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©  Thermoplastic  bags. 

The  present  invention  relates  to  handled  thermo-plastic 
bag  structures  which  are  designed  to  avoid  stress  concentra- 
tion  in  the  areas  of  the  bag  which  are  most  susceptible  to 
rupture.  These  areas  occur  principally  around  the  cut-edges 
which  are  formed  at  the  bag  mouth  or  around  minute  nicks 
and  tears  immediately  adjacent  to  the  bag  mouth  edge  and 
caused  as  a  result  of  separating  forces  developed  in  an  indi- 
vidual  bag  along  a  perforating  line  during  typical  loading 
operations. The  bag  structures are  characterized  by  a  plurality 
of pleats  (15)  being  located  along  the  edges  of the  bag  mouth 
and  in  an  area  of the  bag  walls adjacent the lower  portions  of 
the  handles. 





In  t he   p a s t ,   b a g s   o f t e n   had  s e p a r a t e   c a r r y i n g   h a n d l e s .  

The  c a r r y i n g   h a n d l e s ,   d i s t i n c t   f rom  t he   bag   s t r u c t u r e   i t -  

s e l f ,   were   f ed   i n t o   a  m a c h i n e   f o r   a t t a c h m e n t   a d j a c e n t   t o  

t he   open   mou th   p o r t i o n   of  t he   bag .   The  m a n u f a c t u r i n g   o p e r a -  
t i o n   to  p r o d u c e   b a g s   of   t h i s   k i n d ,   w i t h   i t s   s e p a r a t e   p r o c e s s  

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

t he   bag   was  c u m b e r s o n e   and  u n e c o n o m i c a l .   More  r e c e n t l y ,  

h o w e v e r ,   bag   s t r u c t u r e s   have   b e e n   d e v e l o p e d   in   w h i c h   t h e  

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

s t r u c t u r e   i t s e l f   s e e ,   f o r  e x a m p l e ,   U.S.   P a t e n t s   N o s .  

4 0 8 5 8 2 2 ;   3 3 5 2 4 1 1   a n d  3 1 8 0 5 5 7 .  

One  e x a m p l e   of   s u c h   a  bag  s t r u c t u r e   i s   one  t h a t   i s  

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

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

o f f   and  s e a l e d   a l o n g   i t s   t o p   and  b o t t o m   e d g e s .   C o n v e r s e l y ,  

s u c h   a  bag   may  be  f o r m e d   by  f o l d i n g   a  p i e c e   of   t h e  

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

c o n s t i t u t i n g   the   b o t t o m   p a r t   of  t he   bag  and  h e a t   s e a l i n g  

t h e   u p p e r   edge  and  s i d e   w a l l   p a r t s   of  t he   bag   t o g e t h e r .   N e x t ,  

a  U - s h a p e d   c u t o u t   i s   made  in   t he   u p p e r   p o r t i o n   o f  t h e   bag  t o  

p r o v i d e   an  o p e n i n g   or  e n t r a n c e   f o r   t he   i n t r o d u c t i o n   of  g o o d s  

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

the   bag   s t r u c t u r e   i m m e d i a t e l y   a d j a c e n t   to  t h e   c u t o u t   a r e a  

fo rm  l o o p s   w h i c h   may  be  u s e d   to  c a r r y   t he   bag   when  t h e y   a r e  

l o a d e d .   In  t he   c a s e   of   a  g u s s e t e d   t u b e ,   t h e   h a n d l e   l o o p s  

a re   r e i n f o r c e d ,   i . e . ,   a r e   of  d o u b l e   t h i c k n e s s ,   by  v i r t u e   o f  

the   r e - e n t r a n t   or  g u s s e t   f o l d s   in   t he   l o o p   h a n d l e s .  

Bags  of  t h i s   t y p e   have   e x h i b i t e d   s t r u c t u r a l   f a i l u r e s  

in  t h e   a r e a s   w h i c h   a r e   most   s u s c e p t i b l e   to  s t r e s s   c o n c e n t r a -  

t i o n   when  the   h a n d l e   l o o p s   of  t h e   bag  a r e   s e p a r a t e d   a n d  

t e m p o r a r i l y   s u s p e n d e d   on  a  l o a d i n g   f i x t u r e   f o r   bag  f i l l i n g  



o p e r a t i o n s ,   as  d e s c r i b e d   in   U .S .   P a t e n t   No.  4 , 0 8 5 , 8 2 2 .  

