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,54)  Moisture-permeable,  water  leak-preventive  coated  fabric. 

Provided  is  a  moisture-permeable,  water  leak-preventive, 
coated  fabric  comprising  a  base  fabric  having  on  at  least  one 
surface  thereof  a  microporous  layer  formed  of  a  synthetic 
polymer  consisting  essentially  of  a  polyurethane,  the  coated 
fabric  having  a  water  entry  pressure  of  not  lower  than  700 
mmH2O/cm2,  a  moisture  permeability  of  not  less  than  4,000 
g/m2·24  hrs.  and  a  water  leak  resistance  index  at  the  back  of 
the  fabric  after  an  artificial  rainfall  test  of  not  less  than  50. 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  m o i s t u r e - p e r m e a b l e ,  

wate r   l e a k - p r e v e n t i v e   coated  f a b r i c .   More  p a r t i c u l a r l y ,   i t   i s  

concerned   wi th   a  m o i s t u r e - p e r m e a b l e ,   water   l e a k - p r e v e n t i v e   c o a t e d  

f a b r i c   having  s u p e r i o r   d r a p a b i l i t y   and  an  e x c e l l e n t   m o i s t u r e  

p e r m e a b i l i t y ,   a  c e r t a i n   amount  of  a i r  p e r m e a b i l i t y   and  a  durable   w a t e r -  

p r o o f n e s s   or  water   l e a k - p r e v e n t i v e n e s s .  

Various  w a t e r p r o o f   coated  f a b r i c s   have  h e r e t o f o r e   b e e n  

made  p u b l i c   and  p r a c t i c a l l y   used.  For  example,  w a t e r p r o o f   f a b r i c s  

coated  with  a  n a t u r a l   or  s y n t h e t i c   rubber  are  p r a c t i c a l l y   used  f o r  

r a i n c o a t s   and  o the r   w a t e r p r o o f   c l o t h i n g ,   t e n t s ,   t a r p a u l i n s   and  o t h e r  

p r o d u c t s .   But  a l l   of  them  are  less   m o i s t u r e - p e r m e a b l e ;   for  example ,  

w a t e r p r o o f   c l o t h e s   used  as  r a i n c o a t s   give  an  u n p l e a s a n t   f e e l i n g   i n  

wear  due  to  s t u f f i n e s s ,   and  in  the  case  of  t e n t s   or  the  l i k e   t h e r e  

should   be  c l e a r   d e f a u l t   of  vapor  being  condensed  on  the  i n t e r i o r  

s u r f a c e   t h e r e o f   in  t h e i r   p r a c t i c a l   use.   On  the  o the r   hand,  as  a  

w a t e r p r o o f   f a b r i c   emphas iz ing   m o i s t u r e   p e r m e a b i l i t y   the re   is  a  f a b r i c  

having  a  high  woven  dens i t y   wi th   a  mere  water   r e p e l l e n t   t r e a t m e n t  

a p p l i e d   t h e r e t o ,   but  i t s   water   r e p e l l e n c y   is  i n s u f f i c i e n t   and  i t s  

w a t e r - p r o o f n e s s   is  only  temporary ,   and  thus  such  f a b r i c   is  i n a p p r o p r i -  

ate  as  a  p r a c t i c a l   w a t e r p r o o f   f a b r i c   for  long  t e r m .  

Fur the rmore ,   as  a  coated  w a t e r p r o o f   f a b r i c   having  a i r -   and 

m o i s t u r e - p e r m e a b i l i t y   there   has  r e c e n t l y   b e e n  p r o p o s e d   and  p r a c t i c a l l y  

used  a  f a b r i c   coated  with  a  m i c r o p o r o u s  p o l y u r e t h a n e   l aye r   or  a  f a b r i c  

coated  wi th   a  porous  l ayer   ob t a ined   by  using  a  s y n t h e t i c   r e s in   o r  

s y n t h e t i c   rubber   with  va r ious   foaming  agents  or  the  l i k e   added .  



However,  the  former  is  not  s a t i s f a c t o r y   in  i t s   w a t e r - p r o o f n e s s ,   a n d  

the  l a t t e r   is  i n s u f f i c i e n t   in  i t s   a i r -   and  m o i s t u r e - p e r m e a b i l i t y ,   and  

thus  a  f u r t h e r   improvement   has  being  d e s i r e d .  

