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(§7)  The  invention  relates  to  a  process  for  the  manufac- 
ture  of  network  packages  from  reticulate  webs  obtained  by 
stretching,  fibrillating  and  spreading  of  a  film  of  organic 
polymeric  material.  Network  packages  according  the  in- 
vention  are  obtained  in  that: 

a.  one  or  more  reticulate  webs  (3),  one  on  top  of  the 
other,  are  continuously  supplied  and  laid  onto  a  car- 
rier  (4); 

b.  the  reticulate  webs  are  folded  zig-zag  on  this  carrier 
(4); 

c.  the  folded  network  is  continuously  transported  in  a 
direction  virtually  normal  to  the  direction  in  which  the 
reticulate  webs  are  supplied; 

d.  further,  at  one  or  both  sides  of  the  resultant  folded 
network,  reticulate  webs  are  applied,  which  webs  are 
stretched  longitudinally  and  in  the  direction  of  trans- 
port,  fibrillated  and  spread,  and  are  supplied  in  the 
direction  of  transport  of  the  folded  network  and  joined 
with  it; 

e.  the  resultant  combination  of  reticulate  webs  is  carried 
off; 

the  rate  of  supply  of  the  reticulate  webs  to  be  folded  and 
the  rate  3  discharge  of  the  folded  reticulate  webs  being 
chosen  so  that  the  angle  between  two  successive  folded 
sides  of  reticulate  webs  is  between  1  and  50°C  and  in 
particular  between  1°  and  20°. 

By  preference  only  at  one  of  the  two  sides  of  the 
resultant  folded  network  package,  reticulate  webs  streched 
in  the  transport  direction  are  applied,  and  at  the  other  side 
only  one  or  two  of  such  webs. 

The  resultant  folded  network  packages  are  integrated 
into  a  whole  by  welds  at  the  sides  and  are  passed  between 
heated  rollers  (7). 
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ACTORUM  AG 

T h e   invention  relates  to  a  process  for  the  manufac- 
ture  of  network  packages  from  reticulate  webs  obtained  by 
stretching,  fibrillating  and  spreading  of  a  film  of  organic 
polymeric  material.  Network  packages  according  the  in- 
vention  are  obtained  in  that: 

a.  one  or  more  reticulate  webs  (3),  one  on  top  of  the 
other,  are  continuously  supplied  and  laid  onto  a  car- 
rier  (4); 

b. the  reticulate  webs  are  folded  zig-zag  on  this  carrier 
(4); 

c.  the  folded  network  is  continuously  transported  in  a 
direction  virtually  normal  to  the  direction  in  which  the 
reticulate  webs  are  supplied; 

d.  further,  at  one  or  both  sides  of  the  resultant  folded 
network,  reticulate  webs  are  applied,  which  webs  are 
stretched  longitudinally  and  in  the  direction  of  trans- 
port,  fibrillated  and  spread,  and  are  supplied  in  the 
direction  of  transport  of  the  folded  network  and  joined 
with  it; 

e.  the  resultant  combination  of  reticulate  webs  is  carried 
off; 

the  rate  of  supply  of  the  reticulate  webs  to  be  folded  and 
the  rate of  discharge  of  the  folded  reticulate  webs  being 
chosen  so  that  the  angle  between  two  successive  folded 
sides  of  reticulate  webs  is  between  1  and  50°C  and  in 
particular  between  1°  and  20°. 

By  preference  only  at  one  of  the  two  sides  of  the 
resultant  folded  network  package,  reticulate  webs  streched 
in  the  transport  direction  are  applied,  and  at  the  other  side 
only  one  or  two  of  such  webs. 

The  resultant  folded  network  packages  are  integrated 
into  a  whole  by  welds  at  the  sides  and  are  passed  between 
heated  rollers  (7). 



The  i n v e n t i o n   r e l a t e s   to  a  process   for  the  manufac tu re   of  n e t -  

work  packages  from  r e t i c u l a t e   webs  ob ta ined   through  s t r e t c h i n g ,  

f i b r i l l a t i n g   and  sp read ing   of  film  of  o rganic   polymer  m a t e r i a l .  

Such  network  packages  can  be  used  for  r e i n f o r c e m e n t   of  b r i t t l e  

m a t e r i a l s ,   such  as  b r i t t l e   p l a s t i c s ;   for  r e i n f o r c e m e n t   of  w a t e r -  

ha rden ing   m a t e r i a l s ,   such  as  cement  and  gypsum;  as  i n s u l a t i o n   m a t e r i a l ;  

as  ca rpe t   u n d e r l a y ;   as  f i l l e r   m a t e r i a l   in  the  c l o t h i n g   i n d u s t r y ,   and  a l s o  

as  r e i n f o r c e m e n t   m a t e r i a l   in  road  b u i l d i n g   c o n s t r u c t i o n   and  in  w a t e r -  

defense   work,  such  as  d i k e s .  

