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@  An  Improved  forming  fabric. 

  A  forming  fabric  for  use  in  papermaking,  cellulose  and 
similar  machines.  The  fabric  consists  of  a  first  weave  (1) 
which  in  position  of  use  of  the  fabric  faces  the  material  to  be 
formed,  and  of  a  second  weave  (4)  which  faces  the  dewater- 
ing  elements.  The  two  weaves  (1, 4)  are  interconnected  in  a 
known  manner.  The  second  weave  (4)  consists  of  two  sys- 
tems  of  threads  (5,  6)  which  are  parallel  to  each  other  and 
which  are  positioned  in  superposed  relationship.  In  addition, 
they are  interconnected  by  means  of  athird  thread  system  (7) 
the  threads  of  which  extend  at  right  angles  to  the  threads  (6, 
5)  of  said  two  systems. 



The  s u b j e c t   i n v e n t i o n   concerns   an  improved  f o r m i n g  

f ab r i c   for  use  in  papermaking ,   c e l l u l o s e   and  s i m i l a r   m a c h i n e s  

and  compr i s ing   a  f i r s t   weave  which  in  p o s i t i o n   of  use  of  t h e  

f ab r i c   faces  the  m a t e r i a l   to  be  formed,  and  a  second  weave 

which  is  i n t e r c o n n e c t e d   with  the  f i r s t   weave .  

In  the  c o n v e n t i o n a l   manufac tu re   of  paper  in  a 

papermaking  machine  a  s l u r r y   of  f i b r e s   suspended  in  water   i s  

d i s c h a r g e d   in  a  flow  onto  a  c lo th   of  a  m e s h - l i k e   c o n s t r u c t i o n .  

The  water  in  the  f i b r e   s l u r r y   is  d ra ined   off  through  t h e  

openings   in  tne  f a b r i c   and  the  f i b r e s   c o l l e c t   on  the  top  f a c e  

of  the  c lo th   where  they  are  formed  into  a  paper  s h e e t .  

The  c o n v e n t i o n a l   p rocess   of  paper  i n f o r m a t i o n   in  t h e  

F o u r d r i n i e r   machine  is  nowadays  r e p l a c e d   to  an  i n c r e a s i n g   e x -  

tent   by  the  d o u b l e - f a b r i c   f o r m a t i o n   p rocess   a c c o r d i n g   to  wh ich  

a  j e t   of  pulp  is  d i r e c t e d   s t r a i g h t   into  the  press   nip  be tween  

two  f a b r i c s   t r a v e l l i n g   at  the  same  speed.  The  pulp  is  c o m p r e s s -  
ed  between  the  f a b r i c s ,   whereby  water   is  e x t r a c t e d   from  t h e  

p u l p .  

In  both  cases  the  s l u r r y   of  f i b r e s ,   the  pulp ,   u s u a l l y  

c o n t a i n s   more  than  99%  of  wa te r ,   the  m a j o r i t y   of  which  is  to  be 

d ra ined   off  through  the  f a b r i c .   The  water   t h r o u g h - f l o w   t a k e s  

place   in  the  p o r t i o n s   of  the  f a b r i c   where  the  th read   m a t e r i a l  

of  the  l a t t e r   does  not  p r even t   such  t h r o u g h - f l o w .   It  is  impor -  

t an t   t ha t   the  t h row-f low  openings   are  very  smal l ,   i . e .   t ha t   t h e  

mesh - s i ze   of  the  f a b r i c   is  small  in  order   to  avoid  f i b r e  

l o s s e s .   At  the  same  time  the  p e r m e a b i l i t y   of  the  f o r m i n g  

f a b r i c   must  be  of  a  c e r t a i n   magni tude  in  order   to  allow  p a s s a g e -  

through  of  l a rge   q u a n t i t i e s   of  wa te r .   The  su r f ace   of  the  f a b r i c  

c l o s e s t   to  the  f i b r e   web  t h e r e f o r e   must  be  des igned   so  as  t o  

comprise  a  l a rge   number  of  minute  t h r o u g h - f l o w   open ings ,   wh ich  

means  tha t   the  m a t e r i a l   of  the  f a b r i c   su r f ace   must  be  a  t h i n  

thread   m a t e r i a l .   However,  the  f ine-mesh   f a b r i c s   possess   p o o r  

wear  r e s i s t a n c y   and  are  less   s t a b l e   and  for  t h i s   reason  t h e i r  

s e r v i c e a b l e   l i f e   is  g r e a t l y   reduced.   F a b r i c s   of  s y n t h e t i c   f i b r e  



