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@  A  method  of  printing  a  substrate. 

  The  invention  relates  to  a  method  of  printing  a  substrate 
in  a  pattern  with  a  viscous  mass  in  the  form  of  a  foam  using 
a  screen  printing  machine. 

In  order  to  provide  new  structures,  especially  in  com- 
bination  with  the  printing  of  fibrous  webs,  the  invention  is 
characterized  in  that  the  foam  used  has  meta-stable  foam 
properties.  Meta-stable  means  that  no  liquid  is  settled  after 
24  hours  standing  at  20  °C. 



This  i nven t ion   r e l a t e s   to  a  method  of  p r i n t i n g   a  s u b s t r a t e  

in  a  p a t t e r n   with  a  v iscous  mass  in  the  form  of  a  foam  using  a  s c r e e n  

p r i n t i n g   mach ine .  

A  s i m i l a r   method  is  d i s c l o s e d   in  the  pub l i shed   European  

p a t e n t   a p p l i c a t i o n   47  559.  The  d i s c l o s u r e   t h e r e o f   is  i n c o r p o r a t e d  

here in   by  r e f e r e n c e .   In  tha t   a p p l i c a t i o n ,   the  use  of  a  foam  i s  

mentioned  at  the  end .  

Exper ience   with  foams  h i t h e r t o   used  for  th is   purpose  has  

taught   tha t   the  p a t t e r n   p r in t ed  in to  the   s u b s t r a t e   loses  the  foamed 

form  v i r t u a l l y   immedia te ly .   The  foam  bubbles  bu r s t   before   or  d u r i n g  

d ry ing ,   and  the  r e s u l t   is  tha t   the  m a t e r i a l   f u l l y   comes  into  d i r e c t  

c o n t a c t   with  the  s u b s t r a t e .   In  a d d i t i o n   there   may  be  a  s l i g h t   d e g r e e  

of  m i g r a t i o n .  

In  the  pa t en t   a p p l i c a t i o n   r e f e r r e d   to,  the  use  of  h i g h l y  

s t a b l e   foams  is  e x p l i c i t l y   avo ided ,   because  they  would  not  be 

absorbed  by  the  s u b s t r a t e   f a s t   enough.  For  such  f a s t   a b s o r p t i o n ,  

a  lower  foam  s t a b i l i t y   is  c o n s i d e r e d   e s s e n t i a l .  

S u r p r i s i n g l y   i t   has  now  been  found  t h a t ,   with  t h e  

squeegee  device  d e s c r i b e d   in  EP-A  47  559,  in  p a r t i c u l a r   f o r  

p r i n t i n g   f i b rous   webs,  the  use  of  highly  s t a b l e   foams  is  q u i t e  

p o s s i b l e   and  even  may  involve   a  number  of  t e c h n i c a l   a d v a n t a g e s .  

The  i n v e n t i o n   is  a c c o r d i n g l y   c h a r a c t e r i z e d   by  using  a 

foam  having  m e t a - s t a b l e   foam  p r o p e r t i e s .   P r e f e r a b l y ,   the  s t a r t i n g  

poin t   is  such  a  s t a b l e   foam  tha t   the  foam  s t r u c t u r e   is  s u b s t a n t i a l l y  

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

subsequen t   d r y i n g .  

As,  during  the  a p p l i c a t i o n   of  the  foam  to,  or  in,  t h e  

s u b s t r a t e ,   and  during  the  subsequen t   t r a n s p o r t   of  the  t r e a t e d  

s u b s t r a t e ,   the  foam  will  i n e v i t a b l y   be  s u b j e c t e d   to  high  s h e a r i n g  

f o r c e s ,   a  small  p r o p o r t i o n   of  the  foam  c e l l s   will  loose  t h e i r  

o r i g i n a l   s t r u c t u r e   and  bu r s t .   This  will  g e n e r a l l y   not  be  in  e x c e s s  

of  10-15%  of  the  c e l l s .  

In  the  case  of  f i b rous   webs,  one  f a c t o r   is  the  c e r t a i n  

depth  to  which  the  foam  pressed   from  the  r o t a t i o n   screen  can 

p e n e t r a t e   inwardly .   When  the  foam  s t a b i l i t y   is  so  high  tha t   d u r i n g  



and  a f t e r   the  passage  of  the  screen  the  shear  forces   do  not  r e s u l t  

in  unduly  high  d e s t r u c t i o n   of  the  ex t e rna l   foam  s t r u c t u r e ,   a 

screen  p r i n t   in  the  form  of  foam  is  l o c a l l y   l e f t   in  the  s u b s t r a t e .  

S u r p r i s i n g l y   i t   has  been  found  t h a t ,   with  s u f f i c i e n t l y   s t a b l e   foam,  

it   is  p o s s i b l e   to  p r i n t   with  very  sharp  contours   in  th is   manner  

and  tha t   a f t e r   drying  the  o r i g i n a l   foam  form  can  be  m a i n t a i n e d .  