The  a r e a s   of   s t r e s s   c o n c e n t r a t i o n   a r e   u s u a l l y  

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

b a g   h a n d l e s .   A d d i t i o n a l l y ,   i t   has   b e e n   f o u n d  w h e n  t h e   b a g  

s t r u c t u r e   i s   f a b r i c a t e d   f rom  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  

t h e r e   i s   a  p r o n o u n c e d   t e n d e n c y   f o r   t e a r s - t o   be  i n i t i a t e d  

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

i n   t h e   m a c h i n e   d i r e c t i o n  o f   t h e   f i l m ,   i . e . ,   i n  t h e   d i r e c t i o n  

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

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

t h a t   i s ,   f r o m   t h e  b a g   t op   to  t h e   b a g  b o t t o m .   S u c h  t e a r s ,  

once   i n i t i a t e d ,   q u i c k l y   p r o p a g a t e   in   t h e   m a c h i n e   d i r e c t i o n ,  

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

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

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

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

i s   a l s o   a g g r a v a t e d   by  t h e   s m a l l   t e a r s   or  n i c k s   w h i c h   a r e  

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

t h e y   a r e   a r r a n g e d   in   a  s t a c k .  

We  h a v e   now  d e v i s e d   a  bag  s t r u c t u r e  w h i c h   e l i m i n a t e s  

or  s u b s t a n t i a l l y   r e d u c e s   t h e   s e v e r i t y   of   t h e   s t r u c t u r a l  

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

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

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

to  t e a r i n g ,   i . e . ,   in   a n  a r e a   i m m e d i a t e l y   a d j a c e n t   t he   o p e n  

m o u t h   p o r t i o n   of   t h e   bag   and  a d j a c e n t   t h e   i n d i v i d u a l   b o t t o m  

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

t e c h n i q u e   f o r   i n c r e a s i n g   the   s u r f a c e   a r e a   o f  t h e   bags   i n  

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

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

a r e a   of   t he   bag   m o u t h .   Such  an  a r r a n g e m e n t   of  p l e a t s   c a u s e s  



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

o p e r a t i o n s   to  be  r e d i s t r i b u t e d   to  an  a r e a  i m m e d i a t e l y  

b e l o w   the   mouth   edge  of  t he   bag .   Th i s   r e d i s t r i b u t i o n   i s  

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

edge   of  t he   bag  r e l a t i v e   to  the   f i l m   i m m e d i a t e l y   b e l o w   t h e  

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

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

of  the   bag  a d j a c e n t   t he   cu t   edge  of  t he   mouth   and  l o w e r  

h a n d l e   p o r t i o n s .   T e a r i n g   of  t he   bag  in  the   m a c h i n e   d i r e c t i o n ,  

a  d i r e c t i o n   in   w h i c h   l i n e a r   p o l y m e r s   a r e   most   ap t   to  t e a r ,  

i s   e i t h e r   e l i m i n a t e d   or  s u b s t a n t i a l l y   r e d u c e d   d u r i n g   b a g  

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

c o l d   d r a w i n g   the   f i l m   l o c a l l y   in   t he   l o w e r   cut   out   r e g i o n  

of  t he   bag  in   a  t r a n s v e r s e   d i r e c t i o n .   The  d r a w i n g   i s  

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

a r e a   of  t he   bag  by  c a u s i n g   the   f i l m   to  be  c o l d   d r a w i n g   i n t o  

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

t h e   bag   mouth   edge   i s   s t r e t c h e d   10  to  400  p e r c e n t   and  i s  

t h e r e f o r e   1 .1   to  4,  p r e f e r a b l y   1 .5   to  2,  t i m e s   l o n g e r   t h a n  

t h e   a d j a c e n t   f i l m   in  t he   i n t e r i o r   of  t he   bag  j u s t   b e l o w   t h e  

p l e a t e d   a r e a .   The  p l e a t s   run   in   a  d i r e c t i o n   w h i c h   i s  

t r a n s v e r s e   to  t he   d i r e c t i o n   of  t he   a p p l i e d   s t r e s s e s ,   i . e . ,  

in   t h e   d i r e c t i o n   of   t h e   bag  l e n g t h ,   so  t h a t   t h e y   e x t e n d  

when  t h e   s t r e s s   i s   a p p l i e d ,   t h e r e b y   r e l i e v i n g   the   s t r e s s .  