The  N e t h e r l a n d s   Pa t en t   A p p l i c a t i o n   No.  7714571  d e s c r i b e s   a  p r o -  

cess  for  the  a p p l i c a t i o n   of  networks  as  r e i n f o r c e m e n t   in  w a t e r - h a r d e n i n g  

m a t e r i a l .   The  product   ob ta ined   showed  c o n s i d e r a b l e   d e v i a t i o n s   in  s t r e n g t h  

in  d i f f e r e n t   d i r e c t i o n s .   For  e l i m i n a t i o n   of  th i s   drawback  i t   was 

p roposed ,   i n t e r   a l i a ,   to  apply  s e v e r a l   networks  d i sposed   a n g u l a r l y   r e l a -  

t i ve   to  each  o ther   or  to  apply  s e v e r a l   networks  which  have  b e e n  

s t r e t c h e d ,   f i b r i l l a t e d   and  spread  at  d i f f e r e n t   a n g l e s .   F u r t h e r   it   h a s  

been  proposed  to  use  i n s t e a d   of  s eve ra l   networks  at  the  same  time  one 

network  folded  z i g - z a g .   This  p roposa l   is  said  to  r e q u i r e   c o m p l i c a t e d  

equipment  and  to  y ie ld   p roduc t s   with  i n f e r i o r   s t r e n g t h   p r o p e r t i e s .   The 

i n f e r i o r   s t r e n g h t h   p r o p e r t i e s   of  the  p roduc ts   ob ta ined   is  due  to  the  z i g -  

zag  f o ld ing   in  the  t r a n s p o r t   d i r e c t i o n   of  the  ne tworks ,   the  c o n t i n u o u s l y  

fed  network  being  folded  onto  i t s e l f   in  the  t r a n s p o r t   d i r e c t i o n   as  a  

r e s u l t   of  a  r e c i p r o c a t i n g   motion.   The  number  of  l aye r s   is  i n d e e d  

i n c r e a s e d ,   but  these  show  c o n s i d e r a b l e   d i s c o n t i n u i t i e s ,   so  tha t   t h e  

f i b r e s   of  the  networks  cannot  s u f f i c i e n t l y   t r a n s m i t   s t r e s s e s   because  t h e y  

do  not  run  c o n t i n u o u s l y .  

F ibre   packets   can  be  manufac tured   s t a r t i n g   from  d i s c o n t i u o u s ,  

chopped  f i b r e s   of  f i l a m e n t s ,   which  webs  are  made  coheren t   through  c a r d i n g  

and  n e e d l i n g .   However,  such  webs  have  a  low  t e n s i l e   s t r e n g t h   and  the  c o s t  

of  manufac tu re   is  h i g h .  



Another  p o s s i b i l i t y   is  to  s t a r t   from  webs  of  spun  or  ex t ruded   t h e r -  

m o p l a s t i c   f i l a m e n t s   or  f i b r i l s ,   but  these  webs  also  have  a  low  t e n s i l e  

s t r e n g h t   owing  to  the  low  t e n s i l e   s t r e n g t h   of  the  only  l i t t l e   s t r e t c h e d  

f i l a m e n t s   or  f i b r i l s   and  to  the  low  s t r e n g t h   of  the  i n t e r - f i b r e   b o n d i n g .  

If  these  f i b r e   packe ts   are  used  in  a  ma t r ix   m a t e r i a l   l ike   c e m e n t ,  

p l a s t i c s ,   r e s i n s   or  if  they  are  bonded  t o g e t h e r   by  means  of  adhes ives   o r  

welds ,   the  t e n s i l e   s t r e n g t h   of  the  r e s u l t a n t   product   would  be 

u n s a t i s f a c t o r y .  

I t   also  appears   tha t   i t   is  very  d i f f i c u l t   to  achieve   a  c o m p l e t e l y   homoge- 

neous  random  d i s t r i b u t i o n .   In  order   yet  to  achieve   s u f f i c i e n t   s t r e n g t h   i n  

a l l   d i r e c t i o n s ,   l a r g e r   l aye r   t h i c k n e s s e s   are  t h e r e f o r e   used.   N e v e r t h e l e s s  

i r r e g u l a r   s t r e n g t h   d i s t r i b u t i o n   remains  in  the  f r i b r o u s   f i lms   and  t h e  

packages  manufac tu red   t h e r e f r o m .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  provide   a  p rocess   f o r  

the  manu fac tu r e   of  network  packages  from  networks  ob ta ined   t h r o u g h  

s t r e t c h i n g ,   f i b r i l l a t i n g   and  sp r ead ing   of  a  fi lm  of  o rganic   p o l y m e r i c  

m a t e r i a l ,   which  p rocess   does  not  have  the  said  drawbacks  and  with  which  

an  even  d i s t r i b u t i o n   of  the  f i b r e s   over  a  given  s u r f a c e   area  is  a c h i e v e d ,  

so  tha t   l ess   m a t e r i a l   is  n e e d e d .  

According  to  the  i n v e n t i o n   th i s   is  achieved  in  t h a t :  

a.  one  or  more  r e t i c u l a t e   webs,  one  on  top  of  the  o t h e r ,   are  c o n t i n u o u s l y  

s u p p l i e d   and  la id   onto  a  c a r r i e r ;  

b.  the  webs  are  fo lded  z ig -zag   on  t h i s   c a r r i e r ;  

c.  the  fo lded  network  is  c o n t i n u o u s l y   t r a n s p o r t e d   in  a  d i r e c t i o n   v i r -  

t u a l l y   normal  to  the  d i r e c t i o n   in  which  the  r e t i c u l a t e   webs  a r e  

s u p p l i e d ;  

d.  f u r t h e r ,   at  one  or  both  s ides   of  the  r e s u l t a n t   folded  network,   r e t i c u -  

l a t e   webs  are  a p p l i e d ,   which  webs  are  s t r e t c h e d   l o n g i t u d i n a l l y   and  i n  

