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©  Impervious  plastic  materials  having  a  textile  or  like  liner  on  one  major  surface  thereof. 

  A  method  of  manufacturing  flexible  lined,  impervious 
plastic  products  by  applying  to  one  surface  of  a  liner  a  plastic 
reaction  mix  so  that  this  mix  penetrates  the  liner  partially  to 
expose  liner  on  one  side  of  the  composite  material  and 
impervious  plastic  on  the  other,  characterised  in  that  the 
plastic  reaction  mix  contains  appreciable  quantities  of  inert 
fillers  and  titanate  couplers  to  provide  the  required  consis- 
tency  of  the  composition  during  application.  E.g.,  a  glove  is 
made  by  dipping  a  preformed  liner  (1)  on  a  former  (3)  into 
the  plastic  mix,  followed  by  curing  (4)  thereof. 



THIS  INVENTION  r e l a t e s   to   i m p e r v i o u s   p l a s t i c  

m a t e r i a l s   f o r m e d   to   a  s h e e t - l i k e   c o n f i g u r a t i o n   a n d  

h a v i n g   on  one  m a j o r   s u r f a c e   t h e r e o f   a  t e x t i l e   l i n e r  

s e c u r e d   r e l a t i v e   to   t h e   p l a s t i c s   m a t e r i a l   as  a  r e s u l t  

of  t h e   l a t t e r   e x t e n d i n g   p a r t w a y   t h r o u g h   t h e   t h i c k n e s s  

of  t h e   l i n e r .  

I m p e r v i o u s   p l a s t i c   m a t e r i a l s   h a v i n g   l i n e r s   o n  

one  s u r f a c e   t h e r e o f   a r e   e m p l o y e d   f o r   many  d i f f e r e n t  

p u r p o s e s   b u t   a r e   p a r t i c u l a r l y   u s e f u l   in   t h e   p r o t e c t i v e  

c l o t h i n g   i n d u s t r y .   One  n o t e w o r t h y   e x a m p l e   of  s u c h  

i m p e r v i o u s   p l a s t i c s   m a t e r i a l s   i s   in  t h e i r   use   a s  

p r o t e c t i v e   g l o v e s   in  w h i c h   c a s e   a  p r e f a b r i c a t e d   t e x t i l e  

l i n e r   c a r r i e s   on  t h e   o u t e r   s u r f a c e   t h e r e o f   a n  i m p e r v i o u s  

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

(PVC)  l a y e r .  



O t h e r   a p p l i c a t i o n s   a r e   to   t h e   c o a t i n g   on  o n e  

s i d e   of   a  s h e e t   of   t e x t i l e   c l o t h   w i t h   a  p l a s t i c   m a t e r i a l  

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

In  v i e w   of   t h e   f a c t   t h a t   t h e   p l a s t i c   m a t e r i a l  

i s   to   be  p e r m a n e n t l y   and  p r o p e r l y   s e c u r e d   t o   t h e   t e x t i l e  

l i n e r ,   i t   m u s t   be  e n s u r e d ,   d u r i n g   m a n u f a c t u r e   of   t h e  

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

t h e   t h i c k n e s s   of  t h e   l i n e r   s i n c e   o t h e r w i s e   t h e   p u r p o s e  

of   t h e   l i n e r   i s ,   t o   a  l a r g e   e x t e n t ,   d e s t r o y e d .  

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

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

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

Such   i m p e r v i o u s   p l a s t i c   m a t e r i a l s   having  a  l i n e r  

on  one   m a j o r   f a c e   t h e r e o n   a r e   u s u a l l y   made  by  e i t h e r  

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

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

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

by  h e a t .   A l t e r n a t i v e l y ,   in  t h e   c a s e   of   a  s h e e t - l i k e  

i m p e r v i o u s   m a t e r i a l ,   t h e   l i n e r   can   h a v e   a  p a s t e - l i k e  

p l a s t i c s   c o m p o s i t i o n   s p r e a d   t h e r e o v e r   by  m e a n s   of  a  

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

c u r i n g   of  t h e   p l a s t i c   m a t e r i a l .  



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

d e n s e   k n i t t e d   or   o t h e r   t e x t i l e   l i n e r s   m u s t   be  e m p l o y e d  

in  o r d e r   t o   p r e v e n t   t h e   wet   p l a s t i c s   c o m p o s i t i o n   f r o m  

p e n e t r a t i n g   t h e   l i n e r   to   t o o   g r e a t   an  e x t e n t .   T h u s ,  

w i t h   a  k n i t t e d   f a b r i c   as  a  l i n e r ,   i t   h a s   b e e n   f o u n d  

t h a t   t h e   f a b r i c   g e n e r a l l y   has   a  w e i g h t   of   a b o u t   2 3 0  

to   2 5 0 g / m 2  .  

