   e l i m i n a t i o n   of  t r i a n g l e s   1 3  

and  1 3 '   and   15  and   1 5 ' ,   wh ich   t o g e t h e r   c o n s t i t u t e   t w o  

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



c o n t r i b u t e   to  t he   s t r u c t u r a l   i n t e g r i t y   or  the   v o l u m e t r i c  

e f f i c i e n c y   of  t he   bag.   A f t e r   r e m o v a l   of  t h e s e   s e g m e n t s   a n d  

f o r m i n g   the   a p p r o p r i a t e   b o t t o m   s e a l s   f rom  a d j a c e n t   f i l m   e d g e  

r e g i o n s ,   the   bag  t h e n   h a s   t he   b o t t o m   c o n f i g u r a t i o n   shown  i n  

F i g u r e   7.  The  r e s u l t   i s   a  s a v i n g s   of  a  c o n s i d e r a b l e  

p e r c e n t a g e   of  the   raw  m a t e r i a l   e m p l o y e d   in  the   bag  and  t h e  

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

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

r e f e r e n c e   to  the   r e m a i n i n g   F i g u r e s .  

F i g u r e s   5,  6 ,  7   and   8  i l l u s t r a t e   a  r e c t a n g u l a r  

b o t t o m   bag  40  h a v i n g   d o u b l e   f i l m   t h i c k n e s s   h a n d l e s   42  a t   t h e  

bag  m o u t h   end   of  t h e   b a g .   T h e s e   h a n d l e s   a r e   s e a l e d   a l o n g  

l i n e s   43.  Each  bag  h a s   two  t a b s   44  in  r e g i s t r a t i o n   and  e a c h  

has  a  p r e - w e a k e n e d   t e a r - o f f   r e g i o n   46  f o r   r e m o v a l   of  e a c h  

bag  40  from  a  p l u r a l i t y   of  s u p e r i m p o s e d   bags   c o n n e c t e d  

t o g e t h e r  b y   way  of  t a b s   44  in  some  s u i t a b l e   f a s h i o n .   T h e y  

may  be ,   h e a t - b o n d e d ,   s t a p l e d ,   c l i p p e d   or  h e l d   t o g e t h e r   b y  

any  means .   P r e - w e a k e n e d   r e g i o n   46  can  be  a  l i n e   o f  

p e r f o r a t i o n s   f o r   bag  t e a r - o f f   or  a  c o n t i n u o u s ,   s o m e w h a t  

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

l e a v i n g   two  s m a l l   web  r e g i o n s   w h i c h   can  be  s n a p - s e v e r e d   t o  

f r e e   a  bag  f r o m   a  bag  p a c k .   D o t t e d   l i n e s   48  i l l u s t r a t e   t h e  

e x t e n t   of  i n f o l d i n g   of   g u s s e t   members   50  and  52,  as  m o r e  

c l e a r l y   shown  in  F i g u r e   6.  When  f u l l y   e x t e n d e d ,   t h e s e  

g u s s e t   members   become  bag  s i d e s   50 -52   as  shown  in  F i g u r e   8 .  



The  b o t t o m   of   bag   40  i s   c o n s t r u c t e d   of  5  t w o - f i l m  

h e a t   s e a l s .   T h e r e   a r e   two  h e a t   s e a l s   54,  two  h e a t   s e a l s   56  

a n d   a  c e n t r a l   h e a t   s e a l   58.   H e a t   s e a l   58  i s   t h e   r e s u l t   o f  

b e a t   s e a l i n g   t h e   f r o n t   bag   p a n e l   60  to   r e a r   bag   p a n e l   6 2 .  

H e a t   s e a l   54  i s   f o r m e d   by  h e a t   s e a l i n g   f r o n t   bag   p a n e l   60  t o  

g u s s e t   p a n e l   50  and   h e a t   s e a l   56  i s   f o r m e d   by  h e a t   s e a l i n g  

r e a r   bag   p a n e l   62  t o   g u s s e t   p a n e l   m e m b e r   52.   As  w i l l   b e  

a p p r e c i a t e d ,   t h e   b o t t o m   i s   f o r m e d   by  h e a t   s e a l i n g   no  m o r e  

t h a n   two  f i l m s   a t   any  one  p o i n t .   T h i s   a v o i d s   any  t e a r  

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

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

b o t t o m   o f   F i g u r e  7   a r e   s h o w n   a s   i f   a  p e r f e c t   r e c t a n g u l a r  

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

u t i l i z a t i o n   of   s u c h   a  bag  and  i s   so  shown  to   i l l u s t r a t e   t h e  

g r e a t e r   a v a i l a b l e   v o l u m e   of  t h e   s u b j e c t   b a g .  