the  d i r e c t i o n   of  t r a n s p o r t ,   f i b r i l l a t e d   and  sp read ,   and  are  s u p p l i e d  

in  the  d i r e c t i o n   of  t r a n s p o r t   of  the  folded  network  and  jo ined  w i t h  

i t ;  

e.  the  r e s u l t a n t   combina t ion   of  r e t i c u l a t e   webs  is  c a r r i e d   o f f ;  

the  r a t e   of  supply  of  the  r e t i c u l a t e   webs  to  be  folded  and  te  r a t e   o f  

d i s c h a r g e   of  the  folded  r e t i c u l a t e   webs  being  chosen  so  tha t   the  a n g l e  

between  two  s u c c e s s i v e   folded  s ides   of  the  r e t i c u l a t e   webs  is  between  1° 

and  50°.  This  angle  is  c a l l e d   the  over lap   a n g l e .  

In  the  p r e s e n t   i n v e n t i o n ,   the  uniform  high  s t r e n g t h   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  the  networks  can  be  conver ted   into  s t r e n g t h   i n  



any  d e s i r e d   d i r e c t i o n   or  even  into  uniform  s t r e n g t h   in  a l l   d i r e c t i o n s   due 

to  the  s p e c i a l   manner  of  f o l d i n g .  

Networks  made  from  s t r e t c h e d   and  f i b r i l l a t e d   film  have  v e r y  

high  t e n s i l e   s t r e n g t h s   in  the  s t r e t c h i n g   d i r e c t i o n .   When  the  n e t w o r k  

packages  made  from  these  networks  in  accordance   with  the  p r e s e n t   i n v e n -  

t ion   are  used  in  cement,  p l a s t i c s   or  r e s i n s   or  when  the  networks  a r e  

bonded  t o g e t h e r   by  means  of  adhes ives   or  welds,   the  r e s u l t a n t   t e n s i l e  

s t r e n g t h   is  high  due  to  the  high  t e n s i l e   s t r e n g t h   of  the  cohe ren t   f i l a -  

ments  and/or   f i b r i l s .   The  t r a n s v e r s a l   s t r e n g t h ,   however,   is  very  low.  The 

simply  t r a n s v e r s e   f o ld ing   gives  a  network  package  with  h i g h  

i r r e g u l a r i t i e s ,   which  makes  p r o c e s s i n g   d i f f i c u l t .   The  i n v e n t i o n   thus  p r o -  

v ides   a  p rocess   to  d i s t r i b u t e   th i s   high  t e n s i l e   s t r e n g t h   h o m o g e n e o u s l y  

over  the  t w o - d i m e n s i o n a l   p lane ,   if  d e s i r e d   in  a  mat r ix   m a t e r i a l .  

A  network  of  f i b r i l l a t e d   p l a s t i c   film  is  p r e f e r a b l y   p repared   by 

e x t r u d i n g   a  p l a s t i c   to  form  a  fi lm  with  a  t h i c k n e s s   of  between  10  and 

1 0 0 0  m ,   in  p a r t i c u l a r   between  50  and  5 0 0  m ,   which  film  may  be  cut  i n t o  

s t r i p s ,   s t r e t c h i n g   it   to  for  i n s t a n c e   10  t imes  the  o r i g i n a l   s i z e ,  

r e s u l t i n g   in  a  t h i c k n e s s   of  p r e f e r a b l y   between  5  and  150&m,  which  b r i n g s  

the  ma te ra l   into  a  s t a t e   of  imminent  f i b r i l l a t i o n ,   and  next  pass ing   i t  

over  a  pin  r o l l ,   brush  or  comb  or  s u b j e c t i n g   it   to  shea r ing   forces   by 

means  of  r o l l e r s   or  air   s t r eams .   The  f i b r i l l a t i o n   may  also  be  e f f e c t e d   by 

t w i s t i n g .   S u b s e q u e n t l y ,   the  s t r e t c h e d   and  f i b r i l l a t e d   film  is  spread  to  

form  a  network.   A  con t inuous   web  of  such  a  network  may  c o n s i s t   of  a  c o i l  

of  t h i s   m a t e r i a l ,   but  also  of  a  d i r e c t   supply  from  an  e x t r u d e r ,   t h e  

ex t ruded  film  being  s t r e t c h e d   and  f i b r i l l a t e d   between  the  e x t r u d e r   mouth 

and  the  place  where  the  networks  are  f o l d e d .  

The  term  ' c o n t i n u o u s '   also  r e f e r s   to  the  use  of  a  c e r t a i n   l eng th   of  such  

a  r e t i c u l a t e   web,  fed  for  i n s t a n c e   from  a  c o i l ,   which  l eng th   is  many 

times  l a r g e r   however  than  the  s ize  of  the  product   u l t i m a t e l y   formed.  The 

r e t i c u l a t e   web  app l i ed   accord ing   to  the  i n v e n t i o n   t h e r e f o r e   c o n s i s t s   o f  

c o n t i n o u s   f i b r e s .   This  means  tha t   the  e lements   of  which  the  network  i s  

made  up,  such  as  f i b r e s   and  f i b r i l s ,   ex ten t   v i r t u a l l y   t h roughou t   the  n e t -  

work  p a c k a g e .  