The  p r e s e n t   i n v e n t o r s   have  p r e v i o u s l y   developed  a  f a b r i c  

coated   with  a  mic roporous   p o l y u r e t h a n e   layer   having  new  s t r u c t u r a l  

c h a r a c t e r i s t i c s   s u p e r i o r   not  only  in  a i r -   and  m o i s t u r e - p e r m e a b i l i t y  

but  a lso  in  w a t e r - p r o o f n e s s   w i t h  a   water   en t ry   p r e s s u r e   not  l o w e r  

than  700   mmH20/cm2.  But  th i s   f a b r i c   i n v o l v e s   problems,   for  e x a m p l e ,  

i t s   s u r f a c e   wa te r   r e p e l l e n c y   is  d e t e r i o r a t e d   due  to  i t s   use  for  a  l o n g  

pe r iod   of  time  or  c o n t a m i n a t i o n ,   and  i t s   r e s i s t a n c e   to  water   w a s h i n g  

is  not  s a t i s f a c t o r y .  

SUMMARY  OF  THE  INVENTION 

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  new 

coated   f a b r i c .  

I t   is  ano the r   ob j ec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  new  coa ted   f a b r i c   having  not  only  a i r -   and  m o i s t u r e - p e r m e a b i l i t y  

but  also  wa te r   l e a k - p r e v e n t i v e n e s s .  

Other  o b j e c t s   and  e f f e c t s   of  the  p r e s e n t   i n v e n t i o n   w i l l  

become  a p p a r e n t   from  the  fo l lowing   d e s c r i p t i o n .  

The  above-men t ioned   o b j e c t s   of  the  p r e s e n t   i n v e n t i o n   can  

be  a t t a i n e d   by  a  coated  f a b r i c   compris ing   a  base  f a b r i c   having  on  a t  

l e a s t   one  s u r f a c e   t h e r e o f   a  microporous   l aye r   formed  of  a  s y n t h e t i c  

polymer  c o n s i s t i n g   e s s e n t i a l l y   of  a  p o l y u r e t h a n e ,   sa id   coated  f a b r i c  

having  a  wa te r   e n t r y   p r e s s u r e   of  not  l o w e r  t h a n   700  mmH2O/cm2,  a  

m o i s t u r e - p e r m e a b i l i t y   of  not  l ess   than  4 ,000  g/m2·24  hrs .   and  a  w a t e r  

leak  r e s i s t a n c e   index  at  the  back  of  the  f a b r i c   a f t e r   an  a r t i f i c i a l  

r a i n f a l l   t e s t   of  not  l e s s   than  50 .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

The  coa ted   f a b r i c   of  the  p r e s e n t   i n v e n t i o n   has  a  

s t r u c t u r a l   c h a r a c t e r i s t i c   such  tha t   i t   has  a  mic roporous   l aye r   fo rmed  

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

l aye r   having  on  i t s   s u r f a c e   a  l a rge   number  of  f ine   pores ,   also  h a v i n g  

in  i t s   i n t e r i o r   r e l a t i v e l y   l a r g e - s i z e d   c a v i t i e s   communicating  w i t h  

those  f ine  pores  and  f u r t h e r   having  a  communicat ion  hole  formed  a t  

l e a s t   in  pa r t   of  the  p a r t i t i o n   wall  between  a d j a c e n t   c a v i t i e s ,  

wherein  a  water   r e p e l l e n t   agent  adheres  even  to  the  wall   s u r f a c e s   o f  

those  c a v i t i e s .   The  f ine   pores  on  the  s u r f a c e   have  an  a v e r a g e  

d iamete r   u s u a l l y   not  l a r g e r   than  5  microns ,   for   example,  not  l a r g e r  

than  1  micron,   and  the  i n s i d e   c a v i t i e s   u s u a l l y   have  a  d iameter   n o t  

l ess   than  three   t imes  the  d iamete r   of  the  f i ne   p o r e s .  

The  coa ted   f a b r i c   of  the  p r e s e n t   i n v e n t i o n   having  s u c h  

c h a r a c t e r i s t i c s   is  p r e f e r a b l y   produced  in  the  fo l lowing   m a n n e r .  

A  c o a t i n g   s o l u t i o n   p repared   by  adding  wate r   r e p e l l e n t  

agent ,   a  n o n i o n i c   s u r f a c t a n t   and  a  p o l y i s o c y a n a t e   in to   a  po la r   o r g a n i c  

s o l v e n t   s o l u t i o n   wi th   a  polymer  c o n s i s t i n g   e s s e n t i a l l y   of  a  p o l y -  

u re thane   d i s s o l v e d   t h e r e i n   is  app l ied   to  a  base  f a b r i c ,   which  is  t h e n  

s u b j e c t e d   to  wet  c o a g u l a t i o n   in  a  c o a g u l a t i n g   ba th ,   and  the  r e s u l t i n g  

coated  f a b r i c   is  t r e a t e d   with  a  s o l u t i o n   of  a  water   r e p e l l e n t   a g e n t  

d i s s o l v e d   in  an  o rgan i c   s o l v e n t ,   then  dr ied   and  h e a t - t r e a t e d .  