On  t h e   o t h e r   h a n d ,   i t   ha s   g e n e r a l l y   n o t   b e e n  

p o s s i b l e   t o   mix  a p p r e c i a b l e   q u a n t i t i e s   of   i n o r g a n i c  

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

t h e   c o m p o s i t i o n   t o o   t h i c k  i n   c o n s i s t e n c y  a n d   t h i s ,  i n  

t u r n ,   p r e v e n t s   a d e q u a t e   p e n e t r a t i o n   when  t h e   l i n e r   i s  

c o a t e d .   I t   a l s o   r e s u l t s ,   in  t h e   c a s e   of   c o a t i n g   b y  

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

a d h e r i n g   t o   t h e   l i n e r   w h i c h   in   t u r n   r e s u l t s   in   an  i n -  

s u f f i c i e n t l y   f l e x i b l e   m a t e r i a l .  

The  a b o v e   c o m m e n t s   p a r t i c u l a r l y   a p p l y   t o  l i n e d  

PVC  m a t e r i a l s   of  w h i c h   one  of  t h e   l a r g e s t   a p p l i c a t i o n s  

i s   t h e   p r o t e c t i v e   g l o v e   i n d u s t r y .  

I t   i s   t h e   o b j e c t   of  t h i s   i n v e n t i o n   to   p r o v i d e  

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



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

i n o r g a n i c   f i l l e r s   can   be  a d d e d   to   t h e   p l a s t i c s - c o m p o s i t i o n .  

In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  m e t h o d   of  m a k i n g   an  i m p e r v i o u s   p l a s t i c s  

m a t e r i a l   h a v i n g   a  l i n e r   on  one  m a j o r   s u r f a c e   t h e r e o f  

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

t h i c k n e s s   of   t h e   l i n e r   in   o r d e r   to   b o n d   two  l a y e r s   o f  

m a t e r i a l   t o g e t h e r ,   and  w h e r e i n   t h e   l i n e r   h a s   a p p l i e d   t o  

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

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

m a t e r i a l ,   t h e   m e t h o d   b e i n g   c h a r a c t e r i s e d   i n   t h a t   t h e  

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

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

c o u p l e r s   and  f i l l e r s   a r e   a d a p t e d   to   c o - o p e r a t e   w i t h  

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

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

to   t h e   l i n e r .  

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

t h e   p l a s t i c   c o m p o s i t i o n   to   be  a  PVC  c o m p o s i t i o n   a n d ,  

in   p a r t i c u l a r ,   an  e m u l s i o n   p o l y m e r   or   p l a s t i s o l ;   f o r  

t h e   p l a s t i c   c o m p o s i t i o n   to   i n c l u d e   any  r e q u i r e d  

p l a s t i c i s e r s ,   h e a t   s t a b i l i s e r s ,   p i g m e n t s   or   t h e   l i k e ;  

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



b e t w e e n   10  and  50,   p r e f e r a b l y   f r o m   35  to   50 ,   p a r t s  

by  w e i g h t   p e r   1 0 0  p a r t s   of  p l a s t i c   m a t e r i a l   and  f o r  

t h e   t i t a n a t e   to   be  p r e s e n t   in  an  moun t   of  up  to   2% 

b a s e d   on  t h e   w e i g h t   of  f i l l e r   e m p l o y e d .  

S t i l l   f u r t h e r   f e a t u r e s   of  t h e   i n v e n t i o n  

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

m a n u f a c t u r e   of  p r o t e c t i v e   g l o v e s   in   w h i c h   c a s e   a  g l o v e  '  

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

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

on  t h e   f o r m e r .  

The  l a t t e r   a p p l i c a t i o n   of   t h e   p l a s t i c s   m a t e r i a l  

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

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  more  f u l l y  

u n d e r s t o o d   one  e m b o d i m e n t   t h e r e o f   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s   in   w h i c h : -  

F i g .   1  i l l u s t r a t e s   a  p r o t e c t i v e   g l o v e   h a v i n g  

a  l i n e r   c o v e r e d   on  t h e   o u t s i d e   w i t h  

i m p e r v i o u s   PVC  m a t e r i a l ;   a n d ,  



F i g .   2  i l l u s t r a t e s   s c h e m a t i c a l l y   a  d i p p i n g  

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

l i n e r s   t h e r e f o r .  