By  ' s p r e a d i n g   of  the  s t r e t c h e d   and  f i b r i l l a t e d   f i lm'   is  meant  e n l a r g e m e n t  

of  the  d imens ions   in  a  d i r e c t i o n   which  is  v i r t u a l l y   normal  to  t h e  

s t r e t c h i n g   d i r e c t i o n .   P r e f e r a b l y ,   the  widening  is  by  a  f a c t o r   of  at  l e a s t  

4,  for  i n s t a n c e   6  to  12.  If  t u b u l a r   film  is  used,  t h i s   can  be  done  by 

dra iwing   the  f i b r i l l a t e d   film  over  a  con ica l   mandr i l ,   as  d e s c r i b e d   in  t h e  



n o n - p r e p u b l i s h e d   B r i t i s h   pa t en t   a p p l i c a t i o   No.  41478,  dated  21st   O c t .  

'78.   Another  method,  which  is  also  a p p l i c a b l e   for  f l a t   f i lm  and  for  a  

pack  of  f i l m s ,   one  on  top  of  the  o the r   c o n s i s t s   in  l a t e r a l   sp read ing   by 

means  of  clamping  r o l l e r s ,   and  has  been  d e s c r i b e d   in  the  n o n - p r e b l u s h i s e d  

N e t h e r l a n d s   Pa t en t   A p p l i c a t i o n   No.  7905782.  In  the  sp read ing   p r o c e s s ,   t h e  

l o n g i t u d i n a l   or  t r a n s v e r s e   dimension  is  e n l a r g e d .  

The  f i b r i l l a t e d   f i lm  is  thus  made  into  a  network  with  meshes  formed  by 

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

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

e n l a r g e m e n t ,   f o r  i n s t a n c e   by  h e a t i n g   and/or   sp ray ing   with  a  r e s i n - l i k e  

m a t e r i a l .   This  sp ray ing   gives  the  a d d i t o n a l   advan tage   of  p r e v e n t i n g   t h e  

r e t i c u l a t e   webs  super imposed  one  upon  te  o ther   from  being  d i s p l a c e d   r e l a -  

t i v e l y   to  each  o ther   dur ing  p r o c e s s i n g   in  an  i n s t a l l a t i o n   for  m a n u f a c t u r e  

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

The  c a r r i e r   onto  which  the  r e t i c u l a t e   webs  are  l a id   and  on 

which  they  are  folded  may  be  a  d r iven   conveyor  b e l t ,   but  also  f o r  

i n s t a n c e   a  t ab l e   with  one  or  more  de tached   d r iven   r o l l e r s   for  c o n t i n o u s  

d i s c h a r g e   of  the  folded  network  p a c k a g e .  

The  r a t e   of  supply   of  the  r e t i c u l a t e   webs  and  the  r a t e   o f  

d i s c h a r g e   of  the  fo lded   r e t i c u l a t e   webs  are  p r e f e r a b l y   chosen  so  tha t   t h e  

angle   between  to  s u c c e s s i v e   folded  s ides   of  the  r e t i c u l a t e   webs  is  b e t -  

ween  1  and  5 0 ° , i n   p a r t i c u l a r   between  1°  and  2 0 ° .  

I t   is  r e q u i r e d   for  one  or  more  a d d i t i o n a l   r e t i c u l a t e   webs,  s t r e t c h e d  

l o n g i t u d i n a l l y   or  in  the  t r a n s p o r t   d i r e c t i o n ,   to  be  supp l i ed   in  t h e  

d i r e c t i o n   of  motion  of  the  fo lded  network  p a c k a g e .  

The  ove r l ap   angle  can  be  a d j u s t e d   by  va ry ing   the  r a t i o   of  t h e  

r a t e   of  supply  of  the  web  fed  in  to  the  r a te   of  d i s c h a r g e   of  the  f o l d e d  

ne tworks .   However  the re   may  be  a  g r ea t   d i f f e r e n c e   in  width  between  t h e  

s u p p l i e d   and  the  d i s c a r g e d   r e t i c u l a t e   webs,  which  is  an  a d d i t i o n a l   f a c t o r  

d e t e r m i n i n g   the  ove r l ap   a n g l e s .   This  means  tha t   with  the  maximum  p r a c -  

t i c a b l e   ove r l ap   angles   w i l l   also  be  workable  in  p r a c t i c e .   This  means  t h a t  

with  the  maximum  p r a c t i c a b l e   over lap   ang le ,   the  t angen t   of  h a l f   the  a n g l e  

is  equal  to  ha l f   the  r a t i o   between  the  widths  of  the  supp l i ed   and  t h e  

d i s c h a r g e d   r e t i c u l a t e   webs .  

A  network  package  is  p r e f e r a b l y   made  up  as  f o l l o w s :   at  one  o f  

the  two  s ides   of  the  folded  network,   r e t i c u l a t e   webs  s t r e t c h e d   in  t h e  

t r a n s p o r t   d i r e c t i o n   are  app l i ed   and  at  the  o ther   s ide  only  one  or  two  o f  

such  r e t i c u l a t e   webs,  a f t e r   which  the  whole  is  combined .  



The  f o l d i n g   can  be  s a m p l i f i e d   by  d i r e c t i n g   small  a i r   f l ows  

i n t e r n a l l y   at  the  f o l d i n g   l i n e s ,   in  such  a  manner  that   these  f o l d i n g  

l i n e s   are  pushed  in  a  d i r e c t i o n   oppos i t e   to  the  folded  r e t i c u l a t e   webs .  