As  the  p o l y u r e t h a n e   used  in  the  p r e p a r a t i o n   of  the  c o a t i n g  

s o l u t i o n ,   the re   may  be  used  a  p o l y e s t e r   type  p o l y u r e t h a n e   e l a s t o m e r ,  

a  p o l y e t h e r   type  p o l y u r e t h a n e   e l a s t o m e r ,   or  the  l i k e ,   with  a  c o n c e n t r a -  

t i on   p r e f e r a b l y   in  the  range  of  8  to  25%  by  we igh t .   As  to  the  p o l a r  

o rgan ic   s o l v e n t ,   e s s e n t i a l l y   there   may  be  used  any  po la r   o r g a n i c  

s o l v e n t   if  only  i t   can  d i s s o l v e   the  p o l y u r e t h a n e ,   and  u sua l l y   a  known 



po la r   o r g a n i c   s o l v e n t   is  used  such  as  d imethy l fo rmamide   and  d i m e t h y l  

s u l f o x i d e .   As  the  wa te r   r e p e l l e n t   agent ,   which  is  added  as  a n  

e s s e n t i a l   component  to  the  coa t ing   s o l u t i o n ,   one  having  a f f i n i t y   f o r  

the  p o l y u r e t h a n e   is  p r e f e r r e d ,   for  example,  a  f l u o r i n e -   or  s i l i c o n e -  

based  wa t e r   r e p e l l e n t   agent .   The  c o n c e n t r a t i o n   of  the  water   r e p e l l e n t  

agent   in  the  c o a t i n g   s o l u t i o n   is  p r e f e r a b l y   not  l ess   than  1.0%  by  

weight   and  more  p r e f e r a b l y   in  t h e  r a n g e   of  2  to  10X  by  we igh t .   As 

the  p o l y i s o c y a n a t e   which  is  added  as  an  e s s e n t i a l   component  to  t h e  

coa t ing   s o l u t i o n ,   t he re   may  be  used  an  o rgan ic   compound  having  two  o r  

more  i s o c y a n a t e   groups  such  as  a  d i -   or  t r i i s o c y a n a t e ;   for  e x a m p l e ,  

i t   may  be  s e l e c t e d   o p t i o n a l l y   from  d i i s o c y a n a t e s   such  as  2 , 4 - ( 2 , 6 - )  

t o l y l e n e   d i i s o c y a n a t e ,   d ipheny lme thane   4 , 4 ' - d i i s o c y a n a t e ,   1 , 4 -  

n a p h t h a l e n e   d i i s o c y a n a t e ,   i sophorone   d i i s o c y a n a t e   and  h e x a m e t h y l e n e  

d i i s o c y a n a t e ,   and  t r i i s o c y a n a t e s   r e s u l t i n g   from  the  a d d i t i o n   r e a c t i o n  

of  3  moles  of  these   d i i s o c y a n a t e s   and  1  mole  of  compounds  having   t h r e e  

a c t i v e   hydrogens   such  as  t r i m e t h y l o l p r o p a n e   or  g l y c e r i n .   T h e s e  

p o l y i s o c y a n a t e s   may  also  have  t h e i r   i s o c y a n a t e   groups  in  a  f r ee   fo rm 

or  in  a  s t a b i l i z e d   form  with  added  phenol ,   e tc .   The  p o l y i s o c y a n a t e  

is  added  to  the  coa t ing   s o l u t i o n   in  an  amount  p r e f e r a b l y   r ang ing   f rom 

0.2  to  3X  by  we igh t .   The  p o l y i s o c y a n a t e   c o n t r i b u t e s   to   the  i m p r o v e -  

ment  of  a d h e s i v e   p r o p e r t y   between  the  water   r e p e l l e n t   agent  and  t h e  

mic roporous   p o l y u r e t h a n e   l a y e r .  

As  the  non ion ic   s u r f a c t a n t ,   which  is  p r e f e r a b l y   added  t o  

the  c o a t i n g   s o l u t i o n ,   t h e r e   may  be  used  any  of  commercia l ly   a v a i l a b l e  

ones,  but   e s p e c i a l l y   a  non ion i c   s u r f a c t a n t   compris ing   a  b lock   copo lymer  

of  p o l y p r o p y l e n e   g lyco l   and  p o l y e t h y l e n e   g lyco l   a f fo rds   a  good  r e s u l t .  