While  m a i n t a i n i n g   the  advantages   tha t   can  be  gained  by  p r i n t i n g  

with  foam  on  the  r o t a t i o n - s c r e e n   p r i n t i n g   machine,   such  as  a c c u r a t e  

dosage  per  uni t   area ,   economic  power  consumpt ion,   and  t h e  

p o s s i b i l i t y   of  f a s t   swi tch ing   in  p roduc t ion   b a t c h e s ,   th is   e f f e c t  

a d d i t i o n a l l y   gives  the  advantages   d i r e c t l y   r e l a t e d   to  the  e x t e r n a l  

foam  form  of  the  p r i n t i n g   m a t e r i a l .   This  is  best   seen  when  t h e  

f i b r o u s   web  is  p r i n t e d   with  a  b inder   composi t ion   brought   into  t h e  

s u i t a b l e   foam  form.  It  can  then  be  seen  tha t   not  only  the  l o c a t i o n ,  

but  the  depth  of  p e n e t r a t i o n   of  the  p r i n t e d   foam  composi t ion   can 

be  a c c u r a t e l y   c o n t r o l l e d .  

When  e j e c t e d   from  the  s c r een ,   the  foam  is  c l e a r l y  

d e p o s i t e d   in  the  f l e ece   m a t e r i a l   as  an  e x t r u s i o n   p i l l a r .   By  means 
d i s t r i b u t i o n  

of  th is   cont ro l   of  the  foam/  all  so r t s   of  m a t e r i a l   e f f e c t s   can  be 

achieved  in  the  f ina l   p roduc t ;   not  only  in  d e c o r a t i v e   r e s p e c t ,   b u t  

also  s t r u c t u r a l l y .   This  opens  up  the  c o n s t r u c t i v e   route  to  new 

types  of  f ib rous   webs.  In  these  s t r u c t u r e s ,   the  des i r ed   c o m b i n a t i o n  

of  p r o p e r t i e s   can  be  suppor ted   by  a  s u i t a b l e   m a t e r i a l   s e l e c t i o n   o f  

b inder   type,   f i b e r   mixture   and  web  s t r u c t u r e .   The  t echn ique   o f  

p a t t e r n   p r i n t i n g   by  means  of  d i m e n s i o n a l l y   s t a b l e   foam 

compos i t ions   opens  up  the  p o s s i b i l i t y   of  i n t r o d u c i n g   new  s t r u c t u r e s  

by: 

a.  d e p o s i t i n g   a  sharp ly   def ined   p a t t e r n   in  the  plane  of  the  web. 

This  has  a  d e c o r a t i v e   s i g n i f i c a n c e ,   but  e s p e c i a l l y   in  the  c a s e  

of  f ib rous   webs,  also  one  of  su r face   s t r u c t u r e .   The  b i n d e r  

p a t t e r n   thus  produces  a  highly  f l e x i b l e   web  with  a  l i m i t e d  

number  of  free  f i b e r s   at  the  s u r f a c e .  

b.  o p e r a t i n g   with  i n t e r n a l   b i n d e r - f r e e   zones,   as  viewed  c r o s s -  

s e c t i o n a l l y   of  the  web,  by  c o n t r o l l i n g   the  depth  of  p e n e t r a t i o n  

of  the  foam  pas te .   This  can  be  of  importance  for  c o n t r o l l i n g  



the  a b s o r p t i v e   power.  

c.  using  this   p r i n t i n g   t echn ique   by  ad jus tmen t   of  the  s q u e e g e e -  

screen  system  for  applying  a  r e l i e f   p a t t e r n   of  d i m e n s i o n a l l y  

s t a b l e   foam. 

d.  r e a l i z i n g   two-fo ld   or  m u l t i - f o l d   p r i n t i n g s   on  one  or  both  s i d e s  

of  the  web  before   e f f e c t i n g   the  a f t e r t r e a t m e n t   in  the  d r y e r ,  

common  to  all  p r i n t s .  

All  th i s   is  demons t ra t ed   in  the  examples ,   w i thou t   a l l  

p o s s i b i l i t i e s   being  e x h a u s t i v e l y   d e a l t   with  t h e r e i n .  

These  examples  also  show  t h a t ,   when  using  d i m e n s i o n a l l y  

s t a b l e   foam  paste   by  means  of  the  screen  p r i n t i n g   t echn ique   o n l y ,  

is  i t   p o s s i b l e   to  have  two  or  more  p r i n t i n g   t r e a t m e n t s   take  p l a c e  

synch ronous ly   or  one  immedia te ly   a f t e r   a n o t h e r ,   and  only  t h e n  

fo l lowed  by  d ry ing .   The  advantage  of  th is   t r e a t m e n t   as  far   as  

process   economy  is  concerned ,   is  e v i d e n t .   Of  course ,   in  at  l e a s t  

one  of  these  p r i n t i n g s   the  m e t a - s t a b l e   foam  of  the  i n v e n t i o n   s h o u l d  

be  u s e d .  