m a t e r i a l s   of  s i n g l e - l a y e r   design  cannot  be  used  in  l a rge   and 

h igh- speed   F o u r d r i n i e r   papermaking  machines  on  account   of  t h e i r  

poor  s t a b i l i t y .   In  these  machines  the  forming  f a b r i c   i s  

sub j ec t ed   to  c o n s i d e r a b l e   t e n s i l e   s t r e s s   which  the  f ab r i c   mus t  

be  able  to  take  wi thout   s t r e t c h i n g   in  i t s   l eng thwise   d i r e c t i o n  

and  c o n t r a c t i n g   in  i ts   t r a n s v e r s e   d i r e c t i o n   to  such  an  e x t e n t  

tha t   the  f a b r i c   becomes  u n f i t   for  i t s   p u r p o s e .  

Not  un t i l   the  advent  of  the  so  c a l l e d   d o u b l e - l a y e r   f o r -  

ming  f a b r i c s   did  s y n t h e t i c   f i b re   m a t e r i a l s   begin  to  be  used  t o  

any  large  e x t e n t   in  t h e s e  l a r g e   and  h igh-speed   p a p e r m a k i n g  

machines.   This  kind  of  f a b r i c s   c o n s i s t   of  two  l aye r s   of  s y n t h e -  

t ic   weft  t h r eads   and  s y n t h e t i c   warp  th reads   which  i n t e r c o n n e c t  

the  two  weft  l a y e r s .   In  f a b r i c s   of  th is   type  it   is  p o s s i b l e   t o  

meet  to  a  c e r t a i n   ex t en t   the  c o n f l i c t i n g   r equ i r emen t s   of  a 

f ine-mesh  forming  f ab r i c   c o n s i s t i n g   of  f ine  t h r e a d s   and  a  wear  

face  c o n s i s t i n g   of  coa r se r   and  more  w e a r - r e s i s t a n t   yarns   by 

using  d i f f e r e n t   yarn  dimensions  and/or   f i b r e   m a t e r i a l s   in  t h e  

two  weft  l a y e r s .   However,  these  c o n f l i c t i n g   r e q u i r e m e n t s   c a n n o t  

be  met  by  the  warp  th reads   i n t e r c o n n e c t i n g   the  two  weft  l a y e r s .  

From  a  fo rmat ion   point   of  view  it   is  d e s i r a b l e   tha t   t h e s e  

th reads   are  of  as  fine  dimensions  as  p o s s i b l e   but  in  t h e i r  

c apac i t y   of  machine  d i r e c t i o n   th reads   they  should  be  able  t o  

take  the  t e n s i l e   s t r e s s   to  which  they  are  exposed  w i thou t   t h e i r  

e l o n g a t i n g   becoming  abnormally  h i g h .  

The  next  stage  of  development  c o n s i s t e d   in  i n t e r c o n n e c -  

t ion  of  two  s i n g l e - l a y e r   f a b r i c s   in  the  manner  d e s c r i b e d   i n  

SE-PS  7806764-2.   The  purpose  of  the  i nven t ion   d i s c l o s e d   i n  

th i s   p u b l i c a t i o n   is  to  make  i t   p o s s i b l e   to  i n t e r c o n n e c t   two 

weaves  wi thou t   causing  d i s t u r b a n c e   on  the  p a p e r - f a c i n g   s i d e .  

This  purpose  is  met  to  the  full   and  th i s   type  of  forming  f a b r i c  

is  used  nowadays  in  the  format ion   of  the  f ine  paper  q u a l i t i e s  

for  which  up  t i l l   then  s y n t h e t i c   forming  f a b r i c s   could  not  be 

used.  The  d i f f i c u l t i e s   in  c o r r e l a t i n g   the  p r o p e r t i e s   o f  

e l o n g a t i o n   and  load  of  the  two  weaves  have,  however,  lead  t o  

the  s i t u a t i o n   tha t   one  of  the  weaves  take  the  m a j o r i t y   of  t h e  

load  and  tha t   t h e i r   p r o p e r t i e s   are  somewhat  impaired   compared 



to  those  of  d o u b l e - l a y e r   f a b r i c s .   In  a d d i t i o n ,   the  s t r e n g t h   o f  

the  seam  of  the  f ab r i c   is  not  e n t i r e l y   s a t i s f a c t o r y .  