The  n o n i o n i c   s u r f a c t a n t   f u n c t i o n s   to  enhance  the  c o m p a t i b i l i t y   of  t h e  



components  in  the  coa t ing   s o l u t i o n   and  c o n t r o l   the  c o a g u l a t i n g  

a c t i o n   in  the  c o a g u l a t i n g   o p e r a t i o n .   The  c o n c e n t r a t i o n   of  t h e  

non ion ic   s u r f a c t a n t   is  p r e f e r a b l y   in  t h e . r a n g e   of  1  to  8%  by  w e i g h t .  

A  pigment  or  the  l i ke   may  be  added  to  the  coa t ing   s o l u t i o n ,  

if  r e q u i r e d .  

The  coa t ing   s o l u t i o n   is  app l i ed   to  the  base  f a b r i c  

u n i f o r m l y   in  a  d e s i r e d   t h i c k n e s s   by  means  of  a  k n i f e - o v e r - r o l l   c o a t e r  

or  o ther   c o n v e n t i o n a l   coa t ing   m a c h i n e .  

The  coa t ing   s o l u t i o n   may  be  app l i ed   d i r e c t l y   to  at  l e a s t  

one  face  of  the  base  f a b r i c .   In  th i s   c o n n e c t i o n ,   the  base  f a b r i c   i s  

p r e f e r a b l y   p r e - t r e a t e d   with  a  view  to  improving  the  m o i s t u r e -  

p e r m e a b i l i t y ,   hand l ing   of  the  f a b r i c   adhes ive   p r o p e r t y   between  t h e  

mic roporous   l ayer   and  the  base  f a b r i c .   For  the  p r e - t r e a t m e n t   t h e r e  

may  be  adopted  a  method  where in   the  face  of  the  base  f a b r i c   to  be  

coated  with  the  coa t ing   s o l u t i o n   is  hea ted   and  p r e s s u r i z e d   by 

c a l e n d e r i n g   or  some  o ther   s u i t a b l e   means  the reby   a l lowing  the  f i b e r s  

to  be  t r ans fo rmed   in  s e c t i o n   so  as  to  become  more  narrowly  s p a c e d  

from  each  o the r ;   a  method  i n v o l v i n g   a p p l i c a t i o n   of  a  water  r e p e l l e n t  

agent  to  the  base  f a b r i c ;   or  a  method  where in   a  s y n t h e t i c   po lymer  

d i f f e r e n t   from  the  p o l y u r e t h a n e   in  the  coa t i ng   s o l u t i o n ,   e s p e c i a l l y  

one  having  a  adhes ive   f u n c t i o n , i s   app l i ed   to  the  base  f ab r i c   p a r t i a l l y  

in  a  do t ted   or  l i n e a r   form.  For  such  p a r t i a l   a p p l i c a t i o n   of  t h e  

s y n t h e t i c   polymer,   there   may  be  adopted  a  known  method  such  as  t h e  

do t ted   coa t ing   r o l l e r   system  or  the  spray  system.  As  the  s y n t h e t i c  

polymer,   one  having  an  adhes ive   force   and  being  d i f f i c u l t   to  d i s s o l v e  

or  i n s o l u b l e   in  the  po la r   o rganic   s o l v e n t   is  p r e f e r r e d ,   and  u s u a l l y  

an  a c r y l i c   polymer  i n c o r p o r a t i n g   a  c r o s s l i n k i n g   agent  is  employed.  

It   is  also  p r e f e r a b l e   tha t   a  p o l y i s o c y a n a t e   is  i n c o r p o r a t e d   in  t h e  



s y n t h e t i c   polymer .   I t   is  d e s i r a b l e   tha t   said  s y n t h e t i c   polymer  i s  

a p p l i e d   to  the  base  f a b r i c   in  an  area  of  20  to  80%  of  the  s u r f a c e   o f  

the  base   f a b r i c .   Such  a  p r e - t r e a t m e n t   f u n c t i o n s   to  suppress   t h e  

p e r m e a t i o n   of  the  c o a t i n g   s o l u t i o n   in to   the  base  f a b r i c   to  a b o u t  

o n e - t h i r d   or  less   of  the  t h i c k n e s s   of  the  base  f a b r i c ,   whereby  t h e r e  

is  o b t a i n e d   a  coated  f a b r i c   having  a  drape  hand l ing   of  f a b r i c ,   a  