Synchronous ly   p r i n t i n g   a  f l e x i b l e ,   porous,   f l a t   s t r u c t u r e ,  

such  as  a  f i b rous   web,  with  pas tes   on  o p p o s i t e   s ides   is  d e s c r i b e d  

in  the  pub l i shed   European  pa t en t   a p p l i c a t i o n   No.  54628.  In  i t ,  

however,  i t   is  on  the  one  hand  e x p l i c i t l y   argued  tha t   the  two 

s ides   should  be  t r e a t e d   with  a  d i f f e r e n t   p r i n t i n g   t e c h n i q u e ,   a n d ,  

on  the  o ther   hand,  no  use  is  made  of  a  m e t a - s t a b l e ,   h i g h - s t a b i l i t y  

foam  at  a l l .   It  is  the  very  combinat ion   of,  on  the  one  hand,  t h e  

method  improved  with  h ighly   s t a b l e   foam  when  using  the  r o t a r y - s c r e e n  

machine  accord ing   to  EP-A  47  559  with,   on  the other hand,  t h e  

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

same  time  or  in  s e r i e s ,   which  p o s s i b i l i t y   has  a r i s en   as  a  r e s u l t   o f  

the  h ighly   s t a b l e   foam,  tha t   the  subsequen t   heat  drying  t r e a t m e n t  

can  take  place  for  all  p r i n t i n g   t r e a t m e n t s   at  the  same  t i m e .  

The  compos i t ion   of  the  d i m e n s i o n a l l y   s t a b l e   foam  does  n o t  

involve   any  novel  p a r t i c u l a r   a s p e c t s :   the  high  foam  s t a b i l i t y   can 

be  achieved  by  using  f e a t u r e s   long  s ince  known  to  the  a r t .   Thus,  in  

a d d i t i o n   to  a  s u i t a b l e   s u r f a c t a n t ,   one  may  provide  for  a  h i g h  

v i s c o s i t y ,   for  the  a d d i t i o n   of  foam  s t a b i l i z e r s   or  a n t i - d e s i c c a n t s ,  

for  the  use  of  l ow-molecu la r   e m u l s i f i e r s ,   and  for  the  use  of  a  h i g h  



dry  con ten t .   The  dry  con ten t   should  be  at  l e a s t   20%.  The  h i g h e r  

the  con ten t   of  dry  m a t t e r ,   the  f a s t e r   the  b inder   will   c o a g u l a t e  

upon  forced  d ry ing ,   as  a  r e s u l t   of  which  the  foam  s t r u c t u r e   i s  

m a i n t a i n e d .  

The  composi t ion   of  ma t t e r   from  which  the  foam  i s  

prepared   u sua l l y   comprises an aqueous  d i s p e r s i o n ,   a l though  i t   i s  

qu i te   p o s s i b l e   to  use  o ther   s o l v e n t s   or  d i s p e r s i n g   agen t s ,   such  

as  e t h y l a c e t a t e .   Advan tageous ly ,   water  is  used  as  th i s   p r e s e n t s  

l i t t l e   or  no  envi ronmenta l   p r o b l e m s .  

If  the  b inder   i t s e l f   is  l i q u i d   as  can  be  the  case  w i t h  

e.g.  epoxy-  sys tems  or  l i q u i d i z e d ,   r e a c t i v e   w a t e r f r e e   s y s t e m s ,  

i t   is  also  p o s s i b l e   to  d i spense   with  the  s o l v e n t .  

Of  importance  to  the  d i m e n s i o n a l l y   m e t a - s t a b l e   foam,  i n  

a d d i t i o n   to  the  compos i t i on ,   is  the  phys ica l   f i n e n e s s .   For  t h e  

s t a b i l i t y   i t   is  of  importance  t ha t   the  average  d iamete r   of  the  foam 

bubbles  should  be  less   than  ha l f   the  average  f i b e r   i n t e r s p a c e   i n  

the  web.  The  s u i t a b i l i t y   of  the  foam  for  the  p r i n t i n g   process   on 

the  r o t a t i o n - s c r e e n   machine  can   be  e v a l u a t e d   in  var ious   ways.  

Thus,  for  example,  use  can  be  made  of  a  l a b o r a t o r y   h i g h - s p e e d  

mixer  to  beat  foam  to  a  c e r t a i n   f i n e n e s s   to  be  expressed   in  t h e  

dens i t y   in  g / l .   The  h igher   the  d e n s i t y ,   the  c o a r s e r   the  foam 

bubbles  are.  The  advan t ageous ly   used  values  range  between  50  and 

300  g / 1 .  

The  term  " m e t a - s t a b l e "   foam  as  used  in  th is   c o n n e c t i o n  

means  a  foam  which  s a t i s f i e s   the  fo l lowing   t e s t .  

A  volume  of  1  1  of  foam  i s  s e p a r a t e d   in  a  measuring  cyl inder  

covered,   and  allowed  to  s tand  at  20°C  for  24  hours.   Eva lua t ion   i s  

then  e f f e c t e d   by  measuring  the  amount  of  l i q u i d   s e t t l e d .   A  foam 

s u i t a b l e   for  use  in  the  d i m e n s i o n a l l y   s t a b l e   foam  paste   w i l l  

e x h i b i t   no  s e t t l e d   l i qu id   a f t e r   24  hours.   Such  a  foam  is  c o n s i d e r e d  

m e t a - s t a b l e .  