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

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

g r e a t e r   t h a n   a b o u t   1 5 . 8 5   k i l o g r a m s .   The  a b o v e   d e s c r i b e d  

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

f l a t ,   as  w i t h   t h e   p r i o r   a r t   s t r u c t u r e ,   and  o c c u p y   no  m o r e  

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

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

and   h u n g   f r o m   t h e   r e g i o n   of   t a b   44  in   some  s u i t a b l e   m a n n e r  

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

be  p l a c e d   t h r o u g h   t h e   bag  m o u t h   o p e n i n g   a n d   as   m o r e   p r o d u c t  

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

become  p l a n a r l y   e x t e n d e d .   In  so  d o i n g ,   t h e   m a x i m u m  



v o l u m e t r i c   e f f i c i e n c y   can  be  u t i l i z e d .   By  " p l a n a r l y  

e x t e n d e d "   or  " p l a n a r l y   e x t e n s i b l e "   i s   m e a n t   t h a t   t he   b o t t o m  

of  t h e   bag  c a n ,   u n r e s t r i c t e d l y ,   be  e x t e n d e d   to  be  p e r f e c t l y  

f l a t   and  r e c t a n g u l a r   in  s h a p e .   For   h a v i n g   the   c a p a b i l i t y   o f  

f o r m i n g   a  p e r f e c t l y   f l a t   b o t t o m ,   s e a l   l i n e   54  and  56  s h o u l d  

f o r m   a t   l e a s t   a p p r o x i m a t e l y   a  450  a n g l e   w i t h   g u s s e t   l i n e   48 

or   an  a n g l e   of  a t   l e a s t   a p p r o x i m a t e l y   1 3 5 °   w i t h   s e a l   l i n e   58  

when  t h e   bag  i s   in  i t s   l a y   f l a t   c o n d i t i o n .   O b v i o u s l y ,   t h e s e  

a n g l e s   can  d e v i a t e   more  or  l e s s   f rom  t h e s e   l i m i t s   bu t   t h e  

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

l e s s   p l a n a r .   T h i s   is   s t i l l   w i t h i n   t h e   s p i r i t   of  t h e  

i n v e n t i o n .   T h u s ,   i t   i s   t he   i n t e n t i o n   of  t h e   p r e s e n t  

i n v e n t i o n   to   c o v e r   bag  b o t t o m s   of  t h e   bag  d e s c r i b e d   t y p e  

w h i c h   a r e   a t   l e a s t   g e n e r a l l y   p l a n a r   when  t h e   bag  i s  

e x t e n d e d .  

B a g s   of  the   s t r u c t u r e   d e s c r i b e d   can  be  f o r m e d   b y  

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

p o l y o l e f i n   in  a l l   of  i t s   f o r m s ,   and  more   p a r t i c u l a r l y  

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

f r o m   a b o u t   0 . 2 5 - 5   m i l s   in  t h i c k n e s s .   In  e m p l o y i n g   t he   t e r m  

" p o l y e t h y l e n e " ,   i t   is   e m p l o y e d   g e n e r i c a l l y   to  i n c l u d e   a l l  

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

l i n e a r   low  d e n s i t y   c o p o l y m e r s   of  e t h y l e n e   and  a n o t h e r   a l p h a  

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

t h e   s a m e ,   and  o t h e r   monomer  c o u n t e r p a r t s ,   e t c .  

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



The  b a g s   c a n   a l s o   be  c o n s t r u c t e d   so  as  to   b e  

i n t e r c o n n e c t e d   h e a d   to   t a i l   o r   t a i l   to  t a i l ,   e t c .   by  m e a n s  

of  p r e - w e a k e n e d   f i l m   s e g m e n t s .   T h i s   w i l l   p e r m i t   t h e  

f o r m a t i o n   of   a  p l u r a l i t y   o f   b a g s   in  a  r o l l   or  a  z i g - z a g  

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

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

in  F i g u r e s   5,  6 ,  7   and   8,  t h e   g u s s e t   l i n e s   48  can   be  i n -  

f o l d e d   t o   a  max imum  so  t h a t   t h e y   m e e t   a t   t h e   m i d l i n e   of  t h e  

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

t h e   c o r n e r s   a t   an  a n g l e   o f   a t   l e a s t   a p p r o x i m a t e l y   45°  to   t h e  

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

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

s q u a r e   b o t t o m e d   b a g ,   t h e   t w o - f i l m   h e a t   s e a l ,   l i n e   58  o f  

F i g u r e   7,  f o r   e x a m p l e ,   i s   r e d u c e d   to   n o n - e x i s t e n c e .   The  t w o  

a p e x e s   o f   t h e   h e a t   s e a l s   54  a n d   56  c o n t a c t   one   a n o t h e r   a n d  

t h e   b o t t o m   of   t h e   bag   t h e n   w i l l   h a v e   an  X  s h a p e   h e a t   s e a l  

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

e q u a l .   A n o t h e r   way  of  s t a t i n g   i t   i s   t h a t   t h e   b o t t o m   c l o s u r e  

of   t h e   bag   i s   f o r m e d   f r o m   4  t w o - f i l m   h e a t   s e a l s .   A  s u i t a b l e  

bag  mou th   o p e n i n g   and  d o u b l e   f i l m   h a n d l e   a r e   a l s o   f a s h i o n e d  

i n t o   t h e   b a g .  

As  i n d i c a t e d   in   F i g u r e   9,  70  i l l u s t r a t e s   a  s y s t e m  

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

b o t t o m e d   t h e r m o p l a s t i c   s a c k   of   t he   p r e s e n t   i n v e n t i o n .   A 

t u b e   of  t h e r m o p l a s t i c   f i l m   72  i s   c o l l a p s e d   by  b e i n g   p a s s e d  

t h r o u g h   a  g u s s e t - f o r m i n g   m e a n s   7 4 .  