This  causes  the  p r e s s u r e   fo rces   on  the  r e t i c u l a t e   webs  along  the  f o l d i n g  

l i ne s   dur ing  the  f o ld ing   to  be  conver ted   into  t e n s i l e   f o r c e s ,   so  t h a t  

i r r e g u l a r i t i e s   along  the  f o ld ing   l i ne s   such  as  w r i n k l e s ,   are  p r e v e n t e d .  

The  r e s u l t a n t   network  packages ,   are  i n t e g r a t e d   into  a  whole  

p r e f e r a b l y   by  welding  the  edges  t o g e t h e r ,   for  i n s t a n c e   by  u l t r a s o n i c   o r  

thermal   methods,   which  f a c i l i t a t e s   handl ing   and  l a t e r   a p p l i c a t i o n .  

For  b e t t e r   hand l ing   the  webs  of  the  package  may  also  be  welded  t o g e t h e r  

at  o ther   p l a c e s ,   for  i n s t a n c e   in  the  middle .   It  is  advan tageous   to  com- 

pact  the  network  package  o b t a i n e d ,   for  i n s t a n c e   by  pass ing   it   b e t w e e n  

r o l l e r s ;   the  network  package  is  t he reby   also  l e v e l l e d .   One  or  more  of  t h e  

r o l l e r s   may  be  t r e a t e d ,   for  i n s t a n c e   to  7 5 - 1 2 5 ° C .  

The  network  packages  manufac tu red   accord ing   to  the  i n v e n t i o n  

show  b e t t e r   p r o p e r t i e s ,   in  p a r t i c u l a r   with  regard   to  the  s t r e n g t h   p r o p e r -  

t i e s   in  the  d i f f e r e n t   d i r e c t i o n s ,   due  to  the  s p e c i a l   manner  of  z i g - z a g  

f o l d i n g .   Moreover,   the  r e q u i r e d   equipment  is  r e l a t i v e l y   u n c o m p l i c a t e d .  

There  are  few  i r r e g u l a r i t i e s   and  the  network  packages  i s  

w e l l - p r o c e s s a b l e .  

The  choice   of  the  type  of  network  used  depends  on  the  demands 

i n h e r e n t   in  the  a p p l i c a t i o n .  

The  p l a s t i c   used  for  the  p r e p a r a t i o n   of  the  f i b r i l l a t e d   f i l m s  

may  be  a  p o l y o l e f i n e ,   but  also  other   f i l m - f o r m i n g   and  f i b r e - f o r m i n g   t h e r -  

m o p l a s t i c s   are  s u i t a b l e ,   such  as  polymers  of  s t y r e n e ,   a c r y l o n i t r i l e   o r  

v iny l   c h l o r i d e   and  copolymers  t h e r e o f .  

In  p a r t i c u l a r ,   p a r t i a l l y   c r y s t a l l i n e   polymers  are  used,   such  as  p o l y a m i -  

des  and  modif ied   p o l y e s t e r s . S p e c i a l   p r e f e r e n c e   is  given  to  p o l y o l e f i n e s ,  

modi f ied   or  n o n - m o d i f i e d .  

Most  p r e f e r e n c e   is  given  to  e t h y l e n e   or  p ropylene   homopolymers,   a l t h o u g h  

copolymers   and  block  copolymers  may  also  be  used.   As  a  ma t t e r   of  c o u r s e ,  

m ix tu r e s   of  polymers  may  also  be  u s e d .  

To  the  polymers  a l l   kind  of  f i l l e r   and  a u x i l i a r y   m a t e r i a l s   may 

be  added,  such  as  carbon  b lack ,   polar   compounds,  p igments ,   l i g h t   and  h e a t  

s t a b i l i z a t i o n   agents   and  a n t i - o x i d a t i o n   a g e n t s .  

It  is  of  g rea t   impor tance   that   the  c o r r e c t   s t a b i l i z a t i o n   agents   be  added 

to  the  n e t w o r k s .  



F a v o u r a b l e   r e s u l t s   may  be  achieved  with  a  combina t ion   o f  - ,  

meta l   d e - a c t i v a t o r   and  an  a n t i - o x i d a n t .   These  compounds  are  used  in  q u a n -  
t i t i e s   of  0.001  to  2.5  %  by  wt. ,   in  p a r t i c u l a r   0.01  to  1 X  by  w t .  

The  i n v e n t i o n   w i l l   now  be  e l u c i d a t e d   with  r e f e r e n c e   to  a  

drawing,   in  w h i c h :  

Fig.   1  is  a  d i ag rammat ic   top  view  of  the  device   for  the  f o l d i n g   of  r e t i c u -  

l a t e   webs  i n t o  n e t w o r k   packages ,   and 

Fig.   2  is  an  e l e v a t i o n   of  the  f o l d i n g   device  from  Fig.   1  for   the  r e t i c u -  

l a t e   webs,  viewed  normal  to  the  d i r e c t i o n   of  t r a n s p o r t   of  the  f o l d e d  

n e t w o r k .  

As  appears   from  Fig.   1,  one  l aye r   or  s eve ra l   l a y e r s ,   one  upon 
the  o t h e r ,   of  n o n - s p r e a d ,   s t r e t c h e d   and  f i b r i l l a t e d   fi lm  is  s u p p l i e d ,   i n  

the  d i r e c t i o n   i n d i c a t e d   by  arrow  a,  to  a  sp read ing   and  s t a b i l i z a t i o n   u n i t  

2.  Af ter   s p r e a d i n g   of  the  network  and  subsequen t   s t a b i l i z a t i o n   at  t h e  

r e s u l t a n t   wid th ,   t h i s   network  3  is  supp l i ed   to  a  f o ld ing   uni t   5  a r r a n g e d  

over  c a r r i e r   4 .  