According  to  the  i n v e n t i o n ,   it  is  p o s s i b l e   to  p r i n t  

var ious   s u b s t r a t e s .   S u i t a b l e   are,   for  example,  all  so r t s   of  t e x t i l e  

f a b r i c s ,   k n i t t e d   f a b r i c s ,   for  example,  a  "Raschel"  f a b r i c   or  a 

t r i c o t   f a b r i c ,   "non-wovens"  whether  or  not  in  combinat ion  with  a 

f a b r i c   scr im,   foam  s t r u c t u r e s ,   for  example  coarse  p o l y u r e t h a n e  

foam,  and  the  l i k e .  



More  in  p a r t i c u l a r   i t   is  p o s s i b l e   to  use  a  s l i g h t l y  

r e i n f o r c e d   web  such  as  combined  s t r u c t u r e   of  a  f i b rous   web  with  a 

network,   a  woven  f a b r i c   or  a  k n i t t e d   f a b r i c .  

Another  a l t e r n a t i v e   which  can  be  advantageous   is  the  use  

of  a  s u b s t r a t e   in  the  form  of  a  t e x t i l e   s t r u c t u r e   or  a  foam 

s t r u c t u r e .  

S u i t a b l e   t e x t i l e   f a b r i c s   are  cot ton  and  woollen  f a b r i c s ,  

and  s u i t a b l e   "non-wovens"  are  e s p e c i a l l y   f ib rous   webs  made  from 

na tu ra l   f i b e r s ,   and  f i b e r s   of  s y n t h e t i c   p l a s t i c s   m a t e r i a l ,   b u t  

also  f i b e r s   of  g l a s s , c a r b o n   and  a s b e s t o s .  

P r i n t i n g   can  be  e f f e c t e d   with  all  so r t s   of  s u b s t a n c e s ,  

depending  on  the  f ina l   p roduct   con t empla t ed .   It  is  not  n e c e s s a r y  

for  p r i n t i n g   to  be  e f f e c t e d   in  a  des ign.   It  is  p o s s i b l e   to  p r i n t  

the  e n t i r e   s u r f a c e .   Some  examples  of  a p p l i c a t i o n s   are  the  b i n d i n g  

of  a  f i b rous   web,  p r i n t i n g   a  f i b r o u s   web  in  a  p a t t e r n   with  a 

d e c o r a t i v e   c h a r a c t e r ,   d e c o r a t i v e l y   b inding  a  needled  web,  

r ende r ing   a  s u b s t r a t e   w a t e r - r e p e l l e n t ,   or,  on  the  o ther   h a n d ,  

applying  a  w a t e r - a b s o r b i n g   l a y e r .  

The  m e t a - s t a b l e   foam  is  p repared   s t a r t i n g   from  known 

components.   Genera l ly   speak ing ,   the  compos i t ion   from  which  t h e  

foam  is  made  con t a in s   wate r ,   a  b inde r ,   a  t h i c k e n e r ,   a  s u r f a c t a n t  

(wet t ing   a g e n t ) ,   a  foam  s t a b i l i z e r   and  p o s s i b l y   a  f i l l e r .   Depending  

on  the  f ina l   product   c o n t e m p l a t e d ,   the  compos i t ion   con ta in s   one  o r  

more  o the r   subs t ances   to  be  app l i ed   to  the  s u b s t r a t e .   These  may  b e ,  

for  example,  p igments ,   w a t e r - p r o o f i n g   compounds,  compounds  p r o v i d i n g  

water  abso rbency ,   b i n d e r s ,   a n t i o x i d a n t s ,   f u n c t i o n a l   compounds  such 

as  carbon  b lack ,   and  the  l i k e .  

Binders  s u i t a b l e   for  use  in  the  p r e s e n t   i n v e n t i o n   a r e  

lower  a l k y l a c r y l a t e s ,   s t y r e n e - b u t a d i e n e   rubber ,   a c r y l o n i t r i l e  

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

c h l o r i d e   and  copolymers  of  v i n y l i d e n e   c h l o r i d e   with  o the r   monomers,  

p o l y v i n y l a c e t a t e ,   p a r t i a l l y   hydrolyzed   p o l y v i n y l a c e t a t e ,   p o l y v i n y l -  

a l c o h o l ,   p o l y v i n y l p y r r o l i d o n e ,   and  the  l i ke .   O p t i o n a l l y   these  b i n d e r s  

can  be  provided  with  a c i d i c   groups ,   for  example  by  c a r b o x y l a t i n g  

them.  A  s u i t a b l e   c a r b o x y l a t i n g   agent  is  for  example  m a l e i c  

a n h y d r i d e .  



S u i t a b l e   s u r f a c t a n t s   are  of  the  an ion ic   or  n o n - i o n i c  

type,  such  as  soaps,   a l k y l - a r y l   s u l f o n a t e s ,   f a t t y   a l c o h o l  

s u l f a t e s  ,   e t h o x y l a t e d   f a t t y   acid  compounds  and  the  l i k e .  

As  foam  s t a b i l i z e r s   s u i t a b l e   for  use  in  the  p r e s e n t  

i n v e n t i o n   the  fo l lowing   compounds  can  be  used:  f a t t y   a c i d - a m i d e  

c o n d e n s a t e s ,   ammonium-  and  potass ium  s t e a r a t e ,   c y c l o h e x a n o l e  

a lkylamino  s a l t s   of  a c e t i c   ac id ,   formic  acid  and  p r o p i o n i c   a c i d ,  

t e r t i a r y   amino  oxides  and  the  l i k e .  