The  t u b e   c o l l a p s i n g   and  g u s s e t - f o r m i n g   means   74  

can  be  any   d e v i c e   s u i t a b l e   fo r   a c c o m p l i s h i n g   t h e s e   two  s t e p s  

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

d e v i c e   i s   an  o p e n - e n d e d   box  s h a p e d   a r r a n g e m e n t   o f ,   f o r  

e x a m p l e ,   s h e e t   m e t a l   m a t e r i a l ,   wh ich   has  two  i n w a r d l y  

e x t e n d i n g   m e m b e r s   w h i c h   a re   b r o u g h t   to  b e a r   on  t h e  

c o l l a p s i n g   t h e r m o p l a s t i c   t ube   so  as  to  fo rm  two  o p p o s i t e l y  

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

g r a d u a l l y   t a p e r s   to  c a u s e   the  g u s s e t e d   t u b e   to  c o l l a p s e  

c o m p l e t e l y .   T h e s e   g u s s e t s   are   i l l u s t r a t e d   in  t h e   d r a w i n g   b y  

d o t t e d   l i n e s   76.  The  g u s s e t - f o r m i n g   means   74  can  b e  

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

m e a n s   so  as   t o   p e r m i t   f l e x i b i l i t y   in  t h e   d i m e n s i o n   of  t h e  

r e s u l t i n g   g u s s e t   i n - f o l d .   The  g u s s e t - f o r m i n g   means   can  b e  

s u c h   as   to   i m p r e s s   a  g u s s e t   in  a  t u b e   of  a n y w h e r e   f rom  a  

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

e x t e n d   a l l   t h e   way  to   t h e   m i d l i n e   of  a  f u l l y   c o l l a p s e d   t u b e .  

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

T e f l o n   c o a t e d   p l a t e s   78 ,   (or  some  o t h e r   s u i t a b l e   n o n - s t i c k  

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

of  t h e   g u s s e t   76.  T h e r e a f t e r ,   a  s e a l e d   seam  i s   i m p r e s s e d   i n  

e a c h   of   t h e   f o u r   g u s s e t   f o l d s   as  shown  a t   80.  The  T e f l o n  

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

s i d e   of   t h e   t u b e .   T h e s e   seams  a r e   b e s t   f o r m e d   by  h e a t  

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

h e a t e d   to   a  t e m p e r a t u r e   which   w i l l   p e r m i t   t h e   two  l a y e r s   o f  



e a c h   o f   t h e   f o u r   g u s s e t   f o l d s   t o   be  h e a t   s e a l e d   t o g e t h e r   b u t  

no t   s e v e r e d .   T h e s e   d i a g o n a l   s e a l e d   s e a m s   e x t e n d   o v e r   t h e  

p o r t i o n s   of   t h e   t u b e   w i d t h   c o r r e s p o n d i n g   to  t h e   g u s s e t s  

a l o n g   l i n e s   d i a g o n a l   to   t h e   l e n g t h   of  t he   t u b e   and  t h e   s e a l  

p a i r s   of   o p p o s i t e   s i d e s   a r e   a t   an  a n g l e   to  one  a n o t h e r ,  

p r e f e r a b l y   a t   an  a n g l e   of  a t   l e a s t   a p p r o x i m a t e l y   90° .   T h e  

seams  of   e a c h   p a i r   of  s e a m s   on  e a c h   s i d e   of  t h e   g u s s e t e d  

t u b e   a r e   in  r e g i s t r a t i o n   w i t h   one  a n o t h e r .   In  o t h e r   w o r d s ,  

b e n e a t h   s eam  80 ,   and  on  t h e   o t h e r   s i d e   of  T e f l o n   s e p a r a t o r  

p l a t e   78 ,   t h e r e   i s   an  i n d e n t i c a l   s e a l   80.  As  t h e   t u b e   a n d  

s e a l s   80  p r o g r e s s   t h r o u g h   t h e   s y s t e m ,   t h e r e   i s   s u b s e q u e n t l y  

f o r m e d   a  b o t t o m   s e a l   82  w h i c h   s i m u l t a n e o u s l y   s e a l s   a n d  

s e v e r s   t h e   b o t t o m   of   t h e   g u s s e t e d   s t r u c t u r e .   T h i s   i s  

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

84.  S e a l   l i n e   82  i s   a  t r a n s v e r s e   s e a l i n g   and  s e v e r i n g   s e a m  

which   e x t e n d s   a c r o s s   and  t h r o u g h   t he   c o l l a p s e d   t u b e   a l o n g   a  

l i n e   w h i c h   i n c l u d e s   t h e   i n b o a r d   e n d s   86  of   e a c h   p a i r   o f  

d i a g o n a l   s e a m s .   T r a n s v e r s e   s e a l i n g   and  s e v e r i n g   d e v i c e   84  

can  be  any   s u i t a b l e   means   wh ich   w i l l   bond  and  s e v e r   t h e  

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

s e v e r i n g   a c t i o n   w i l l   i s o l a t e   s a c k   b l a n k   88  f r o m   t h e  

c o l l a p s e d   and  g u s s e t e d   t u b e .   Sack  b l a n k   88  w i l l   h a v e   a  s e a l  

90  a c r o s s   t h e   t o p   t h e r e o f   and  4  t r i a n g u l a r   r e g i o n s   92  w i l l  

be  b o u n d e d   by  s e a l   l i n e s   80,   86  and   t h e   s i d e   e d g e   of   t h e  

g u s s e t e d   s t r u c t u r e .   The  s a c k   b l a n k   s t r u c t u r e s   88  may  b e  