As  t h e   p l e a t e d   bag  i s   s t r e t c h e d  o v e r   a  l o a d i n g   f i x t u r e ,   t h e  

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

a l o n g   t he   i n t e r i o r   s e c t i o n   of  t he   bag  d i r e c t l y   be low  t h e  

p l e a t i n g .   S i n c e   t h e r e   i s   a  c o m p l e t e   a b s e n c e   of  n i c k s   o r  

i r r e g u l a r i t i e s   in  t h i s   a r e a ,   i n i t i a t i o n   of  t e a r s   at   t h e  

e d g e s   of  the   f i l m   in  t h i s   a r e a   is   u n l i k e l y   when  n o r m a l  

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



F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n  

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

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

F i g .   1  i s   an  o v e r h e a d   p l a n a r   v i ew  of   a  p r i o r   a r t  

bag   s t r u c t u r e .  

F i g .   2  i s   a  p e r s p e c t i v e   v i ew  of   t h e   bag   shown  i n  

F i g .   1  in   a  p a r t l y   o p e n e d   c o n d i t i o n .  

F i g .   3  i s   an  o v e r h e a d   p l a n a r   v i ew  of   o n e  

e m b o d i m e n t   o f   t h e   bag   s t r u c t u r e   of  t he   p r e s e n t   i n v e n t i o n .  

F i g .   4  i s   an  o v e r h e a d   p l a n a r   v i ew   of  a n  

a l t e r n a t i v e   e m b o d i m e n t   of   t h e   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 .   4A  i s   a  c r o s s - s e c t i o n a l   v i e w ,   on  an  e n l a r g e d  

s c a l e ,  t a k e n   on  l i n e   4A-4A  of  F i g .   4 .  

F i g .   5  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of   t h e   b a g  

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   when  o p e n i n g   f o r c e s   a r e  

a p p l i e d   t h e r e t o .  

F i g .   6  i s   a  g r a p h i c   r e p r e s e n t a t i o n   i l l u s t r a t i n g   t h e  

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

s t r u c t u r e s .  

F i g u r e s   1  and  2  show  a  t y p i c a l   p r i o r  a r t   h a n d l e   b a g ,  

g e n e r a l l y   d e s i g n a t e d   as  10,  b o t h   in   a  l a y   f l a t  a n d  p a r t l y  

open  p o s i t i o n .   As  shown  in   F i g u r e s   1  and  2,  t h e s e   b a g s  

i n c l u d e   i n w a r d l y   f o l d e d   s i d e   edge  g u s s e t s   12.  A f t e r  t h e  

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



s e a l s   a r e   made  to  f o rm  the   bag  b o t t o m   and  u p p e r   e d g e  

p o r t i o n   14.  A f t e r   f o r m i n g   t he   s e a l e d   t u b e ,   a  U - s h a p e d  

cu t   ou t   p o r t i o n   i s   c u t   away  f rom  t he   bag  t u b e   t h e r e b y  

f o r m i n g   an  open   mou th   h a v i n g   h a n d l e s   11  a d j a c e n t   o p p o s i t e  

e d g e s   of  t he   m o u t h .   In  t h e   a r e a   13,  l o c a t e d   a t   t he   b a s e  

of  t he   o p p o s i t e   h a n d l e s   and  i n s i d e   t h e   bag  e d g e ,   s e v e r e  

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

t he   bag  i s   p o s i t i o n e d   as  shown  in  F i g u r e   5 .  