The  f i l l e r s   to  be  used  in  connec t ion   with  the  p r e s e n t  

i nven t ion   are  the  usual  f i l l e r s   for  foam  p r i n t i n g ,   and  c o m p r i s e  

p igments ,   a c t ive   components  such  as  carbon  b lack ,   hydra ted   a l u m i n a ,  

blown  s i l i c a ,   e t c .  

The  p a r t i c l e   s ize  of  the  f i l l e r s   is  p r e f e r a b l y   at  m o s t  

20/um,  as  the  presence   of  l a r g e r   p a r t i c l e s   can  i n t e r f e r e   with  t h e  

process   of  the  i n v e n t i o n .  

The  foam  composi t ion   is  to  be  conver ted   into  a  m e t a -  

s t a b l e   foam  in  known  manner,  for  example,  by  bea t ing   the  c o m p o s i t i o n  

in  a  h igh-speed   mixer  with  a i r   or  ano ther   g a s .  
The  i nven t ion   is  also  d i r e c t e d   to  a  p r i n t e d   s u b s t r a t e  

produced  with  the  method  of  the  i n v e n t i o n .   These  p r i n t e d  

s u b s t r a t e s   are  novel  products   as  set  out  h e r e i n b e f o r e .  

In  the  fo l lowing   Examples  I  to  VI,  the  use  of  m e t a -  

s t a b l e   foam  is  i l l u s t r a t e d .   Table  A  s p e c i f i e s   the  p r o p e r t i e s   o f  

the  foams  u s e d .  

Example  I 

Bonding  and  d o t - p r i n t i n g   a  web  in  one  pass  for  making  an  a d h e s i v e  

i n t e r l i n i n g .  

A  f i b rous   web  of  30  g/m2,  c o n s i s t i n g   of  50%  1.7  d t e x ,  

40  mm  v i scose   f i b e r s ,   40%  1.7  dtex,   60  mm  p o l y e s t e r   f i b e r s   and  10% 

p o l y e s t e r   mel t ing   f i b e r   having  a  mel t ing   point   of  130oC,  is  t h e r m o -  

f ixed  with  hot  a i r   and  then  p r i n t e d   on  a  r o t a ry   screen  machine,   by 

means  of  a  p a t t e r n e d   s t e n c i l   having  an  open  area  of  25%,  with  a 

q u a n t i t y   of  25  g/m2  m e t a - s t a b l e   foam  on  the  basis   of  a  l a tex   o f  

c a r b o x y l a t e d   b u t y l a c r y l a t e   res in   having  a  dry  con ten t   of  40%  and  a 

foam  dens i t y   of  200  g / l .   At  the  same  t ime,  or  immediate ly   t h e r e -  

a f t e r ,   the  web  is  p r i n t ed   on  the  same  machine,   and  in  r e g i s t e r   w i t h  



the  p receding   p r i n t   p a t t e r n   with  dots  of  a  l a t e n t   adhes ive   by 

means  of  a  s t e n c i l   of  a  s i m i l a r   p a t t e r n   but  with  sma l l e r   a p e r t u r e s ,  

so  tha t   the  open  area  is  now  10%.  The  l a t e n t   adhes ive   is  a  c o p o l y -  

amide  s o l u t i o n   in  p - t o l u e n e s u l f o n a m i d e   having  a  dry  con ten t   of  30%, 

which  is  app l i ed   in  a  q u a n t i t y   of  50  g/m2. 

Af te r   th is   double  screen  p r i n t i n g   passage ,   the  web  i s  

un i formly   d r i e d ,   g e l l e d   and  cured  for  30  seconds  at  150°C. 

The  r e g i s t e r e d   p r i n t s   can  be  a p p l i e d ,   as  d e s i r e d ,   on  t h e  

same  side  of  the  f i b r o u s   web  or  on  o p p o s i t e   s i de s .   R o t a t i o n - s c r e e n  

machines  equipped  for  th is   purpose  are  known  per  s e .  

Example  I I  

Bonding  a  f i b r o u s   web  in  u n i c o l o u r   with  s t a b l e   foam  and  d o t - p r i n t i n g  

with  a  l a t e n t   a d h e s i v e .  

A  f i b rous   web  of  50  g/m2,  c o n s i s t i n g   of  30%  1.7  d tex,   40 

mm  nylon  66  f i b e r s ,   60%  3.3  d tex ,   40  mm  nylon  66  f i b e r s   and  10% 
f i b e r s  

1.7  d tex,   40  mm  po lypropylen&,   is  t he rmof ixed   and  s u b s e q u e n t l y  

p r i n t e d   on  a  r o t a r y   screen  machine  with  75  g/m2  s t a b l e   foam  on  t h e  

bas is   of  a  l a tex   of  so f t   c a r b o x y l a t e d   s t y r e n e - b u t a d i e n e   r u b b e r  

having  a  dry  con t en t   of  20%  and  a  foam  d e n s i t y   of  100  g/l  by  means 

of  a  r o t a t i o n   screen  with  a  f i n e n e s s   of  60  mesh  and  an  open  area  o f  