The  s u b j e c t   i nven t ion   is  c h a r a c t e r i z e d   t h e r e i n   tha t   t h e  

f i r s t   weave  comprises   a  f i r s t   system  and  a  second  system  o f  

yarns  which  yarn  systems  are  p e r p e n d i c u l a r   to  each  o t h e r ,   s a i d  

f i r s t   weave  being  combined  with  the  second  weave,  t h e l a t t e r  

c o n s i s t i n g   of  a  f i r s t   system  and  a  second  system  of  yarns  which 

are  p a r a l l e l   to  each  o ther   and  which  are  p o s i t i o n e d   e s s e n t i a l l y  

in  superposed   r e l a t i o n s h i p ,   and  of  a  t h i r d   system  of  y a r n s  
which  are  p e r p e n d i c u l a r   to  said  two  systems  and  which  i n t e r -  

connect   these  two  s y s t e m s .  

P r e f e r a b l y ,   the  f i r s t   and  second  systems  of  the  second  

weave  are  weft   th reads   whereas  the  t h i r d   thread   system  c o n s i s t s  

of  warp  t h r e a d s .  

P r e f e r a b l y ,   the  d iameter   of  the  t h reads   of  the  f i r s t  

weave  is  sma l l e r   than  the  d iameter   of  the  th reads   of  the  s econd  

weave .  

A  forming  f a b r i c   in  accordance   with  the  i n v e n t i o n   may 
be  des igned  so  as  to  comprise  a  f i r s t   weave  of  a  f i n e - m e s h  

s t r u c t u r e   ensur ing   very  even  water  t h r o u g h - f l o w   w i thou t   f i b r e  

losses   or  t e n d e n c i e s   to  mark  the  paper  web.  At  the  same  t i m e  

the  s t a b i l i t y   is  improved  so l e ly   through  the  second  weave.  In  

th i s   manner,  the  f i r s t   weave  need  not  be  des igned  to  take  any 
load.   The  s t r e n g t h   of  the  seam  which  has  not  been  very  s a t i s -  

f a c to ry   in  p r i o r - a r t   forming  f a b r i c s   compris ing   double  w e a v e s ,  
is  c o n s i d e r a b l y   improved .  

In  a d d i t i o n ,   a  loop  seam  may  be  provided  in  the  s econd  

weave  in  a  more  e x p e d i e n t   manner.  The  dimension  of  the  l o o p s  

may  be  chosen  smal le r   than  the  t h i c k n e s s   of  the  second  weave 
and  t h e r e f o r e   the  loops  of  the  seam  are  p r o t e c t e d   a g a i n s t  

a b r a s i o n .  

Of  the  two  p a r a l l e l   th read   systems  of  the  second  weave 

the  th read   system  c l o s e s t   to  the  machine  dewater ing   e l e m e n t s  

can  be  made  e n t i r e l y   of  a  h ighly   w e a r - r e s i s t a n t   m a t e r i a l .  

One  advantage  found  in  double  f ab r i c   machines  is  t h e  

a b i l i t y   of  the  f ab r i c   to  r e t a i n   wate r .   Another  advantage   is  t h e  



r i g i d i t y   of  the  f a b r i c ,   r e s u l t i n g   in  the  f ab r i c   t r a v e l l i n g   i n  

qui te   a  p lanar   c o n d i t i o n   through  the  machine  wi thou t   t e n d e n c i e s  

towards  r idge  f o r m a t i o n .  

The  i nven t ion   will  be  d e s c r i b e d   in  the  fo l lowing   w i t h  

r e f e r e n c e   to  the  accompanying  schemat ica l   drawings,   w h e r e i n  

Figs .   1  -  4   are  s e c t i o n a l   views  through  the  f a b r i c   i n  

accordance   with  the  i nven t ion   as  seen  in  one  thread  d i r e c t i o n ,  

p r e f e r a b l y   the  warp  th read   d i r e c t i o n ,   and  showing  a  number  o f  

d i f f e r e n t   b inding   p a t t e r n s .  

The  forming  f ab r i c   in  accordance   with  the  i n v e n t i o n  

p r e f e r a b l y   is  f l a t   woven  and  jo ined   to  endless   form.  In  t h i s  

case  the  warp  t h reads   are  the  m a c h i n e - d i r e c t i o n   t h r eads   of  t h e  

f a b r i c   whereas  the  weft  t h reads   are  the  c rosswise   th reads   i n  

the  p o s i t i o n   of  use  of  the  f a b r i c .   A l t e r n a t i v e l y ,   the  f a b r i c  

may  be  woven  e n d l e s s ,   in  which  case  the  thread  d i r e c t i o n s   r e l a -  

t ive   to  the  machine  d i r e c t i o n   are  the  oppos i t e   o n e s .  