We  have   f o u n d   t h a t   t h e s e   s t r e s s e s   may  be  r e l i e v e d   b y  

f o r m i n g   p l e a t s   15  i n  t h e   a r e a s   of  maximum  s t r e s s   e n c o u n t e r e d  

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

or  s u b s t a n t i a l l y   r e d u c e   t he   t e n d e n c y   of  t he   bag   to  t e a r  

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

shown  in  F i g u r e s   3,  p l e a t s   15  may  e x t e n d   e n t i r e l y   a c r o s s   t h e  

bag   mouth   edge   and  s l i g h t l y   b e y o n d   or  a l t e r n a t i v e l y ,   as  s h o w n  

in   F i g u r e   4,  t he   p l e a t s   15  may  be  p o s i t i o n e d   in   s p a c e d   a p a r t  

l o c a t i o n s   w h i c h   g e n e r a l l y   c o r r e s p o n d   to  a r e a s   1 3 .  

The  i n d i v i d u a l   b a g s ,  s h o w n   i n   F i g u r e s   3  and  4,  v a r y   i n  

the   c o n f i g u r a t i o n   of  t h e   mou th   cu t   ou t   p o r t i o n .   I t  w i l l   b e  

n o t e d ,   f o r   e x a m p l e ,   t h a t   t h e   bag   of  F i g u r e  4   i s   p r o v i d e d   w i t h  

t ab   16  w h i c h   may  be  f u s e d   to  t a g s   on  s i m i l a r   b a g s   in   a  s t a c k  

so  as  to   s u s p e n d   t he   s t a c k   f rom  a  s u i t a b l e   s u p p o r t .  

P l e a t s   15  may  be  f o r m e d   u t i l i z i n g   a  c o n v e n i e n t   m e t h o d  

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

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

The  r o l l e r s   or  p l a t e s   a r e   p r o v i d e d   w i t h   p e a k s ,   e . g . ,   t r u n c a t e d  

p y r a m i d s ,   t o g e t h e r  w i t h   m a t i n g   r e c e s s e s   in   an  o p p o s i n g   p l a t e  

or  r o l l e r .   An  e n l a r g e d   c r o s s - s e c t i o n   of  one  f o rm  of  p l e a t  

c o n f i g u r a t i o n   i s   shown  in   F i g u r e   4A.  In  s p e c i f i c   e x a m p l e s  

d i s c u s s e d   - h e r e i n a f t e r   i t   was  f o u n d   t h a t   an  i n d i v i d u a l   p l e a t  



l e n g t h   ( t h e   l i n e a r   e x t e n t   of   t he   p l e a t   f r o m   the   bag   m o u t h  

edge   to  i t s   t e r m i n a t i o n   in   t he   w a l l   of   t h e   bag   m o u t h )   o f  

a b o u t   20  to   25  mm.  was  e f f e c t i v e .  

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

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

o c c u r   in   an  a r e a   b e l o w   t he   cu t   edge   o f   t h e  b a g   m o u t h .   As 

i l l u s t r a t e d - i n   F i g u r e   5,  t h e s e   s t r e s s e d   a r e a s   a r e   n o w  

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

17.  I f   d e s i r e d ,   any  c o n v e n i e n t   and  c o n v e n t i o n a l   t e c h n i q u e  

f o r   i n s p e c t i n g   t h e   s t r e s s   a r e a s   in   t h e  b a g - m a y   be  e m p l o y e d ,  

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

of   c r o s s e d   p o l a r i z e d   p l a t e s .   I t   w i l l   be  s e e n   f r o m   F i g u r e  5  

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

t h e   maximum  s t r e s s   f o r c e s .   They  a r e   no  l o n g e r  l o c a t e d   a l o n g  

t h e   edge   of  t h e   c u t   ou t   mou th   p o r t i o n  o f   t h e  b a g   a n d ,  

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

t e a r   a r e a s ,   1 3 .  