The  d i r e c t i o n   of  supply  of  the  network  3  is  normal  to  the  c a r r i e r   4 .  

This  c a r r i e r   4  may  be  a  b e l t   conveyor  or  a  t ab le   provided  at  t h e  

d i s c h a r g e   end  with  d r iven   r o l l e r s   which  c o n t i n u o u s l y   d i s c h a r g e   the  f o l d e d  

n e t w o r k .  

Unit  5  d e p o s i t s   the  r e t i c u l a t e   webs  3  onto  c a r r i e r   4  and  fo lds   them  on 

i t ,   with  a  con t inuous   r e c i p r o c a t i n g   motion  at  r i g h t   angles   to  c a r r i e r   4 .  

As  the  network  is  c o n t i n u o u s l y   d i s c h a r g e d ,   i t   is  folded  to  a  z i g - z a g ,   t h e  

degree   of  t h i s . z i g - z a g g i n g   being  dependent   upon  the  r a te   at  which  t h e  

r e t i c u l a t e   webs  are  supp l i ed   to  the  f o l d i n g   device   and  the  r a t e   of  which  

the  fo lded  network  is  d i s c h a r g e d   on  c a r r i e r   4.  In  o ther   words,  t h e  

o v e r l a p   a n g l e  @  ,   i . e .   the  angle  between  two  s u c c e s s i v e   fo lded  s ides   o f  

the  r e t i c u l a t e   web,  is  de te rmined   by  these  f a c t o r s .   One  or  more  f u r t h e r  

r e t i c u l a t e   webs  may  be  added  to  the  folded  network,   app l i ed   l o n g i t u d i -  

n a l l y   in  r e l a t i o n   to  the  fo lded  network.   As  the  drawing  shows,  an  

a d d i t i o n a l   supply  un i t   for  n o n - s p r e a d ,   s t r e t c h e d   and  f i b r i l l a t e d   film  l a  

is  a r ranged   ahead  of  the  supply  end  of  c a r r i e r   4 .  

This  f i lm  is  spread  to  the  d e s i r e d   width  and  s t a b i l i z e d   at  t h i s   width  i n  

s p r e a d i n g   and  s t a b i l i z a t i o n   uni t   2a,  to  be  s u b s e q u e n t l y   supp l i ed   l o n g i t u -  

d i n a l l y   in  r e l a t i o n   to  c a r r i e r   4,  so  as  to  be  i n t e g r a t e d   with  the  f o l d e d  



network  ob ta ined .  These   a d d i t i o n a l   r e t i c u l a t e   gebs  may  be  app l i ed   to  one 

or  to  both  s ides   on  the  folded  network  package,   The  ob ta ined   folded  n e t -  

work  package,   with  or  wi thout   a d d i t i o n a l   r e t i c u l a t e   webs,  is  welded  a t  

the  s ides   by  means  of  a  welding  uni t   6.  Welding  may  be  by  an  u l t r a s o n i c  

or  by  a  thermal   method.  To  f u r t h e r   f a c i l i t a t e   h a n d l i n g ,   welding  u n i t  

6  may  a d d i t i o n a l l y   weld  the  package  in  the  middle .   After   w e l d i n g  

un i t   6  heated   r o l l e r s   7  are  i n s t a l l e d   between  which  the  network  p a c k a g e  

is  passed  for  compacting  and  l e v e l l i n g   i t .   The  network  package  l e a v i n g  

r o l l e r s   7  can  be  co i l ed   onto  a  ree l   8 .  

Fig.  2  shows  an  e l e v a t i o n   of  the  fo ld ing   unit   5  of  Fig.  1,  as  viewed  i n  

the  d i r e c t i o n   normal  to  that   in  which  the  folded  network  is  d i s c h a r g e d .  

The  network  3  - c o n s i s t i n g   of  one  or  of  s eve ra l   webs -   l eav ing   t h e  

s p r e a d i n g   and  s t a b i l i z a t i o n   uni t   2,  is  supp l ied   by  a  t r a n s p o r t   uni t   10  i n  

a  d i r e c t i o n   normal  to  that   in  which  the  folded  network  is  d i s c h a r g e d .  

At  the  end  11  of  t r a n s p o r t   uni t   10  network  3  is  passed  on,  with  the  a i d  

of  a  guide  12,  to  a  t r a n s p o r t   uni t   13  r e c i p r o c a t i n g   in  a  d i r e c t i o n   normal  

to  c a r r i e r   4,  and  at  the  end  14  of  th is   uni t   13  i t   is  passed  on  to  a 

t r a n s p o r t   uni t   15,  l i k e w i s e   r e c i p r o c a t i n g   in  a  d i r e c t i o n   normal  to  

c a r r i e r   4,  which  uni t   15  takes   the  network  to  i t s   end  16 .  