45%.  Subsequen t ly   the  f i b r o u s   web  thus  t r e a t e d   is  d o t - p r i n t e d   with  a 

q u a n t i t y   of  30  g/m2  of  a  c o p o l y e s t e r   s o l u t i o n   provided  with  a 

foaming  agent ,   having  a  dry  con ten t   of  30%,  by  means  of  a  r o t a t i o n  

screen  having  a  f i n e n e s s   of  17  mesh.  Af te r   these  two  p r i n t i n g  

p a s s a g e s ,   the  b inder   is  un i formly   dr ied   and  hardened  in  a  f u r n a c e ,  

and  at  the  same  time  the  p r i n t e d   dots  of  the  l a t e n t   c o p o l y a m i d e  

adhes ive   are  foamed  and  g e l l e d .   This  heat  passage  at  150°C  takes  40 

seconds.   The  product   is  s u i t a b l e   for  use  as  an  i n t e r l i n i n g .  

Example  III  of  a 
D e c o r a t i v e l y   b o n d i n g / n e e d l e d   web  by  means  of  pigmented  foam  b i n d e r s .  

A  1.1  mm  th ick   needled  web  of  150  g/m ,   c o n s i s t i n g   of  100% 

1.7  dtex,   40  mm  p o l y e s t e r   f i b e r s ,   and  r i g i d i f i e d   under  a  l i g h t  
c a l e n d a r   p r e s s u r e   at  220°C,  is  passed  along  three   r o t a r y - s c r e e n  

s t e n c i l s ,   whereby,  s u c c e s s i v e l y ,   the  fo l lowing   b inder   c o m p o s i t i o n s  

are  a p p l i e d :  



a.  a  q u a n t i t y   of  25  g/m2  of  an  i n s t a b l e   foam  on  the  basis   of  a 

l i g h t - g r e y   pigmented  c a r b o x y l a t e d   a c r y l a t e   l a tex   having  a  d ry  

con ten t   of  40%,  e x h i b i t i n g   so f t   rubber  c h a r a c t e r i s t i c s   and 

having  a  foam  d e n s i t y   of  100  g / l .   P r i n t i n g   was  e f f e c t e d   with  a 

r e g u l a r   open- sc reen   s t e n c i l   having  a  f i n e n e s s   of  60  mesh  u n d e r  

such  a  p r e s su re   in  the  i n t e r n a l   squeegee  system  tha t   the  b i n d e r  

p e n e t r a t e s   0.25  mm  into  the  f l e e c e .  

b.  by  means  of  a  p a t t e r n e d   s t e n c i l   having  an  open  area  of  60%,  a 

q u a n t i t y   of  6.5  g/m2  of  a  d i m e n s i o n a l l y   s t a b l e   foam,  having  a 

dry  con ten t   of 34%  on  the  basis   of  a  l i g h t - g r e y   pigmented  l a t e x  

of  a  sof t   c r o s s l i n k a b l e   p o l y u r e t h a n e   having  a  foam  d e n s i t y   o f  

100  g / l .   This  foam  is  caused  to  p e n e t r a t e   0.1  mm  into  the  f l e e c e .  

c.  by  means  of  a  p a t t e r n e d   s t e n c i l   having  an  open  area  of  10%,  a 

q u a n t i t y   of  2.0  g/m2  of  a  d i m e n s i o n a l l y   s t a b l e   foam,  having  a 

dry  con ten t   of43% ,  on  the  bas is   of  a  da rk -g rey   pigmented  l a t e x  

of  so f t   c r o s s l i n k a b l e   p o l y u r e t h a n e   having  a  foam  dens i t y   o f  

200  g/1.  This  foam  is  caused  to  p e n e t r a t e   0.1  mm  into  the  f l e e c e .  

After   these  t h r eepas sages ,   the  product   is  d r ied   in  a 

furnace   and  hardened  at  160°C  for  2  minutes .   The  product   can  be 

used  as  a  s u i t c a s e   l i n e r .  

Example  IV 

Bonding  and  at  the  same  time  o i l - p r o o f i n g   and  w a t e r - p r o o f i n g  

a  non-woven  s t r u c t u r e .  

A  1.0  mm  th ick   f i b rous   web  of  60  g/m2,  c o n s i s t i n g   of  a 

mixture  of  black  p o l y e s t e r   f i b e r   of  30%  1.7  d tex/40  mm  and  6 0 f  

3.3  d tex/40  mm  and  10%  of  g lossy   p o l y e s t e r   mel t ing   f i b e r   having  a 

mel t ing   point   of  130°C,  is  a f t e r   t h e r m o f i x a t i o n ,   bonded  by  means 

of  a  ro t a ry   s c r e e n  h a v i n g   an  e n t i r e l y   open,  i . e .   n o n - p a t t e r n e d ,  

screen  area whereby it laden  with  a  q u a n t i t y   of  100  g/m2  of  a  d i m e n s i o n a l l y  

s t ab l e   foam  having  a  dry  con ten t   of  30%  on  the  basis   of  a  l a tex   o f  

n o n - f i l l e d ,   hard,  c r o s s l i n k a b l e   a c r y l a t e   rubber .   Foam  dens i t y   i s  