F i g u r e   6  r e p r e s e n t s   a  g r a p h i c  i l l u s t r a t i o n  o f   t h e  

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

i n v e n t i o n .   In   one  i n s t a n c e ,   as  shown  i n  F i g u r e   6 ,  t h e  b a g s  

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

n e s s   of  a b o u t   25  m i c r o n s .   These   b a g s   w e r e  s t r u c t u r a l l y   s i m i l a r  

to  t he   b a g s   shown  in   F i g u r e  2 ,   b u t  n o  p l e a t s   w e r e   f o r m e d   i n  

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

t e s t ,   a  3  mm.  n o t c h   was  cu t   in   t h e   m a c h i n e   d i r e c t i o n  i n   t h e  

c u t o u t   r e g i o n s   of   e a c h   b a g ,   3  m m .  f r o m   t h e   g u s s e t   f o l d ,   a s  

i n d i c a t e d   by  t h e   a r r o w s  i n   F i g u r e   4.  S u b s e q u e n t l y   t h e   b a g  

was  o p e n e d   and  t h e   o p p o s i t e   h a n d l e   l o o p s  1 1  w e r e   s p r e a d  

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

were   p o s i t i o n e d   on  t h e  j a w s   of   an  I n s t r o n   t e n s i l e   t e s t e r  

( " I n s t r o n "   i s   a  t r a d e  m a r k ) .   N e x t ,   t h e   jaw  c a r r y i n g   t h e   l o a d  



c e l l   a n d  o n e   h a n d l e   l oop   was  g r a d u a l l y   r a i s e d   u n t i l  t h e  

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

f i l m .  

F i g u r e   6  p l o t s   t he   e x t e n s i o n   or  t he   amoun t   of  j a w  

s e p a r a t i o n   of  t h e   I n s t r o n   t e n s i l e   t e s t e r   a g a i n s t   t he   s t r e s s  

to  bag   f a i l u r e .   F i g u r e   6  shows  t h a t   t he   b a g s   w i t h o u t  t h e  

p l e a t   s t r u c t u r e   e x h i b i t   f a i l u r e   at  a  s t r e s s   v a l u e   of  l e s s  

t h a n   2 .7   kg.   C o n v e r s e l y ,   when  t he   p l e a t e d   bag   s t r u c t u r e  

a r e   t e s t e d ,   f a i l u r e   does   no t   o c c u r   u n t i l   t h e   a p p l i e d   s t r e s s  

is   a l m o s t   5 .5   k g .  

The  p l e a t s   may  be  i m p r e s s e d   by  any  s u i t a b l e   m e a n s ,   f o r  

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

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

bag  in   t he   a p p p r o p r i a t e   a r e a s ,   to  draw  t h e   p l a s t i c   m a t e r i a l  

and  i m p r e s s   t h e   p l e a t s   in  i t .   The  t e e t h   in   t he   r o l l s   may  b e  

c o n t i n u o u s   or  i n t e r r u p t e d :   in  t he   f o r m e r   c a s e   t he   r o l l s   w i l l  

be  o s c i l l a t e d   s o  a s   to  fo rm  a  n ip   w h i c h   e n g a g e s   t he   b a g s   a t  

t h e   a p p r o p r i a t e   moment  so  t h a t   o n l y   t h e  d e s i r e d   p o r t i o n   o f  

t he   bag   i s   i m p r e s s e d   w i t h   t he   p l e a t s ;   t h e   r o l l s   a r e   t h e n  

w i t h d r a w n   f r o m   c l o s e   e n g a g e m e n t   so  t h a t   t he   p l e a t e d   bag   may 
be  w i t h d r a w n   and  t he   n e x t   bag  f ed   i n t o   t he   gap  b e t w e e n   t h e  

r o l l s   b e f o r e   t h e y   move  t o g e t h e r   a g a i n   to  fo rm  a  n ip   f o r  

i m p r e s s i n g   t he   p l e a t s .   I f   the   r o l l s   have   i n t e r r u p t e d   t e e t h ,  

i . e . ,   o n l y   a  p a r t   or  p a r t s   of  t he   r o l l s   a r e   i n d e n t e d ,   t h e  

b a g s   can  be  f ed   c o n t i n u o u s l y   to  t he   r o l l   n i p  s o   t h a t   t h e y  

a re   i m p r e s s e d   as  t h e   t o o t h e d   p o r t i o n s   of   t h e   r o l l s   come  

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

a r e   n e c e s s a r y   t o  e n s u r e   t h a t   t he   bags   a r e   f ed   to  the   r o l l s  

at   t he   c o r r e c t   t i m e   so  t h a t   t he   p r o p e r   p a r t   of  the   bag  i s  

i m p r e s s e d   w i t h   t he   p l e a t s .  