As  i l l u s t r a t e d   t h e   g l o v e   c o m p r i s e s   a  p r e f o r m e d  

l i n e r   1  made  of  a  t e x t i l e   m a t e r i a l   and   w h i c h   may  b e  

e i t h e r   f a b r i c a t e d   to   t h e   r e q u i r e d   s h a p e   o r   k n i t t e d   t o  .  

t h a t   s h a p e   by  a u t o m a t i c  m a c h i n e s   w h i c h   a r e   a v a i l a b l e  

and  known  in   t h e   a r t .   The  l i n e r   can   b e ,   i f   r e q u i r e d ,  

a  s i n g l e   j e r s e y   t y p e   of   m a t e r i a l ,   an  i n t e r l o c k   m a t e r i a l ,  

o r   t h e   a u t o m a t i c   k n i t t e d   l i n e r   m e n t i o n e d   a l r e a d y .   T h e  

a d v a n t a g e   of  e m p l o y i n g   a  p l a s t i c   c o m p o s i t i o n   a c c o r d i n g  

to   t h i s   i n v e n t i o n   to   d e f i n e   t h e   i m p e r v i o u s   OVC  l a y e r   2 

on  t h e   o u t e r   s i d e   of  t h e   l i n e r   i s   t h a t   t h e   l i n e r   c a n  

be  made  to   an  a p p r e c i a b l y   l i g h t e r   w e i g h t   t h a n   h e r e t o f o r e .  

F o r   e x a m p l e ,   in   p l a c e   of  t h e   c o n v e n t i o n a l   230  t o   250/m2 

d e n s i t y   of  t h e   l i n e r   o n l y   a p p r o x i m a t e l y   150g /m2  a r e  

n e c e s s a r y   when  t h e   p r e s e n t   i n v e n t i o n   i s   e m p l o y e d .  

T h i s   r e p r e s e n t s   an  a p p r e c i a b l e   s a v i n g   in   t h e   c o s t   o f  

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

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

a b o v e d e s c r i b e d   l i n e r   w a s ,   in   t h i s   c a s e ,   PVC  p l a s t i s o l  



m a t e r i a l   c o m p o s e d   of  a  m i x t u r e   of  two  d i f f e r e n t  

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

p o l y m e r s   in  q u e s t i o n   w e r e   t h o s e   s o l d   u n d e r   t h e   n a m e  

P e v i k o n   737  by  KEMA-NORD  AB  of  Sweden   (24  p a r t s   b y  

w e i g h t )   and  CORVIC  P7250  s o l d   by  A . E . C . I .   LTD.  o f  

S o u t h   A f r i c a   (56  p a r t s   by  w e i g h t ) .   To  t h i s   t h e r e  

was  a d d e d   100  p a r t s   by  w e i g h t   of  p l a s t i c i s e r   in  t h e  

f o r m   of  d i - i s o o c t y l   p h t h a l a t e ,   40  p a r t s   by  w e i g h t  

CaC03  as  an  i n o r g a n i c   f i l l e r ,   one  p a r t   by  w e i g h t  '  

p i g m e n t ,   and  t h r e e   p a r t s   by  w e i g h t   c a l c i u m   s t e a r a t e .  

T o  t h i s   t h e r e   was  a d d e d   0,8%  by  w e i g h t   b a s e d   on  t h e  

w e i g h t   of  t h e   i n o r g a n i c   f i l l e r   of  a  t i t a n a t e   c o u p l e r  

w h i c h   in   t h i s   c a s e   was  t h a t   s o l d   u n d e r   t h e   t r a d e  

r e f e r e n c e   KR55  by  KENRICH  PETRO  CHEMICALS  INC.  of  t h e  

U n i t e d   S t a t e s   of  A m e r i c a .  

The  l i n e r   l oca t ed   on  a  former  3  was  dipped  i n t o  

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

a t   a  c u r i n g   s t a t i o n   4  in  t h e   u s u a l   way  w h i l s t   on  t h e  

f o r m e r .  

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

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

h a v e   s u b s t a n t i a l l y   as  good  a  c h e m i c a l   and  p h y s i c a l  

p r o p e r t i e s   as  s i m i l a r   g l o v e s   made  u s i n g   s t a n d a r d  



w e i g h t s   of  l i n e r s   and  s u b s t a n t i a l l y   no  i n o r g a n i c  

f i l l e r s   a n d ,   in   f a c t ,   t h e   f l e x i b i l i t y   i s   i n c r e a s e d  

in  some  c a s e s .   T h i s   may  r e s u l t   f r o m   t h e   f a c t   t h a t  

a  l o w e r   t e m p e r a t u r e   can   in   f a c t   be  e m p l o y e d   to   c u r e  

t h e   PVC  m a t e r i a l   t h a n   in   t h e   p r i o r   a r t   p r o c e s s .  

Thus   an  a p p r e c i a b l e   c o s t   s a v i n g   can   b e  

a c h i e v e d   b o t h   in   r e g a r d   t o   t h e   l i g h t e r   w e i g h t   o f  

l i n e r   w h i c h   can   be  e m p l o y e d   as  w e l l   as  t h e   d e c r e a s e d  

c o s t   of   t h e   p l a s t i c   c o m p o s i t i o n   w h i c h   r e s u l t s   f rom  t h e '  

i n c l u s i o n   of   i n e x p e n s i v e   i n o r g a n i c   f i l l e r s .  