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

r e m o v a l   of  t h e   t r i a n g u l a r   r e g i o n s   92  a n d   by  t h e   f o r m a t i o n  o f  



bag  mouth   o p e n i n g   94  w h i c h   s i m u l t a n e o u s l y   f o r m s   h a n d l e   l o o p s  

9 6 ,   e a c h   of  w h i c h   a r e   f o r m e d   of  two  l a y e r s   of  f i l m   by  v i r t u e  

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

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

e x t e n d e d   so  as  t o   h a v e   a  f l a t   b o t t o m .   By  " p l a n a r l y  

e x t e n d e d "   i s   mean t   t h a t   the   bag  is   e x t e n d e d   in  i n t e r n a l  

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

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

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

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

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

p o l y e t h y l e n e   t u b u l a r   f i l m   72,  of  a b o u t   1  m i l   in  t h i c k n e s s ,  

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

g u s s e t - f o r m i n g   means   74.  Th i s   a c t i o n   i n f o l d s   t h e   c o l l a p s e d  

t u b e   to   y i e l d   g u s s e t s   76.  As  t he   g u s s e t e d   t u b e   p r o g r e s s e s  

t h r o u g h   the   s y s t e m ,   s e a l s   80  and  86  a r e   s i m u l t a n e o u s l y  

f o r m e d .   T h i s  a c t i o n   p r o d u c e s   b o t t o m   s e a l   82  and  t o p   s e a l   9 0  

a t   t h e   same  t i m e .   T h i s   a l s o   i s o l a t e s   s a c k   b l a n k   88.  S a c k  

b l a n k   88  c an   t h e n   be  r e m o v e d   t o   a  s t a t i o n   w h i c h   c a n  

s e p a r a t e l y   r e m o v e   t r i a n g u l a r   s e c t i o n s   92  and  bag  m o u t h  

o p e n i n g   94  and  fo rm  h a n d l e s   96  on  i n d i v i d u a l   b l a n k s .  

A l t e r n a t i v e l y ,   t h e   b l a n k s   88  can  be  s t a c k e d   in  v e r t i c a l  

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

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

and   bag  mouth   o p e n i n g   can   be  f o r m e d .   A  t y p i c a l   bag  can  h a v e  

a  bag  f r o n t   and  r e a r  w a l l   w i d t h   of  a b o u t   30 .48   c e n t i m e t e r s ,  



1 0 . 1 6   c e n t i m e t e r   g u s s e t   f o l d s ,   y i e l d i n g   20.32  c e n t i m e t e r  

s i d e   w a l l s   and  a  bag  l e n g t h   o f   a b o u t   5 0 . 8 - 6 3 . 5   c e n t i m e t e r s  

w i t h   or  w i t h o u t   h a n d l e s .  

For   t h e   f o r m a t i o n   of   b a g s   w h i c h   do  no t   c o n t a i n   a  

h a n d l e ,   t h e   p r o c e s s   and  t h e   s y s t e m   a r e   as  shown  in  F i g u r e  

10.  The  p r o c e s s   and  s y s t e m   70A  i s   d i f f e r e n t   f rom  t h a t   o f  

F i g u r e   9  b e g i n n i n g   a t   t h e   p o i n t   w h e r e   t h e   b o t t o m   of  t h e   b a g  

i s   s e a l e d .   T h u s ,   a  b o t t o m   s e a l   and  p e r f o r a t i n g   m e c h a n i s m   98  

is   shown  i m p r e s s i n g   s e a l   seam  100  in   t h e   f l a t t e n e d   g u s s e t e d  

t u b e   a n d ,   s i m u l t a n e o u s   t h e r e w i t h ,   p e r f o r a t i o n   l i n e   102  i s  

f o r m e d   c l o s e l y   a d j a c e n t   and  p a r a l l e l   to   s e a l   l i n e   100.   S e a l  

l i n e   100  d o e s   n o t   s e v e r   t h e   t u b e ,   m e r e l y   s e a l s   i t .   S e a l  

l i n e   100  and  p e r f o r a t i o n   l i n e   102  a r e   i m p r e s s e d   in  t h e  

g u s s e t e d   t u b e   a t   t h e   same  t i m e   d i a g o n a l   s e a l s   80  a r e  

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

c u t t i n g   m e c h a n i s m ,   t h e   f o u r   r e g i o n s   104  a r e   r e m o v e d   f rom  t h e  

s t r u c t u r e .   T h i s   w i l l   y i e l d   s a c k   106  a t t a c h e d   by  p e r f o r a t i o n  

l i n e   102  t o   a  l i k e   s t r u c t u r e .   T h e r e a f t e r ,   t h e s e   s a c k s   may  

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

c o l l e c t e d   in   a  z i g - z a g   f o l d e d   s t a c k   a r r a n g e m e n t   o r  

i n d i v i d u a l l y   s e p a r a t e d   and  f o l d e d   or   s t a c k e d .   E i t h e r  

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

p e r f o r a t i o n   l i n e s   to  y i e l d   an  open   m o u t h   bag  which   w h e n  

e x t e n d e d   f u l l y   to   t h e   t o t a l   w i d t h   of   t h e   g u s s e t ,   w i l l   y i e l d  

a  f l a t   b o t t o m e d   s a c k .   The  s a c k   r e s u l t i n g   f rom  t h e   p r o c e s s  

and  s y s t e m   of  F i g u r e   10  w i l l   h a v e   a  r e c t a n g u l a r   b o t t o m   w i t h  

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



In  a  m o d i f i c a t i o n   of  the   p r o c e s s   and  s y s t e m   s h o w n  

in  F i g u r e   10,   open   m o u t h   h a n d l e l e s s   s t r u c t u r e s   can   be  f o r m e d  

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

same  t i m e   b o t t o m   s e a l   100  is   f o r m e d .   T h e r e a f t e r   t h e   c o r n e r s  

of  t he   sack   b l a n k   c o r r e s p o n d i n g   to  r e g i o n s   104  can   b e  

s e v e r e d   to  c o m p l e t e   t h e   bag  s t r u c t u r e .  