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

Af te r   app ly ing   the  c o a t i n g  s o l u t i o n   to  the  base  f a b r i c  

thus  p r e - t r e a t e d   or  not  so  t r e a t e d ,   the  f a b r i c   is  immersed  in  a  

c o a g u l a t i n g   bath  to  a l low  c o a g u l a t i o n   to  take  p l ace ,   then  washed  w i t h  

wate r   and  d r i ed   to  o b t a i n   a  coated  f a b r i c .   As  the  c o a g u l a t i n g   b a t h ,  

t he re   p r e f e r a b l y   is  used  wate r   c o n t a i n i n g   a  small   amount,  say.  1  t o  

10%  by  w e i g h t ,   of  the  p o l a r   o rgan ic   so lven t   as  a  component  of  t h e  

c o a t i n g   s o l u t i o n .   The  coated   f a b r i c   having  the  microporous   l a y e r  

thus  o b t a i n e d   is  then  immersed  in  an  o rgan ic   so lven t   s o l u t i o n   wi th   a  

water   r e p e l l e n t   agent  d i s s o l v e d   t h e r e i n   to  allow  the  wate r   r e p e l l e n t  

agent  to  f u l l y   permeate   the  i n t e r i o r   of  the  f ine   pores ,   then  d r i e d  

and  p r e f e r a b l y   h e a t - t r e a t e d   at  a  t empera tu re   of,  for  example,  a b o u t  

100°  to  170°C.  

As  the  wa te r   r e p e l l e n t   agent  used  in  the  above  t r e a t m e n t ,  

a  f l u o r i n e -   or  s i l i c o n e - b a s e d   water   r e p e l l e n t   agent  is  p r e f e r r e d ,   and  

as  the  o rgan ic   s o l v e n t   t h e r e   may  be  used  any  o rgan ic   s o l v e n t   i f   o n l y  

i t   can  d i s s o l v e   the  wate r   r e p e l l e n t   agent  wi thou t   d i s s o l v i n g   t h e  

p o l y u r e t h a n e   l a y e r ,   for  example,   t r i c h l e n e ,   p e r c h l e n e ,   or  a  m i x t u r e  

c o n s i s t i n g   mainly  t h e r e o f   and  p a r t i a l l y   c o n t a i n i n g   t o luene   as  a  

d i l u e n t .   The  c o n c e n t r a t i o n   of  the  water  r e p e l l e n t   agent  in  t h e  

s o l u t i o n   is  not  l e s s   than  0.05%  by  weight   and  p r e f e r a b l y   in  the  r a n g e  

of  0.5  to  5%  by  w e i g h t .   In  the  case  of  t r e a t i n g   the  coated  f a b r i c  



with  a  mangle  or  the  l i k e ,   i t   is  d e s i r a b l e   to  squeeze  i t   to  a  

pickup  r a t i o   of  20  to  100%,  whereby  a  high  water  l e a k -  

p r e v e n t i v e n e s s   beyond  e x p e c t a t i o n   is  impar ted   to  the  f a b r i c .  

Al though  the  reason   t h e r e f o r   is  not  c l e a r ,   i t   is  presumed  to  be  t h a t  

in  the  case  of  using  a  water   s o l v e n t   type  water  r e p e l l e n t   a g e n t ,  

said  agent   is  d i f f i c u l t   to  pe rmea te   in to   the  foamed  i n t e r i o r   of  t h e  

mic roporous   l aye r   of  the  coated  f a b r i c   of  the  i n v e n t i o n   at  the  t i m e  

of  the  wate r   r e p e l l e n t   t r e a t m e n t   because   the  microporous   l a y e r  

i t s e l f   has  somewhat  w a t e r - r e p e l l e n t   f u n c t i o n ,   while  the  w a t e r  

r e p e l l e n t   agent  d i s s o l v e d   in  the  o r g a n i c   so lven t   accord ing   to  t h e  

p r e s e n t   i n v e n t i o n   is  easy  to  permeate   the  foamed  i n t e r i o r   of  t h e  

microporous   l aye r   of  the  coated   f a b r i c   at  the  time  of  the  w a t e r  

r e p e l l e n t   t r e a t m e n t .  

As  the  base  f a b r i c ,   t he re   may  be  used,  for  example,   a  

woven,  non-woven  or  k n i t t e d   f a b r i c   made  of  n a t u r a l   f i b e r s   such  a s  

co t t on ,   s i l k   or  wool,  chemical   f i b e r s   such  as  c e l l u l o s e ,   v i s c o s e  

rayon  or  cupra,   s y n t h e t i c   f i b e r s   such  as  polyamide,   p o l y e s t e r   o r  

a c r y l i c   f i b e r s ,   or  even  f i l a m e n t   yarn ,   spun  yarn,   b lended  spun  y a r n ,  

or  mixed  f a b r i c   t h e r e o f .  