100  g / l .   This  f i r s t   ro tary-screen  passage  i s   fo l lowed  by  a  s econd  

passage along  a  r o t a ry   screen  tha t   is  also  open,  and  whereby,  on  t h e  

same  side  o f  t h e   web,  a  q u a n t i t y   of  10  g/m2  of  d i m e n s i o n a l l y   s t a b l e  

foam  mix tu re ,   with  a  dry  con ten t   of  20%,  on  the  basis   of  a  n o n - f i l l e d  

composi t ion   of  m e l a m i n e - f a t t y   acid  condensa te   and  a  f l u o r o c a r b o n  



in  the  form  of  an  emuls ion.   Foam  d e n s i t y   is  100  g / l .   The  depth  o f  
p a s s a g e  

p e n e t r a t i o n   of  the  l a t t e r   /  is  0.1  mm.  These  two  r o t a r y - s c r e e n  

passages  are   fo l lowed ,   for  drying  and  complete  c r o s s - l i n k i n g   by  a 

t r e a t m e n t   in  a  furnace   in  130°C  for  2  minutes .   The  product   can  be 

used  for  u p h o l s t e r y   in  m o t o r c a r s .  

Example  V 

P r i n t i n g   webbing  with  d i f f e r e n t   foam  mix tures   in  a  p a t t e r n .  

A  2.0  mm  th ick   white  p o l y e s t e r   f i b rous   web  c o n s i s t i n g  

of  a  mix ture   of  30%  5.0  d tex /50   mm,  40%  17.0  d tex /80   mm  and  30% 

3.3  d tex /40   mm,  with  40%  of  the  kind  l a s t - m e n t i o n e d   c o n s i s t i n g  

of  a  me l t ing   f i b e r   having  a  s o f t e n i n g   range  of  160-220°C  i s ,   a f t e r  

f i x a t i o n   at  220°C,  p r i n t e d   by  means  of  two  immedia te ly   c o n s e c u t i v e  

ro t a ry   screen  p a s s a g e s .  

The  f i r s t   screen  has  a  p a t t e r n   with  80%  free  a p e r t u r e s  

of  the  screen  area.   By  means  of  th is   s c r een ,   a  q u a n t i t y   of  145 

g/m2  of  a  d i m e n s i o n a l l y   s t a b l e   foam  c o m p o s i t i o n ,   having  a  d r y  

con ten t   of  45%,  on  the  bas is   of  a  l a tex   of  a  hard  m e t h y l -  

m e t h a c r y l a t e   r es in   with  a  foam  d e n s i t y   of  100  g/1  is  a p p l i e d .  

The  second  screen  is  p a t t e r n e d   with  20%  free  a p e r t u r e s  

of  the  screen  area  and  p r i n t s   the  s u b s t r a t e   in  r e g i s t r y   with  t h e  

p a t t e r n   of  the  f i r s t   s c r e e n ,   namely,  on  the  s t i l l   open  s u b s t r a t e  

p o r t i o n s .   This  is  e f f e c t e d   by  means  of  a  d i m e n s i o n a l l y   s t a b l e   foam 

c o n t a i n i n g   100%  epoxy  res in   and  having  a  foam  d e n s i t y   of  200  g / l ,  

in  a  q u a n t i t y   of  100  g/m2. 

Af te r   the  two  p r i n t i n g   pa s sages ,   the  product   i s  
o 

s u b s t a n t i a l l y   dr ied   at  150  C  for  2  minutes  and  then  s u b j e c t e d   t o  

a f t e r - d r y i n g   and  hardening   at  140°C  for   1  m i n u t e .  

The  product   ob ta ined   cannot  be  c rushed ,   and  can  be  u sed  

as  a  f l e x i b l e   spacer   for  l a m i n a t i o n .  

Example  VI 

A p p l i c a t i o n   of  a  n o n - c o r r o s i v e   w a t e r - a b s o r b e n t   l ayer   to  a  web. 

A  p o l y e s t e r   f i b rous   web  of  40  g/m2,  c o n s i s t i n g   of  90% 

1.7  d tex /40   mm  and  10%  1.7  dtex  mel t ing   f i b e r   having  a  m e l t i n g  

poin t   of  130°C,  and  having  a  r a t i o   in  t e n s i l e   s t r e n g t h   in  t h e  

l o n g i t u d i n a l   and  t r a n s v e r s e   d i r e c t i o n s   of  5:1  is  provided  by  means 



of  a  r o t a ry   screen  with  a  con t inuous   top  coa t ing   of  115  g/m2  o f  

d i m e n s i o n a l l y   s t a b l e   foam  on  the  basis   of  polyvinyl   alcohol  s o l u t i o n  

in  v i n y l a c e t a t e ,   having  a  dry  con ten t   of  40%,  with  30%  of  the  d ry  

ma t t e r   c o n s i s t i n g   of  s u p e r - a b s o r b e n t   a c r y l a t e   powder.  Foam  d e n s i t y  

is  150  g / l .  