Bags   of  t h e   s t r u c t u r e s   d e s c r i b e d   can  be  f o r m e d  

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

bag  mouth  as  shown  a t   99  in  F i g u r e   9.  The  b a g s   can   b e  

s t a c k e d   in  r e g i s t r a t i o n   to   c o n t a i n   50,  100 ,   1 5 0 ,   e t c . ,   b a g s  

and  the   t a b s   99  f a s t e n e d   t o g e t h e r   in  some  s u i t a b l e   m a n n e r .  

For  e x a m p l e ,   t h e   t a b s   can   be  u l t r a s o n i c a l l y   w e l d e d   t o g e t h e r .  

A  p e r f o r a t i o n   l i n e   a c r o s s   the   t ab   w i l l   form  a  c o n v e n i e n t  

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

p a c k .  

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

t h a t   t he   a n g l e   b e t w e e n   t h e   d i a g o n a l   s e a l   l i n e   and  t h e   b o t t o m  

s e a l   be  a t   l e a s t   a p p r o x i m a t e l y   1 3 5 °   when   s a i d   b a g   i s   in   i t s  

l a y   f l a t   c o n d i t i o n .   I t   is   a l s o   p r e f e r r e d   t h a t   t h e   o p e n  

mouth  p o r t i o n   of  t h e   h a n d l e d   s a c k s   of  t he   p r e s e n t   i n v e n t i o n  

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

t h e   h a n d l e   t o   a  r a i s e d   p o r t i o n   of  t h e   bag  m o u t h .   T h i s   w i l l  

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

mouth  d u r i n g   h a n d l e   e x t e n s i o n   or  when  the   bag  i s   b e i n g  

f i l l e d   w i t h   b u l k y   m a t e r i a l .   The  h a n d l e s   and  bag  m o u t h  

o p e n i n g   can  h a v e   any   c o n f i g u r a t i o n .  



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

n e e d   n o t   be  p r e c i s e ,   e . g . ,   e x a c t l y   9 0 ° ,   45°  or  1 3 5 ° .  

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

f rom  t h e s e   g u i d e l i n e s .   L i k e w i s e ,   in  f o r m i n g   s e a l   s e a m s ,   t h e  

e n d s   t h e r e o f   can   be  c u r v e d   or  a n g l e d   in  o r d e r   t o   a c c o m m o d a t e  

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

D o u b l e   or  p l u r a l   l i n e   s eams   and  s e a l s   a r e   a l s o   c o n t e m p l a t e d .  

As  d i s c l o s e d ,   t h e   bag  s t r u c t u r e   f o r m e d   by  t h e  

s y s t e m   and  p r o c e s s   i l l u s t r a t e d   in  F i g u r e s   9  and  10  w i l l  

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

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

w i d t h .   In  o t h e r   w o r d s ,   t h e   s a c k   b o t t o m   w i l l   n o t   be  a  

s q u a r e .   In  o r d e r   to   f o r m   a  s q u a r e   b o t t o m   s a c k   e i t h e r   w i t h  

or  w i t h o u t   h a n d l e s   t h e   p r o c e s s   and  means   m e r e l y   n e e d   b e  

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

m a x i m u m .   T h a t   i s ,   t h e   c o l l a p s e d   t u b e   w i l l   be  g u s s e t e d   t o  

t h e   l o n g i t u d i n a l   m i d - l i n e   of  t h e   t u b e .   In  t h i s   c a s e   t h e  

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

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

a t   l e a s t   a b o u t   9 0 ° .   The  r e s u l t i n g   s a c k   w i l l   t h e n   h a v e   a  

s u b s t a n t i a l l y   f l a t   s q u a r e   b o t t o m   when  p l a n a r l y   e x t e n d e d .  



1.  A  bag  s t r u c t u r e   of  a  t h e r m o p l a s t i c   f i l m  

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

g u s s e t e d   s i d e   w a l l s   and  h a v i n g   an  open  mouth   t op   p o r t i o n ,  

s a i d   open  mouth  p o r t i o n   b e i n g   c h a r a c t e r i z e d   by  h a v i n g  

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

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

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

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

e x t e n s i b l e   so  as  to  fo rm  a  g e n e r a l l y   f l a t   r e c t a n g l e   w i t h   n o  

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

b o t t o m   r e g i o n   of  s a i d   b a g .  