According  to  the  p r e s e n t   i n v e n t i o n   d e s c r i b e d   a b o v e ,  

the re   is  p rov ided   for  the  f i r s t   time  a  m o i s t u r e - p e r m e a b l e   and  w a t e r  

l e a k - p r e v e n t i v e   coated  f a b r i c   having  a  water  entry  p r e s s u r e   of  n o t  

lower  than  700  mmH2O/cm2,  a  m o i s t u r e - p e r m e a b i l i t y   of  not  less   t h a n  

4,000  g/m2'24  h r s . ,   .a  leak  water   amount  on  the  back  s u r f a c e   of  s a i d  

f a b r i c   a f t e r   an  a r t i f i c i a l   r a i n f a l l   t e s t   of  s u b s t a n t i a l l y   zero  c . c . ,  

a  s u r f a c e   leak  r e s i s t a n c e   value  at  the  back  of  the  f a b r i c   of  not  l e s s  

than  5  x  106Ω/5mm  and  a  water   leak  r e s i s t a n c e   index  of  not  l ess   t h a n  

50.  The  leak  water   amount,  the  s u r f a c e   leak  r e s i s t a n c e   value  and  t h e  



water   l eak   r e s i s t a n c e   index  as  r e f e r r e d   to  h e r e i n   are  measured  in  t h e  

manner  d e s c r i b e d   b e l o w .  

The  a r t i f i c i a l   r a i n f a l l   t e s t   w i l l   be  d e s c r i b e d   h e r e i n u n d e r  

wi th   r e f e r e n c e   to  the  accompanying  d r a w i n g .  

F i g . l   is  an  i l l u s t r a t i v e   view  of  the  a r t i f i c i a l   r a i n f a l l  

t e s t .  

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

compr i ses   a  r a i n f a l l   t e s t   conducted  for  a  p e r i o d   of  2  hours  at  the  r a i n  

i n t e n s i t y   of  550  m/hr  a c c o r d i n g   to  JIS  L-1092  (BUNDESMANN  TEST). 

As  to  the  l e a k  w a t e r   amount,  t he  vo lume   ( c . c . )   of  w a t e r  

l eaked   out  to  the  back  of  the  f a b r i c   a f t e r   the  a r t i f i c i a l   r a i n f a l l   t e s t  

ment ioned   above  and  c o l l e c t e d   in  a  beaker   is  measured  and  the  v a l u e  

thus  measured  c o r r e s p o n d s   to  the  leak  water   amount.  For  measuring  t h e  

wate r   leak   r e s i s t a n c e   index ,   f i r s t   a  c i r c l e   10  cm  in  d iameter   2  i s  

drawn  on  the  back  s u r f a c e   of  the  f a b r i c   1  be fo re   the  a r t i f i c i a l   r a i n f a l l  

t e s t   and  a  7  x  7  cm  square   is  drawn  in  sa id   c i r c l e ,   which  square  i s  

then  s u b d i v i d e d   in to   49  squares   each  of  which  having   1  x  1  cm  s q u a r e .  

Then,  a f t e r   the  a r t i f i c i a l   r a i n f a l l   t e s t ,   the  s u r f a c e   leak  r e s i s t a n c e  

va lue   in  each  of  those   s u b d i v i d e d   squares   is  measured  by  us ing,   f o r  

example,   a  m u l t i - t e s t e r   Model  A-303TRD  (a  p roduc t   of  Sanwa  K e i k i  

S e i s a k u s h o )   3  whi le   f i x i n g   i t s   i n t e r - d e t e c t i n g   p o r t i o n   d i s t a n c e   t o  

5  mm  and  c o n t a c t i n g   i t   wi th   any  d e s i r e d   p o i n t   in  each  square  t o  

measure   the  e l e c t r i c   r e s i s t a n c e .   In  the  p r e s e n t   i n v e n t i o n ,   the  v a l u e  

5  x  106Ω/5mm  is  taken  as  a  r e f e r e n c e   r e s i s t a n c e   va lue   r e p r e s e n t a t i v e  

of  a  l eak   w a t e r - f r e e   s t a t e ,   and  values   above  t h i s   r e f e r e n c e   va lue   a r e  

judged  to  i n d i c a t e   the  absence  of  leak  w a t e r .  