Immediately  t h e r e a f t e r ,   in  a  next  ro t a ry   screen  p a s s ,  

the  same  side  of  the  web  is  provided  with  a  dose  of  1C  g/m2  of  an 

i n s t a b l e ,   t h i ckened   foam,  having  a  dry  con ten t   of  10%,  and  a  foam 

dens i t y   of  200  g / l ,   on  the  basis   of  a  s o l u t i o n   of  b e n z o t r i a z o l e   i n  

e thano l .   The  product   is  dr ied  and  hardened  at  500C  for  1  m i n u t e .  

In  the  fo l lowing   Table  A,  some  p r o p e r t i e s   of  the  v a r i o u s  
foam  compos i t ions   are  set   f o r t h .   Please  note  t ha t   the  foam  s t a b i l i t y  
and  the  m e t a - s t a b i l i t y   t e s t s   are  two  d i f f e r e n t   t e s t s .   In  the  f i r s t  

one  the  r a t i o   (m%)  between  the  o r i g i n a l   volume  of  the  foam  and  t h e  
volume  a f t e r   the  s p e c i f i e d   time  is  given.   This  t e s t   is  used  t o  
e v a l u a t e   m e t a - s t a b l e   foams  among  each  o the r .   The  l a s t   t e s t   i n d i c a t e s  
if  a  foam  is  m e t a - s t a b l e   or  n o t .  





In  Table  B,  the  composi t ion   of  the  var ious   p r i n t i n g  

compos i t ions   is  given.  In  the  column  headed  "amount"  the  amount  o f  

product   (emuls ion ,   powder  e t c . )   is  g iven,   i n c l u s i v e   of  s o l v e n t   e t c .  

In  the  l a s t   column,  the  composi t ion   is  given  in %  with  r e s p e c t   t o  

the  to ta l   amount  of  dry  m a t t e r .  













1.  A  method  of  p r i n t i n g   a  s u b s t r a t e   in  a  p a t t e r n   with  a 

viscous  mass  in  the  form  of  a  foam,  using  a  screen  p r i n t i n g   m a c h i n e ,  

c h a r a c t e r i z e d   by  using  a  foam  having  m e t a - s t a b l e   foam  p r o p e r t i e s .  

2.  A  method  according  to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

s t r u c t u r e   of  the  foam  and  the  p a t t e r n   of  the  s t e n c i l   are  s u b s t a n -  

t i a l l y   ma in ta ined   during  t r a n s f e r   into  the  s u b s t r a t e   and  d u r i n g  

subsequent   d r y i n g .  
3.  A  method  according  to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

s u b s t r a t e   is  a  s l i g h t l y   r e i n f o r c e d   f i b rous   web. 

4.  A  method  according  to  claim  1,  c h a r a c t e r i z e d   by  a p p l y i n g  

such  a  p r e s su re   wi thin   the  squeegee  system  of  the  screen  p r i n t i n g  

machine  t h a t ,   when  t r a n s f e r r e d   to  the  s u b s t r a t e ,   the  foam  c o m p o s i t i o n  

can  p e n e t r a t e   the  s u b s t r a t e   to  a  des i r ed   a d j u s t a b l e   depth  w h i l e  

m a i n t a i n i n g   i ts   foam  s t r u c t u r e .  

5.  A  method  according   to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

same  s u b s t r a t e   is  p r i n t e d   at  l e a s t   two  t imes ,   using  r o t a t i n g   s t e n c i l s  

before  s u b j e c t i n g   the  s u b s t r a t e   thus  p r i n t e d   to  a  f i x a t i o n  

t r e a t m e n t .  

6.  A  method  according  to  claim  5,  c h a r a c t e r i z e d   in  tha t   t h e  

t r e a t m e n t   with  r o t a t i n g   s t e n c i l s   is  app l ied   s i m u l t a n e o u s l y   and  i n  

r e g i s t r y   on  oppos i t e   s ides  of  the  s u b s t r a t e .  

7.  A  method  according  to  claim  5,  c h a r a c t e r i z e d   i n t h a t   t h e  

t r e a t m e n t   with  r o t a t i n g   s t e n c i l s   is  c a r r i e d   out  with  d i f f e r e n t   k i n d s  

of  viscous  pas tes   with  the  u n d e r s t a n d i n g   tha t   at  l e a s t   one  of  t h e s e  

must  be  in  the  form  of  a  m e t a - s t a b l e   foam  and  must  s u b s t a n t i a l l y   have 

r e t a i n e d   i ts   foam  s t r u c t u r e   a f t e r   the  f i x a t i o n   t r e a t m e n t .  

8.  A  method  according   to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

s u b s t r a t e   has  a  combined  s t r u c t u r e   of  a  f ib rous   web  with  a  n e t w o r k ,  

a  woven  f a b r i c ,   or  a  k n i t t e d   f a b r i c .  

9.  A  method  according   to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

s u b s t r a t e   has  a  t e x t i l e   s t r u c t u r e .  

10.  A  method  according  to  claim  1,  c h a r a c t e r i z e d   in  tha t   t h e  

s u b s t r a t e   has  a  foam  s t r u c t u r e .  

11.  A  method  according  to  claim  1,  s u b s t a n t i a l l y   as  d e s c r i b e d  

and  e l u c i d a t e d   in  and  by  the  e x a m p l e s .  

12.  A  p r i n t ed   s u b s t r a t e   produced  using  any  of  claims  1 -11 .  
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