At  the  end  16  the re   is  a  guide  r o l l e r   17  which  d e p o s i t s   the  network  3 

onto  c a r r i e r   4.  This  r o l l e r   17  l i k e w i s e   r e c i p r o c a t e s ,   s y n c h r o n o u s l y   w i t h  

t r a n s p o r t   uni t   15.  Owing  to  the  r e c i p r o a t i n g   motion  of  t r a n s p o r t   uni t   15 

and  guide  r o l l e r   17  in  a  d i r e c t i o n   normal  to  c a r r i e r   4,  network  3  i s  

d e p o s i t e d   onto  c a r r i e r   4  in  the  folded  c o n d i t i o n .   As  th i s   c a r r i e r   may  b e ,  

for  i n s t a n c e ,   a  c o n t i n u o u s l y   running  be l t   conveyor ,   network  3  is  f o l d e d  

z ig -zag   onto  c a r r i e r  4 .   As  remarked  b e f o r e ,   the  over lap   angle  a  b e t w e e n  

two  s u c c e s s i v e   s ides   of  the  folded  network  3  is  de te rmined   by  the  ra te   a t  

which  the  network  is  supp l ied   to  the  fo ld ing   unit   and  the  ra te   at  which  

the  folded  network  is  d i s c h a r g e d   from  c a r r i e r   4.  As  the  r e c i p r o c a t i n g  

motion  of  t r a n s p o r t   uni t   13  is  opposed  to  that   of  t r a n s p o r t   uni t   15  w i t h  

guide  r o l l e r   17,  the  l eng th   of  network  3  between  d i s c h a r g e   point   a  from 

t r a n s p o r t   uni t   10,  and  supply  point   b  on  c a r r i e r   4  remains  c o n s t a n t .   Th i s  

is  e s s e n t i a l ,   as  o the rwi se   the  network  would  be  too  taut   at  one  moment 

and  too  s lack   at  a n o t h e r ,   r e s u l t i n g   in  the  chance  of  the  network  b e i n g  

folded  n o n - u n i f o r m l y .   T ranspo r t   uni t   13  and  t r a n s p o r t   uni t   15  with  g u i d e  

r o l l e r   17  always  keep  network  3  t i g h t l y   s t r e t c h e d .  



In  a d d i t i o n ,   owing  to  the  r e c i p r o c a t i n g   motion  of  t r a n s p o r t   un i t   15  w i t h  

guide  r o l l e r   17,  the  d i s t a n c e   between  d i s c h a r g e   point   b  of  the  n e t w o r k  

and  c a r r i e r   4  w i l l   remain  c o n s t a n t   dur ing  d e p o s i t i o n   of  network  3  o n t o  

c a r r i e r   4 .  

Example  1 

Two  s t r e t c h e d   and  f i b r i l l a t e d   p o l y p r o p y l e n e   f i lms ,   each  with  a  
t h i c k n e s s   of  35  microns  and  a  modulus  of  15.000  N/mm2  at  a  s t r e t c h i n g  

r a t i o   of  0.1  %  and  a  s t r e t c h i n g   ra te   of  5  %  per  minute  are  l a id   one  on 

top  of  the  o ther   and  welded  t o g e t h e r   at  the  s i d e s .   This  composi te   f i l m  

was  spread  so  tha t   the  width  i n c r e a s e d   from  8  cm  to  90  cm.  At  t h i s   w i d t h  

the  network  was  s t a b i l i z e d   by  a p p l i c a t i o n   of  heat   a t  a   t e m p e r a t u r e   o f  

150  °C. 

The  network  was  next  fo lded  z ig -zag   with  an  over lap   angle  of  19°.  To  t h i s  

end,  the  s t a b i l i z e d   network  was  supp l i ed   at  a  r a t e   of  60m/min.  The  f o l d e d  

network  was  d i s c h a r g e d   at  a  r a t e   of  almost  10  m/min  in  a  d i r e c t i o n   normal  

to  the  feed ing   d i r e c t i o n .   Together   with  the  folded  network  18 ,  

s t r e t c h e d ,   f i b r i l l a t e d   and  spread  r e t i c u l a t e   webs  made  of  the  a b o v e - s a i d  

composi te   fi lm  were  c a r r i e d   off  in  a  l o n g i t u d i n a l   d i r e c t i o n   at  one  s i d e  

of  the  fo lded  r e t i c u l a t e   webs 

The  network  package  thus  ob t a ined   was  then  passed  between  hea ted   r o l l e r s  

(100  °C),  co i l ed   and  s t o r e d .  

From  the  network  package  thus  o b t a i n e d ,   a  t e s t   p iece   50  x  50  mm,  was  c u t .  

The  Denier   number  of  t h i s   t e s t   p iece   was  160.000  (g r /9000   m).  The  maximum 

s t r e n g t h   of  the  p iece   was  147  kg  at  a  s t r e t c h i n g   p e r c e n t a g e   of  18  %.  The 

s t r e t c h i n g   r a te   was  100  %  per  minute .   The  t e n a c i t y   was  0,9  g r / d e n i e r .  

Tes t ing   at  an  angle  normal  t h e r e t o   y ie lded   the  same  r e s u l t s .  

Example  2 

A  s t r e t c h e d   and  f i b r i l l a t e d   p o l y p r o p y l e n e   film  with  a  t h i c k n e s s  

of  50µm  and  a  modulus  of  15000  N/mm2  at  a  s t r e t c h i n g   r a t i o   of  0,1  %  and 

a  s t r e t c h i n g   r a t e   of  5  %  per  minute  was  spread  from  a  width  of  15  to  90 

cm.  At  th i s   width  the  network  was  s t a b i l i z e d   by  means  of  heat   at  a  tem- 

p e r a t u r e   of  170  °C.  Next,  the  network  was  folded  z ig -zag   with  an  o v e r l a p  

angle  of  11°30 ' .   For  th i s   purpose  the  s t a b i l i z e d   network  was  suppled  at  a  

r a t e   of  60  m/min  and  folded  on  top  of  a  l aye r   of  7  ne tworks ,   each  with  a  

t h i c k n e s s   of  50µm  and  a  sp read ing   r a t i o   of  1  to  6.  The  folded  n e t w o r k  



and  the  added  layer   of  r e t i c u l a t e   webs  were  d i s cha rged   at  a  ra te   of  p r a c -  

t i c a l l y   6  m/min  in  a  d i r e c t i o n   normal  to  the  d i r e c t i o n   of  supply  of  t h e  

network  t o   f o l d e d .  