In  th i s   way,  s u r f a c e   leak  r e s i s t a n c e   va lues   in  the  49 

squa re s   are  measured  and  the  number  of  s q u a r e s ,   n,  i n d i c a t i n g   above 



5  x  106SL/5mm  is  c a l c u l a t e d ,   then  using  the  value  n,  the  water   l e a k  

r e s i s t a n c e   index  is  de t e rmined   by  the  f o l l owing   e q u a t i o n :  

The  p r e s e n t   i n v e n t i o n   p rov ides   the  coated  f a b r i c   having  a 

water  leak  r e s i s t a n c e   index  of  not  less   than  50,  p r e f e r a b l y   not  l e s s  

than  80 . 

EXAMPLE 

Onto  a  nylon  t a f f e t a   (warp  and  weft  of  70  denier   n y l o n  

f i l amen t   yarn ,   warp  d e n s i t y   x  weft  dens i t y   =  123  x  87)  as  a  b a s e  

f a b r i c   was  p a r t i a l l y   app l i ed   a  t o l u o l   s o l u t i o n   ( v i s c o s i t y :   2,000  cP 

at  20°C)  c o n t a i n i n g   15%  by  weight   of  an  a c r y l i c   e s t e r   copolymer  ( b u t y l  

a c r y l a t e  -   a c r y l i c   ac id   copolymer)  and  3%  by  weight   of  a  t r i m e t h y l o l -  

p r o p a n e  -   hexamethy lene   d i i s o c y a n a t e   (molar  r a t i o   1 :  3)  adduc t ,   by 

means  of  an  engraved  r o l l e r   in  a  m u l t i p l e   dot  form  of  87  microns  i n  

depth  and  with  a  p r i n t i n g   area  of  50%,  fol lowed  by  d r y i n g .  

Then,  a  coa t ing   s o l u t i o n   p repared   by  d i s s o l v i n g   20  p a r t s  

by  weight  of  a  p o l y e s t e r   type  p o l y u r e t h a n e   e l a s t o m e r ,   4  p a r t s   by 

weight  of  a  f l u o r i n e - b a s e d   water  r e p e l l e n t   agent  and  4  pa r t s   by  w e i g h t  

of  a  pore  c o n t r o l l e r   in  72  pa r t s   by  weight   of  d imethyl formamide   was 

app l ied   to  the  a b o v e - t r e a t e d   base  f a b r i c   in  an  amount  of  150  g/m2 

(wet)  by  means  of  a  k n i f e - o v e r - r o l l   c o a t e r .   Then,  the  base  f a b r i c  

was  immersed  in  a  water   bath  c o n t a i n i n g   5%  by  weight   of  d i m e t h y l -  

formamide,  al lowed  to  c o a g u l a t e ,   washed  with  water   and  then  dr ied   t o  

ob ta in   a  coated  f a b r i c   having  f ine  p o r e s .  

The  coated  f a b r i c   was  immersed  in  a  t r i c h l e n e   s o l u t i o n  

c o n t a i n i n g   0.5%  by  weight   of  a  f l u o r i n e - b a s e d   water   r e p e l l e n t   a g e n t ,  



then  squeezed   by  a  mangle  to  a  pickup  of  80%,  then  dr ied   and  h e a t -  

t r e a t e d   at  150°C  for  10  minutes   to  give  a  water   l e a k - p r e v e n t i v e ,  

m o i s t u r e - p e r m e a b l e   coated  f a b r i c   having  the  c h a r a c t e r i s t i c s   shown  i n  

Table  1 .  

By  way  of  compar i son ,   the  coa ted   f a b r i c   having  f i ne   p o r e s  

produced   in  the  same  p rocess   as  d e s c r i b e d   above  except   immersing  i n t o  

t r i c h l e n e   with  water   r e p e l l e n t   agent  was  immersed  in  a  water   d i s p e r -  

s ion   c o n t a i n i n g   0.5%  by  weight   of  a  f l u o r i n e - b a s e d   wate r   r e p e l l e n t  

agen t ,   then  in  the  same  manner  as  above,  squeezed ,   d r ied   and  h e a t -  

t r e a t e d   at  150°C  for  10  minu tes .   C h a r a c t e r i s t i c s   of  the  c o a t e d  

f a b r i c   thus  t r e a t e d   are  shown  in  Table  1  as  Comparat ive  Example  A. 