The  embodiments  i l l u s t r a t e d   in  Figs .   1 -  4  show  a  f i r s t  

weave  1  which  p r e f e r a b l y   is  a  f ine-mesh  weave  which  in  p o s i t i o n  

of  use  of  the  f a b r i c   faces  the  ma te r i a l   to  be  formed.  T h i s  

weave,  in  the  fo l lowing   r e f e r r e d   to  as  the  top  c l o t h ,   is  a 

t w o - s h a f t   p a t t e r n   weave  in  accordance   with  the  embodiments  

i l l u s t r a t e d   in  Figs.   1,  2  and  4,  which  means  tha t   each  thread   2 

in  one  d i r e c t i o n ,   e .g .   the  warp  thread  d i r e c t i o n ,   binds  above  

every  other   th read   3a  and  undernea th   every  other   t h r e a d  

3b  in  the  other   d i r e c t i o n ,   e .g .   the  weft  thread  d i r e c t i o n .  

Other  weaving  p a t t e r n s   may  be  used  in  the  top  c l o t h ,   such  as  a 

Batavia   weave  i l l u s t r a t e d   in  Fig.  3 .  

A  second  weave  4  is  p o s i t i o n e d   underneath   the  top  c l o t h  

and  c o n s t i t u i t e s   the  bottom  c lo th   of  the  f a b r i c ,   which  c l o t h  

faces  the  dewate r ing   e lements   of  the  machine.  This  second  weave 

4  p r e f e r a b l y   is  a  coa r se r -mesh   weave  and  c o n s i s t s   of  d o u b l e  

thread   systems  5,  6  in  one  d i r e c t i o n ,   f o r  i n s t a n c e   the  w e f t  

thread  d i r e c t i o n .   These  thread  systems  are  p a r a l l e l   and 

p o s i t i o n e d   in  superposed  r e l a t i o n s h i p .   A  f u r t h e r   th read   sy s t em 

7  is  p o s i t i o n e d   in  the  o ther   d i r e c t i o n ,   for  i n s t a n c e   the  warp 
thread  d i r e c t i o n ,   at  r i gh t   angles  to  the  d i r e c t i o n   of  e x t e n s i o n  



of  the  double  th read   systems  5,  6.  The  t h reads   7  may  i n t e r w e a v e  

with  the  t h reads   5,  6  in  any  s u i t a b l e   p a t t e r n ,   such  as  t h e  

e i g h t - s h a f t   p a t t e r n s   i l l u s t r a t e d   in  Figs.   1,  2  and  3  or  t h e  

f o u r - s h a f t   p a t t e r n   i l l u s t r a t e d   in  Fig.  4.  The  two  t h r e a d  

systems  5  and  6  may  comprise  d i f f e r e n t   numbers  of  t h r e a d s .   For  

i n s t a n c e ,   the  number  of  t h reads   making  up  thread   system  5  may 

be  double  the  number  of  t h r eads   of  thread   system  6,  such  as  i s  

the  case  in  the  embodiment  i l l u s t r a t e d   in  Fig.  2 .  

The  two  weaves  are  in terwoven  (not  i l l u s t r a t e d ) .  

P r e f e r a b l y ,   s e p a r a t e   b inder   weft   t h reads   i n t e r w e a v i n g   with  warp  
t h r eads   from  the  two  weaves  may  be  used  for  th i s   purpose .   It  i s  

l i k e w i s e   p o s s i b l e   to  use  b inder   warp  t h r e a d s .   Some  of  t h e  

t h r eads   comprised  in  the  th read   systems  of  one  of  the  weaves  

may  also  weave  with  p e r p e n d i c u l a r   t h reads   from  the  o t h e r  

weave .  

A  forming  f ab r i c   in  accordance   with  the  i n v e n t i o n   may 
c o n s i s t   of  a  f ine-mesh  top  c lo th   compris ing  30  t h reads / cm  o f  

0.17  mm  p o l y e s t e r   monof i laments   2,  3  in  both  d i r e c t i o n s .   The 

thread   system  7  of  i n t e r c o n n e c t i n g   th reads   in  the  bottom  c l o t h  

may  c o n s i s t   of  0.25  mm  p o l y e s t e r   monof i laments   having  a  t h r e a d  

dens i ty   of  30  t h r eads / cm.   Of  the  double  p a r a l l e l   thread   sy s t ems  