S i m u l t a n e o u s l y   a  s t r e t c h e d ,   f i b r i l l a t e d   and  spread  r e t i c u l a t e d   web  was 

d i s c h a r g e d   along  at  the  top  s ide .   The  r e s u l t a n t   network  package  was  t h e n  

passed  between  heated  r o l l e r s   (100  °C),  co i l ed   and  s t o r e d .   From  the  n e t -  

work  package  thus  o b t a i n e d ,   a  t e s t   piece  50  x  50  mm,  was  cut .   The  D e n i e r  

number  of  th i s   t e s t   piece  was  75000  (gr /9000  m).  The  maximum  s t r e n g t h   of  

the  piece  was  70  kg  at  a  s t r e t c h i n g   pe r cen t age   of  10  %.  The  s t r e t c h i n g  

ra te   was  100 %  per  minute .   The  t e n a c i t y   was  1,1  g r / d e n i e r .   Tes t ing   at  an 

angle  normal  t h e r e t o   y ie lded   the  same  r e s u l t s .  



1.  Process   for  the  manufac tu re   of  network  packages  from  r e t i c u l a t e   webs 

o b t a i n e d   by  s t r e t c h i n g ,   f i b r i l l a t i n g   and  sp read ing   of  a  f i lm  of  o r g a -  
nic  po lymer ic   m a t e r i a l ,   c h a r a c t e r i z e d   in  t h a t :  

a.  one  or  more  r e t i c u l a t e   webs,  one  on  top  of  the  o t h e r ,   are  c o n -  

t i n u o u s l y   supp l i ed   and  la id   onto  a  c a r r i e r ;  

b.  the  r e t i c u l a t e   webs  are  folded  z ig -zag   on  th i s   c a r r i e r ;  

c.  the  folded  network  is  c o n t i n u o u s l y   t r a n s p o r t e d   in  a  d i r e c t i o n   v i r -  

t u a l l y   normal  to  the  d i r e c t i o n   in  which  the  r e t i c u l a t e   webs  a r e  

s u p p l i e d ;  

d.  f u r t h e r ,   at  one  or  both  s ides   of  the  r e s u l t a n t   fo lded  n e t w o r k ,  

r e t i c u l a t e   webs  are  a p p l i e d ,   which  webs  are  s t r e t c h e d   l o n g i t u d i -  

n a l l y   and  in  the  d i r e c t i o n   of  t r a n s p o r t ,   f i b r i l l a t e d   and  s p r e a d ,  

and  are  supp l i ed   in  the  d i r e c t i o n   of  t r a n s p o r t   of  the  folded  n e t -  

work  and  jo ined  with  i t ;  

e.  the  r e s u l t a n t   combina t ion   of  r e t i c u l a t e   webs  is  c a r r i e d   o f f ;  

the  r a t e   of  supply  of  the  r e t i c u l a t e   webs  to  be  folded  and  the  r a t e  

of  d i s c h a r g e   of  the  folded  r e t i c u l a t e   webs  being  chosen  so  tha t   t h e  

angle   between  two  s u c c e s s i v e   folded  s ides   of  the  r e t i c u l a t e   webs  i s  

between  1  and  50  °C. 

2.  Process   a cco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   the  angle  b e t w e e n  

two  s u c c e s s i v e   folded  s ides   is  between  1°  and  2 0 ° .  

3.  P rocess   a cco rd ing   to  claims  1  and  2,  c h a r a c t e r i z e d   in  tha t   s eve ra l   o f  

such  folded  r e t i c u l a t e   webs  are  la id   one  on  top  of  the  o t h e r ;  

4.  P rocess   acco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  tha t   at  only  one  o f  

the  two  s ides   of  the  r e s u l t a n t   fo lded  network  package,   r e t i c u l a t e  

webs  s t r e t c h e d   in  the  t r a n s p o r t   d i r e c t i o n   are  app led ,   and  at  t h e  

o the r   side  only  one  or  two  of  such  webs .  

5.  Process   a cco rd ing   to  claims  1-4,  c h a r a c t e r i z e d   in  tha t   the  r e s u l t a n t  

fo lded  network  packages  are  i n t e g r a t e d   into  a  whole  by  welds  at  t h e  

s i d e s .  

6.  Process   a cco rd ing   to  claims  1-5,  c h a r a c t e r i z e d   in  tha t   the  r e s u l t a n t  

fo lded  network  packages  are  passed  between  r o l l e r s .  

7.  Process   a c c o r d i n g   to  claim  6,  c h a r a c t e r i z e d   in  tha t   one  or  more 

r o l l e r s   are  h e a t e d .  



8.  Process   as  s u b s t a n t i a l l y   d e s c r i b e d ,   and  r e p r e s e n t e d   in  the  d r a w i n g .  

9.  Network  packages  manfac tu red   by  means  of  a  process   r e f e r r e d   to  i n  

c la ims  1 - 8 .  
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