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

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

p r o c e s s .   T h u s ,   t he   b a g s   can   be  made  by  f o r m i n g   a  p l e a t e d  

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

l e n g t h s   f rom  t h e   t u b e .   The  c u t t i n g   a n d  s e a l i n g   may  be  d o n e  

s i m u l t a n e o u s l y   on  a  t w i n - p l e a t e d   t u b e   by  means   o f - a   s u i t a b l e  

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

s e a l e r .   The  mou th   p o r t i o n   of  t h e   bag   may  t h e n   be  c u t   o u t  t o  

fo rm  a  s t r u c t u r e   s i m i l a r   to  t h a t   shown  in   F i g u r e   1 .   T h e  

mou th   i s   c u t   so  t h a t   t h e  i n n e r   p o r t i o n s   of  t he   p l e a t s   a r e  

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

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

p r e s s i n g   d i e   or  i n d e n t e d   r o l l s ,  p r e f e r a b l y   t h e   l a t t e r .   I f  

d e s i r e d ,   t he   b a g s   can  t h e n   be  s t a c k e d   on  t op   of   o n e  a n o t h e r  

a n d ,   i f   t h e   bag   i s   o f   t h e   c o n f i g u r a t i o n   shown  i n   F i g u r e   4 ,  

t h e   t a h s   b e t w e e n   t he   h a n d l e s   can  be  f u s e d   t o g e t h e r   to  k e e p  

t h e   b a g s   in   a  s t a c k .   I f   t h i s   i s   to  be  d o n e ,   t h e  t a b s   may  

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

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

u s e f u l   w h e r e   many  b a g s   a r e   to  b e  r a p i d l y   d i s p e n s e d  b e c a u s e  

t h e   f u s e d   t a b s   can  be  h e l d   in   a  h o l d e r   a n d  t h e   b a g s   t h e n   t o r n .  

o f f  w h e n   t h e y   a r e   n e e d e d .   The  p e r f o r a t i o n s   in   t h e   t a b s   c a n  

be  made  when  t he   mou th   c u t o u t   i s   m a d e .  

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

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

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

a r e a  o f   t h e   b a g .   T h u s ,   f o r   e x a m p l e ,   t he   p l e a t s   may  be  s i n u -  

s o i d a l ,   s a w - t o o t h e d ,   s q u a r e - t o o t h e d   ( r e c t a n g u l a r )   o r  o f  a n y  

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

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

( V - s h a p e d )   and  t r u n c a t e d   s a w - t o o t h e d   ( a p p r o x i m a t e l y  U - s h a p e d )  

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



c o n v e n i e n t l y   made  by  means   of  i m p r e s s i n g   d i e s   or  r o l l s   w i t h  

g r o o v e s   of  t he   a p p r o p r i a t e   s h a p e .   The  s a w - t o o t h e d   p l e a t s  

a r e   b e s t   made  by  means   of  r o l l s   w h i c h   h a v e   f l a t - t o p p e d  

t e e t h   and  V - b o t t o m e d   g r o o v e s :   t he   u s e  o f   f l a t - t o p p e d   t e e t h  

h e l p s   to  p r e v e n t   t he   p l a s t i c   f i l m   b e i n g   cu t   as  i t   i s   d r a w n  

ou t   by  the   t e e t h   e n t e r i n g   t h e   V - b o t t o m e d   g r o o v e s   of  the   o p p o s i n g ,  

m a t i n g   d i e   or  r o l l .   O t h e r   p l e a t   c o n f i g u r a t i o n s   c a n ,   of  c o u r s e ,  
be  made  by  t he   use  of  s u i t a b l y   c o n t o u r e d   d i e s   or  r o l l s .  



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

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

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

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

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

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