2.  A  bag  s t r u c t u r e   of  a  t h e r m o p l a s t i c   f i l m  

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

g u s s e t e d   s i d e   w a l l s   and  h a v i n g   an  open  mouth   t o p   p o r t i o n ,  

s a i d   open  mouth  p o r t i o n   b e i n g   c h a r a c t e r i z e d   by  h a v i n g  

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

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

e x t e n s i o n s   of  s a i d   f r o n t ,   r e a r   and  g u s s e t e d   s i d e   w a l l s ;   s a i d  

bag  h a v i n g   a  b o t t o m   w a l l   p l a n a r l y   e x t e n s i b l e   so  as  to   form  a  

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

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

c l o s u r e   t h e r e o f   b e i n g   4  t w o - f i l m   g u s s e t - t o - w a l l   h e a t   s e a l s ,  

when  s a i d   b o t t o m   is   a  s q u a r e ,   and  4  t w o - f i l m   g u s s e t - t o - w a l l  



h e a t   s e a l s   and  1  t w o - f i l m   f r o n t   w a l l - t o - b a c k   w a l l   h e a t   s e a l s  

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

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

3.  The  bag  s t r u c t u r e   of   c l a i m   2,  w h e r e i n   s a i d  

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

4.  The  bag  of  c l a i m   2,  w h e r e i n   s a i d   bag  m o u t h   i s  

f u r t h e r   c h a r a c t e r i z e d   by  h a v i n g   a r c u a t e   s t r e s s   r e l i e f   a r e a s  

p o s i t i o n e d   a t   o p p o s i t e   e n d s   of  s a i d   mouth   and  a d j a c e n t   t h e  

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

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

5.  The  bag   of   c l a i m   2,  w h e r e i n   s a i d   bag  b o t t o m   i s  

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

6.  The  bag   of   c l a i m   2,  w h e r e i n   s a i d   bag  b o t t o m   i s  

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

l e n g t h   and  w i d t h   d i m e n s i o n s .  

7.  The  bag  s t r u c t u r e   of   c l a i m   2,  h a v i n g   t w o  

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

e d g e   of  s a i d   m o u t h .  

8.  A  bag  p a c k   c o m p r i s i n g   a  p l u r a l i t y   of  s t a c k e d  

t h e r m o p l a s t i c   bag  s t r u c t u r e s   o f   c l a i m   7,  s a i d   bag  s t r u c t u r e s  

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



9.  A  r o l l   of  bags   of  t he   s t r u c t u r e   of  c l a i m   2 ,  

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

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

bag  s t r u c t u r e   and  so  a d a p t e d   to  p e r m i t   i n d i v i d u a l   b a g  

s e v e r e n c e   f r o m   s a i d   r o l l .  

10.  A  s t a c k   of  bags   in  z i g - z a g   a r r a n g e m e n t ,   s a i d  

b a g s   b e i n g   of  t h e   s t r u c t u r e   of  c l a i m   2,  and  w h e r e i n   a  

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

w e a k e n e d   f i l m   l i n k   or  i n t e r c o n n e c t i o n   b e t w e e n   e a c h   b a g  

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

from  s a i d   s t a c k .  

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

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

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

(b)  c o l l a p s i n g   s a i d   t ube   w h i l e   s i m u l t a n e o u s l y  

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

(c)  f o r m i n g   two  p a i r s   of  d i a g o n a l   s e a l e d   s e a m s  

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

g u s s e t s   a l o n g   l i n e s   d i a g o n a l   to  t he   l e n g t h   of  t h e   t u b e ,   t h e  

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

a n o t h e r   and  t h e   s eams   of  each   p a i r   b e i n g   in  r e g i s t r a t i o n  

w i t h   one  a n o t h e r ;  



(d)  f o r m i n g   a  t r a n s v e r s e   s e a l e d   seam  a c r o s s   s a i d  

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

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

w e a k e n e d   t r a n s v e r s e   l i n e   c l o s e l y   a d j a c e n t   and  p a r a l l e l   t o  

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

(e)  r e m o v i n g   t h e   f o u r   d o u b l e   f i l m   t r i a n g u l a r  

r e g i o n s   b o u n d e d   by  s a i d   d i a g o n a l   s e a m s ,   s a i d   t r a n s v e r s e   s e a m  

and  t h e   s i d e   e d g e s   o f   s a i d   t u b e ;   a n d  

(f)  c o l l e c t i n g   t he   r e s u l t i n g   s t r u c t u r e s   w h i l e  

s t i l l   i n t e r c o n n e c t e d   a t   s a i d   p r e - w e a k e n e d   t r a n s v e r s e   l i n e s .  

12 .   The   m e t h o d   of  c l a i m   1 1 ,   w h e r e i n   s a i d   p r e -  

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

r e d u c e d   t h i c k n e s s .  

1 3 .   The   m e t h o d   of  c l a i m   1 1 ,   w h e r e i n   s a i d  

r e s u l t i n g   s t r u c t u r e s   a r e   c o l l e c t e d   in  a  r o l l   or  in   a  z i g - z a g  

s t a c k .  

14.   The  m e t h o d   o f  c l a i m   11 ,   w h e r e i n   t h e   r e s u l t i n g  

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

f o l d e d   or  s t a c k e d .  

1 5 .   The   m e t h o d   of  c l a i m   1 1 ,   w h e r e i n   s a i d  

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



16.  The  m e t h o d   of  c l a i m   11 ,   w h e r e i n   e a c h   g u s s e t  

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

o t h e r   and   t h e   a n g l e   b e t w e e n   s a i d   d i a g o n a l   s e a m   i s   90°  s o  

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

p l a n a r l y   e x t e n d e d .  