I t   w i l l   be  u n d e r s t o o d   t h a t   n u m e r o u s   v a r i a t i o n s  

may  be  made  a c c o r d i n g   t o   t h i s   i n v e n t i o n   w i t h o u t   d e -  

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

c o m p o s i t i o n s   can   be  e m p l o y e d   w i t h   t h e   a b o v e m e n t i o n e d  

o n l y   b e i n g   i l l u s t r a t i v e .   A l s o ,   t h e   s h a p e   and  f o r m   o f  

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

t h e   one   m a j o r   f a c e   t h e r e o f   i s   s i m p l y   a  m a t t e r   of  c h o i c e  

b u t   i t   m u s t   be  p o i n t e d   o u t   t h a t   s h e e t s   of  s u c h  m a t e r i a l  

c o u l d   be  m a n u f a c t u r e d   f o r   s u b s e q u e n t   f a b r i c a t i o n   i n t o  

p r o t e c t i v e   g a r m e n t s   or   t h e   l i k e .  

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

y e t   e f f e c t i v e   m e t h o d   of  m a n u f a c t u r i n g   f l e x i b l e ,  



i m p e r v i o u s   l i n e d   m a t e r i a l s   w h i c h   r e s u l t s   in  l e s s  

c o s t l y   a r t i c l e s   of  e q u a l   p r o p e r t i e s   to   t h o s e   m a n u -  

f a c t u r e d   by  t h e   p r i o r  a r t   p r o c e s s e s .  



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

m a t e r i a l   h a v i n g   a  l i n e r   on  one   m a j o r  

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

m a t e r i a l   e x t e n d s   p a r t w a y   i n t o   t h e   t h i c k n e s s  

of   t h e   l i n e r   in   o r d e r   to   b o n d   t h e   two  l a y e r s  

of   m a t e r i a l   t o g e t h e r ,   and  w h e r e i n   t h e   l i n e r  

h a s   a p p l i e d   t o   one  s u r f a c e   t h e r e o f   a  p l a s t i c s  

c o m p o s i t i o n   w h i c h   i s   s u b s e q u e n t l y   c u r e d   t o  

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

t h e   m e t h o d   b e i n g   c h a r a c t e r i s e d   in   t h a t   t h e  

p l a s t i c s   c o m p o s i t i o n   i n c l u d e s   t i t a n a t e  

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

p l a s t i c s   m a t e r i a l s ,   c o u p l e r s   and   f i l l e r s   a r e  

a d a p t e d   t o   c o - o p e r a t e   w i t h   e a c h   o t h e r   t o  

p r o v i d e   t h e   r e q u i r e d   c o n s i s t e n c y   of  t h e  

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

p l a s t i c   l a y e r   t p   t h e   l i n e r .  



2.  A  m e t h o d   as   c l a i m e d   in   c l a i m   1  in   w h i c h   t h e  

p l a s t i c   c o m p o s i t i o n   i s   a  PVC  c o m p o s i t i o n .  

3.  A  m e t h o d   as  c l a i m e d   in   e i t h e r   of   c l a i m s   1  

o r  2   in  which  the  p l a s t i c   compos i t ion   i s ,   w h e n  

a p p l i e d   t o   t h e   l i n e r ,   in   t h e   f o r m   of  a n  

e m u l s i o n   p o l y m e r   or  p l a s t i s o l .  

4.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of   t h e  

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

f i l l e r s   a r e   p r e s e n t   in  a m o u n t s   of   b e t w e e n  

10  and  50  p a r t s   by  w e i g h t   p e r   100  p a r t s  

of   p l a s t i c   m a t e r i a l .  

5.  A  m e t h o d   as  c l a i m e d   in  c l a i m   4  in   w h i c h   t h e  

f i l l e r s   a r e   p r e s e n t   in  an  a m o u n t   of   f r o m  

a b o u t   35  to   50  p a r t s   by  w e i g h t .  

6.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of  t h e  

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

p r e s e n t   in   an  a m o u n t   of  up  t o   2%  b a s e d   o n  

t h e   w e i g h t   of  f i l l e r   e m p l o y e d .  



7.  A  m e t h o d   as  c l a i m e d   i n   any  one   of   t h e  

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

m a t e r i a l   i s   i n   t h e   f o r m   of   a  g l o v e .  

8.  A  m e t h o d   as  c l a i m e d   in   c l a i m   7  i n   w h i c h   t h e  

g l o v e   i s   made   by  d i p p i n g   a  p r e f o r m e d   l i n e r  

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

c u r i n g   t h e r e o f .  






	bibliography
	description
	claims
	drawings
	search report