5,  6  in  the  bottom  c lo th   the  t h reads   5  c l o s e s t   to  the  top  c l o t h  

may  c o n s i s t   of  0.22  mm  p o l y e s t e r   monof i laments   with  a  t h r e a d  

d e n s i t y   of  15  t h r e a d s / c m .   The  lower  one  6  of  the  two  p a r a l l e l  

th read   systems  p r e f e r a b l y   c o n s i s t s   wholly  or  p a r t l y   of  a 

w e a r - r e s i s t a n t   monof i lament   m a t e r i a l ,   such  as  polyamide,   which  

does  not,  however,  exclude  the  use  of  o ther   m a t e r i a l s .   The  y a r n  
dimensions  of  the  th read   system  6  p r e f e r a b l y   is  0.30  mm  and  t h e  

thread   dens i ty   15  t h reads / cm  or  7.5  t h r eads / cm,   when  t h e  

p a t t e r n   accord ing   to  Fig.  2  or  an  e q u i v a l e n t   p a t t e r n   is  u s e d .  

The  i n v e n t i o n   is  not  l i m i t e d   to  the  embodiments  

i l l u s t r a t e d   in  the  drawings  or  e x e m p l i f i e d   here in   but  many 
other   des igns   and  m o d i f i c a t i o n s   t h e r e o f   are  p o s s i b l e   wi th in   t h e  

scope  of  the  appended  c l a i m s .  



1.  A  forming  f ab r i c   for  use  in  papermaking,   c e l l u l o s e  

and  s i m i l a r   machines ,   said  f a b r i c   compris ing   a  f i r s t   weave 

which  in  p o s i t i o n   of  use  of  the  f ab r i c   faces  the  m a t e r i a l   to  be 

formed,  and  a  second  weave,  which  is  i n t e r c o n n e c t e d   with  t h e  

f i r s t   weave,  c h a r a c t e r i z e d   t h e r e i n   tha t   t h e  

f i r s t   weave  (1)  c o n s i s t s   of  a  f i r s t   system  and  a  second  sy s t em 

of  t h reads   (2,  3)  which  yarn  systems  are  p e r p e n d i c u l a r   to  e ach  

o the r ,   said  f i r s t   weave  being  combined  with  the  second  weave 

(4),   which  second  weave  c o n s i s t s   of  a  f i r s t   system  and  a  s e c o n d  

system  of  t h reads   (5,  6)  which  are  p a r a l l e l   with  each  o ther   and 

which  are  p o s i t i o n e d   e s s e n t i a l l y   in  superposed  r e l a t i o n s h i p ,  

and  of  a  t h i r d   system  of  t h reads   (8) ,   which  are  p e r p e n d i c u l a r  

to  said  two  systems  (5,  6)  and  which  i n t e r c o n n e c t   said  two 

systems  (5,  6 ) .  

2.  A  forming  f ab r i c   as  claimed  in  claim  1 ,  

c  h  a  r  a  c  t  e  r   i  z  e  d   t h e r e i n   tha t   the  two  p a r a l l e l  

systems  (5,  6)  of  said  second  weave  (4)  are  weft  t h r e a d s  

whereas  th reads   of  the  t h i rd   system  (7)  are  warp  t h r e a d s .  

3.  A  forming  f ab r i c   as  claimed  in  claim  1 ,  

c  h  a  r  a  c  t  e  r   i  z  e  d   t h e r e i n   tha t   the  t h reads   (2,  3)  o f  

the  f i r s t   weave  (1)  are  of  smal le r   d iameter   s ize   than  t h e  

th reads   (5,  6,  7)  of  the  second  weave  ( 4 ) .  

4.  A  forming  f ab r i c   as  claimed  in  any  one  of  t h e  

p reced ing   c la ims ,   c  h  a  r  a  c  t  e  r   i z e d   t h e r e i n   tha t   t h e  

two  weaves  (1,  4)  are  i n t e r c o n n e c t e d   by  means  of  s e p a r a t e  

b inder   weft  t h r e a d s .  

5.  A  forming  f ab r i c   as  claimed  in  any  one  of  the  c l a i m s  

1  -  3 ,  c  h  a  r  a  c  t  e  r   i z e d   t h e r e i n   tha t   the  two  weaves  

(1 ,  4 )   are  i n t e r c o n n e c t e d   by  means  of  s epa ra t e   binder   warp 
t h r e a d s .  

6.  A  forming  f ab r i c   as  claimed  in  any  one  of  c l a i m s  

1  -  3 ,  c  h  a  r  a  c  t  e  r   i  z  e  d   t h e r e i n   tha t   the  two 

weaves  (1,  4)  are  i n t e r c o n n e c t e d   by  i n t e r l a c i n g   some  of  t h e  

th reads   comprised  in  the  thread  systems  of  one  of  the  weaves  

with  p e r p e n d i c u l a r   th reads   in  the  o ther   weave.  
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