17.   The  m e t h o d   of  c l a i m   1 1 ,   w h e r e i n   e a c h   g u s s e t  

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

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

l i n e s   i s   9 0 °   so  t h a t   t h e   r e s u l t i n g   s a c k   h a s   a  f l a t  

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

e x t e n d e d .  

18.   A  m e t h o d   of  p r e p a r i n g   an  a t   l e a s t  

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

sack   c o m p r i s i n g :  

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

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

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

(c)  f o r m i n g   two  p a i r s   of  d i a g o n a l   s e a l e d   s e a m s  

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

g u s s e t s   a l o n g   l i n e s   d i a g o n a l   to  t h e   l e n g t h   of  t h e   t u b e ,   t h e  

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

a n o t h e r   and  t h e   seam  of  e a c h   p a i r   b e i n g   in  r e g i s t r a t i o n   w i t h  

one  a n o t h e r ;  



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

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

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

s e a m s ,  

(e)  c o l l e c t i n g   t he   r e s u l t i n g   s t r u c t u r e s   in  a  

s t a c k ;  

(f)  : r e m o v i n g   the   f o u r   f o l d e d   t r i a n g l e s   of  f i l m  

b e t w e e n   t h e   d i a g o n a l   s e a l e d   seams   and  t h e   t r a n s v e r s e   s e a l i n g  

and   s e v e r i n g   seam  to   c o m p l e t e   t h e   b o t t o m   of  t he   s a c k ;   a n d  

(g)  f o r m i n g   a  h a n d l e   and  s a c k   mouth   o p e n i n g   a t  

t h e   o p p o s i t e   end  of  s a i d   s ack   b o t t o m .  

19.   The  m e t h o d   of  c l a i m   18,   w h e r e i n   s a i d   t w o  

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

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

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

a d j a c e n t   s a c k   s t r u c t u r e s .  

20.  The  m e t h o d   of  c l a i m   18 ,   w h e r e i n   e a c h   g u s s e t  

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

o t h e r   and  t h e   a n g l e   b e t w e e n   s a i d   d i a g o n a l   seams  is   a t   l e a s t  

a b o u t   90°   so  t h a t   t h e   r e s u l t i n g   s a c k   h a s   a  f l a t   s q u a r e  

b o t t o m   when  p l a n a r l y   e x t e n d e d .  

21.   The  m e t h o d   of  c l a i m   18 ,   w h e r e i n   e a c h   g u s s e t  

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

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



l i n e s   i s   a b o u t   90°   so  t h a t   s a i d   s a c k   h a s   a  f l a t   b o t t o m   o f  

u n e q u a l   l e n g t h   and  w i d t h   when  p l a n a r l y   e x t e n d e d .  

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

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

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

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

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

(c)  f o r m i n g   two  p a i r s   of  d i a g o n a l   s e a l e d   s e a m s  

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

g u s s e t s   a l o n g   l i n e s   d i a g o n a l   to  t h e   l e n g t h   of  the   t u b e ,   t h e  

s e a l e d   p a i r s   of  o p p o s i t e   s i d e s   b e i n g   a t   an  a n g l e   to   o n e  

a n o t h e r ,   and  the   seams  of  e a c h   p a i r   b e i n g   in  r e g i s t r a t i o n  

w i t h   one  a n o t h e r ;  

(d)  f o r m i n g   a  t r a n s v e r s e   s e a l e d   seam  a c r o s s   s a i d  

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

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

c o l l a p s e d   t ube   a l o n g   a  l i n e   c l o s e l y   a d j a c e n t   to  s a i d  

t r a n s v e r s e   s e a l e d   s e a m s ;  

(e)  r e m o v i n g   t h e   f o u r   d o u b l e   f i l m   t r i a n g u l a r  

r e g i o n s   b o u n d e d   by  s a i d   d i a g o n a l   s e a m s ,   s a i d   t r a n s v e r s e  

seams   and  the   s i d e   e d g e s   of   s a i d   t u b e .  

23.  The  m e t h o d   of  c l a i m   22,   w h e r e i n   t he   s e a l e d  

and  s e v e r e d   s t r u c t u r e s   a r e   c o l l e c t e d   in  a  s t a c k   and  s a i d  



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

s t a c k   s i m u l t a n e o u s l y .  

24.  The  m e t h o d   of  c l a i m   22,   w h e r e i n   s a i d  

r e c t a n g u l a r - b o t t o m   i s   a  s q u a r e   or  h a s   an  u n e q u a l   l e n g t h   a n d  

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

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

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

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

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

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

(c)  f o r m i n g   two  p a i r s   of  d i a g o n a l   s e a l e d   s e a m s  

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

g u s s e t s   a l o n g   l i n e s   d i a g o n a l   to   t h e   l e n g t h   of  t h e   t u b e ,   t h e  

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

a n o t h e r   and  t h e   s e a m s   of  e a c h   p a i r   b e i n g   in   r e g i s t r a t i o n  

w i t h   one   a n o t h e r ;  

(d)  f o r m i n g   a  t r a n s v e r s e   s e a l e d   seam  a c r o s s   s a i d  

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

p a i r s   of   d i a g o n a l   s eams   and  s i m u l t a n e o u s l y  f o r m i n g   a  p r e -  

w e a k e n e d   t r a n s v e r s e   l i n e   c l o s e l y   a d j a c e n t   and  p a r a l l e l   t o  

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

(e)  c o l l e c t i n g   t he   r e s u l t i n g   s t r u c t u r e   in  a  s t a c k  

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

s t a c k ;   a n d  



(f)  r e m o v i n g   t he   f o u r   d o u b l e   f i l m   t r i a n g u l a r  

r e g i o n s   b o u n d e d   by  s a i d   d i a g o n a l   s e a m s ,   s a i d   t r a n s v e r s e   s e a m  

and  t h e   s i d e   e d g e s   of  s a i d   t u b e .  