For  f u r t h e r   compar ison,   a  coated   f a b r i c   having  f ine   p o r e s  

was  o b t a i n e d   in  the  same  way  as  in  the  above  Example  except   t ha t   i n  

place  of  the  p o l y u r e t h a n e   coa t ing   s o l u t i o n   used  in  the  above  Example  

the re   was  employed  a  coa t ing   s o l u t i o n   p r epa red   by  d i s s o l v i n g   20 

p a r t s   by  weight   of  a  p o l y e s t e r   type  p o l y u r e t h a n e   e l a s t o m e r   and  4 

p a r t s   by  weight   of  a  pore  c o n t r o l l e r   in  76  pa r t s   by  weight   o f  

d i m e t h y l f o r m a m i d e   w i t h o u t   using  the  f l u o r i n e - b a s e d   water   r e p e l l e n t  

agen t .   The  coated  f a b r i c   was  then  immersed  in  a  wate r   d i s p e r s i o n  

c o n t a i n i n g   0.5%  by  weight   of  a  s i l i c o n e - b a s e d   water   r e p e l l e n t   a g e n t ,  

then  squeezed   by  a  mangle  to  a  pickup  of  50%,  fo l lowed   by  drying  a n d  

s u b s e q u e n t   heat   t r e a tmen t   at  140°C  for  10  minu tes .   C h a r a c t e r i s t i c s  

of  the  coated  f a b r i c   thus  t r e a t e d   are  shown  in  Table  1  as  Compara t ive  

Example  B .  

For  a  s t i l l   f u r t h e r   compar i son ,   with  r e s p e c t   to  t h e  

commercial   p roduc t s   of  C  and  D  companies  compr is ing   nylon  t a f f e t a  

coated  w i th   a  p o l y u r e t h a n e   to  form  a  mic roporous   l a y e r   and  sa id   t o  

have  m o i s t u r e - p e r m e a b i l i t y   and  w a t e r - p r o o f n e s s ,   t h e i r   c h a r a c t e r i s t i c s  



were  checked,   the  r e s u l t s   of  which  are  s e t . o u t   in  Table  1 .  



water   to  l e ak ,   the  measurement  a f t e r   washing  was  o m i t t e d .  



1,  A  m o i s t u r e - p e r m e a b l e ,   water   l e a k - p r e v e n t i v e ,   coated  f a b r i c  

compr is ing   a  base  f a b r i c   having  on  at  l e a s t   one  su r f ace   t h e r e o f   a 

microporous   l aye r   formed  of  a  s y n t h e t i c   polymer  c o n s i s t i n g   e s s e n t i a l l y  

of  a  p o l y u r e t h a n e ,   said  coated  f a b r i c   having  a  water  entry  p r e s s u r e   o f  

not  lower  than  700  mmH20/cm2,  a  m o i s t u r e   p e r m e a b i l i t y   of  not  less   t h a n  

4,000  g/m2·24  h r s .   and  a  water  leak  r e s i s t a n c e   index  at  the  back  of  s a i d  

f a b r i c   a f t e r   an  a r t i f i c i a l   r a i n f a l l   t e s t   of  not  less  than  50.  

2.  A  m o i s t u r e - p e r m e a b l e ,   water   l e a k - p r e v e n t i v e ,   coated  f a b r i c  

according   to  claim  1,  c h a r a c t e r i z e d   in  tha t   a  leak  water  amount  on  t h e  

back  s u r f a c e   of  sa id   f ab r i c   a f t e r   sa id   a r t i f i c i a l   r a i n f a l l   t e s t   i s  

s u b s t a n t i a l l y   zero  cubic  c e n t i m e t e r .  

3.  A  m o i s t u r e - p e r m e a b l e ,   water   l e a k - p r e v e n t i v e ,   coated  f a b r i c  

accord ing   to  claim  1,  wherein  sa id   water   leak  r e s i s t a n c e   index  at  the  b a c k  

of  said  f a b r i c   a f t e r   said  a r t i f i c i a l   r a i n f a l l   t e s t   is  not  less   than  80. 

4.  A  method  of  p roduc ing   a  m o i s t u r e - p e r m e a b l e ,   water   l e a k -  

p r e v e n t i v e ,   coa ted   f a b r i c ,   which  comprises   applying  a  coa t ing   s o l u t i o n  

to  at  l e a s t   one  face  of  a  base  f a b r i c ,   sa id   coat ing  s o l u t i o n   c o m p r i s i n g  

a  s o l u t i o n   in  a  p o l a r  o r g a n i c   so lven t   of  a  p o l y u r e t h a n e ,   a  w a t e r  

r e p e l l e n t   agen t ,   a  non ion ic   s u r f a c t a n t   and  a  p o l y i s o c y a n a t e ,   s u b j e c t i n g  

sa id   f a b r i c   to  wet  c o a g u l a t i o n   in  a  c o a g u l a t i n g   bath,   t r e a t i n g   t h e  

r e s u l t i n g   coated  f ab r i c   with  a  s o l u t i o n   of  a  water  r e p e l l e n t   agent  in  an 

organ ic   s o l v e n t ,   fol lowed  by  drying  and  heat   t r e a t m e n t .  
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