26.  The  m e t h o d   fo  c l a i m   25,  w h e r e i n   s a i d  

s t r u c t u r e s   a r e   i n t e r c o n n e c t e d   as  s t a c k e d   or  a r e   s e p a r a t e d   a t  

s a i d   p r e - w e a k e n e d   l i n e   p r i o r   to  s t a c k i n g .  

27.  The  m e t h o d   of  c l a i m   25,  w h e r e i n   a  s e c o n d  

t r a n s v e r s e   s e a l e d   seam  is   f o r m e d   a c r o s s   s a i d   t u b e   c l o s e l y  

a d j a c e n t   and  p a r a l l e l   to  s a i d   p r e - w e a k e n e d   l i n e   and  a  h a n d l e  

and  s a c k   mou th   o p e n i n g   a r e   f o r m e d   a t   t he   o p p o s i t e   end  o f  

s a i d   s a c k   b o t t o m .  

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

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

c o m b i n a t i o n :  

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

f i l m ;  

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

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

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

(c)  means   f o r   f o r m i n g   two  p a i r s   of  d i a g o n a l  

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

to  t h e   g u s s e t s   a l o n g   l i n e s   d i a g o n a l   to  t h e   l e n g t h   of  t h e  

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



to   one  a n o t h e r   and  t h e   s eams   of  e a c h   p a i r   b e i n g   i n  

r e g i s t r a t i o n   w i t h   one  a n o t h e r ;  

(d)  means   f o r   f o r m i n g   a  t r a n s v e r s e   s e a l e d   s e a m  

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

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

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

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

s e a m s ;  

(e)  means   f o r   r e m o v i n g   f o u r   d o u b l e   f i l m  

t r i a n g u l a r   r e g i o n s   b o u n d e d   by  s a i d   d i a g o n a l   s e a m s ,   s a i d  

t r a n s v e r s e   s e a m s   and  t he   s i d e   e d g e s   of  s a i d   t u b e ;   a n d  

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

w h i l e   s t i l l   i n t e r c o n n e c t e d   a t   s a i d   p r e - w e a k e n e d   t r a n s v e r s e  

l i n e s .  

29.   The  s y s t e m   of  c l a i m   28,   w h e r e i n   s a i d   m e a n s  

f o r   f o r m i n g   s a i d   d i a g o n a l   s e a l e d   s eams   i n c l u d e   n o n - s t i c k  

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

30 .   The  s y s t e m   of  c l a i m   28,  w h e r e i n   s a i d   m e a n s  

f o r   f o r m i n g   s a i d   p r e - w e a k e n e d   t r a n s v e r s e   l i n e   i s   a  

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

3 1 .   The  s y s t e m   of  c l a i m   28,   w h e r e i n   s a i d   m e a n s  

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



32.  The  s y s t e m   of  c l a i m   28,   w h e r e i n   s a i d   m e a n s  

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

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

c o l l e c t i n g   s a i d   s t r u c t u r e s   in  a  z i g - z a g   s t a c k .  

33.  The  s y s t e m   of  c l a i m   28,  w h e r e i n   means   a r e  

p r o v i d e d   f o r   s e p a r a t i n g   s a i d   s a c k   s t r u c t u r e s   f rom  o n e  

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

s e p a r a t e d   s t r u c t u r e s .  

34.  A  s y s t e m   f o r   p r e p a r i n g   a  f l a t ,   r e c t a n g u l a r -  

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

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

f i l m ;  

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

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

g u s s e t s ;  

(c)  means  f o r   p r e p a r i n g   two  p a i r s   of  d i a g o n a l  

s e a l e d   s eams   o v e r   t he   p o r t i o n s   of   t h e   t u b e   w i d t h  

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

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

a t   an  a n g l e   to   one  a n o t h e r   and   t h e   s e a m s   of  e a c h   p a i r   b e i n g  

in  r e g i s t r a t i o n   w i t h   one  a n o t h e r ;  

(d)  means  f o r   f o r m i n g   a  t r a n s v e r s e  s e a l i n g   a n d  

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

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

d i a g o n a l   s e a m s ;  



(e)  means   f o r   c o l l e c t i n g   the   r e s u l t i n g   s t r u c t u r e s  

in  a  s t a c k ;  

(f)  means   f o r   r e m o v i n g   t he   f o u r   f o l d e d   t r i a n g l e s  

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

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

s a c k ;   a n d  

(g)  means   f o r   f o r m i n g   a  p a i r   of  h a n d l e s   and  s a c k  

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

35.  The  s y s t e m   of   c l a i m   34,  i n c l u d i n g   n o n - s t i c k  

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

of  s a i d   d i a g o n a l   s e a m s .  

36.  The  s y s t e m   o f   c l a i m   34,   i n c l u d i n g   means   f o r  

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

mou th   o p e n i n g   and  means   f o r   f a s t e n i n g   s a i d   t a b s   t o g e t h e r   t o  

f o r m   a  p a c k   of  a  p l u r a l i t y   o f   s a c k s .  
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