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5j)  Improved  glass  fibre  roving. 

Continuous  multifilament  glass  fibre  roving  is  rendered 
coherent  and  catenary-free  by  passing  it  through  an  air 
treatment  zone  without  positive  overfeed  so  that  there  is  no 
bulking  thereof. 



T h i s   i n v e n t i o n   r e l a t e s   to  t h e   p r o c e s s i n g   of  c o n t i n u o u s  

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

t h e   p r e p a r a t i o n   of  r o v i n g s   f rom  s t r a n d s   c o m p r i s e d   o f  

such   f i l a m e n t s   f o r   c o n v e r s i o n   i n t o  f a b r i c s   by  w e a v i n g  

and  f o r   use   in  t h e   r e i n f o r c e m e n t   of  p l a s t i c s ,   e s p e c i a l l y  

by  t h e   p u l t r u s i o n   p r o c e s s .  

A  w e l l - k n o w n   p r o b l e m   in  t he   p r e p a r a t i o n   of  such  r o v i n g s  

is  t h e   p h e n o m e n o n   s o m e t i m e s   known  as  " c a t e n a r y " .   T h i s  

is  t h e   l a t e r a l   s e p a r a t i o n   o f  i n d i v i d u a l   s t r a n d s   f rom  a n  
u n t w i s t e d   r o v i n g   made  u p  o f   a  b u n d l e   of  such   s t r a n d s .  

I t   is  c a u s e d   by  v a r i a t i o n s   in  t e n s i o n   p r e s e n t   in  t h e  

i n d i v i d u a l   r e e l   p a c k a g e s   w h i c h   a r e   unwound   and  a s s e m b l e d  

s i d e - b y - s i d e   t o g e t h e r  t o   fo rm  t he   r o v i n g .   " C a t e n a r y "  

g i v e s   r i s e   to  p r o b l e m s   in  f u r t h e r   p r o c e s s i n g   and  in  t h e  

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

known  f o r   m i n i m i s i n g   i t s  e f f e c t .   T h e s e  m e t h o d s   i n c l u d e  

s i z i n g   t r e a t m e n t s   and  t w i s t i n g   p r o c e s s e s ,   bo th   of  w h i c h  

g i v e   t h e   d e s i r e d   c o h e s i o n ,  b u t   at  t he   e x p e n s e   o f  

p r o c e s s i n g   p r o p e r t i e s   or  t h e   use  of  an  e x t r a   p r o c e s s  

s t e p ,   r e s p e c t i v e l y .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   a  m e t h o d   o f  

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

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

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

m u l t i f i l a m e n t   g l a s s   f i b r e   s t r a n d s   f rom  each   of  a  

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



s i d e - b y - s i d e   to  f o r m   a  s i n g l e   r o v i n g ,   p a s s i n g   s a i d  

r o v i n g   t h r o u g h   an  a i r   t r e a t m e n t   zone  w i t h o u t   p o s i t i v e  

o v e r f e e d   so  t h a t   t h e r e   is  no  b u l k i n g   t h e r e o f ,   a n d  

t h e r e a f t e r   w i n d i n g   t h e   t r e a t e d   r o v i n g   i n t o   a  p a c k a g e .  

A i r   t r e a t m e n t   zone   in  t h i s   p a r t i c u l a r   c o n t e x t   means   a  

c o n f i n e d   p a s s a g e w a y   i n t o   wh ich   a i r   is  i n t r o d u c e d   u n d e r  

p r e s s u r e .   I t   h a s   b e e n   f o u n d   t h a t   r e l a t i v e l y   s m a l l   a i r  

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

p r o d u c e   an  e s s e n t i a l l y   c a t e n a r y - f r e e   s t r a n d ,   even   w i t h  

s t r a n d   l i n e a r   d e n s i t i e s   of  f rom  3000  t o   9000  t e x   and  a t  

s t r a n d   t h r o u g h p u t s   in  t he   r a n g e  1 5 0 - 3 0 0   m e t r e s / m i n u t e .  

A i r   p r e s s u r e s   of  t h e   o r d e r   of  400  t o   600  K N / m e t r e 2   a n d  

a i r   v o l u m e   t h r o u g h p u t s   of  0 . 5   t o   1 .5   c u b i c   m e t r e s / m i n u t e  

a r e   e f f e c t i v e   f o r   p r e s e n t   p u r p o s e s ;   t h i s   is  much  l e s s  

t h a n   w o u l d   be  u s e d   in  c o n v e n t i o n a l   a i r  j e t   t e x t u r i n g  

p r o c e s s e s .   The  p r e s e n t   p r o c e s s   has   some  s i m i l a r i t y  t o  

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

h i t h e r t o   been   u s e d   f o r   m o d e r a t e   t e x t u r i n g   ( b u l k i n g )   o f  

r e l a t i v e l y   f i n e   manmade  f i b r e   y a r n s ,   in  c o n j u n c t i o n   w i t h  

h e a t i n g   to   " s e t "   t h e   b u l k   d e v e l o p e d .   A  d e g r e e   o f  

p o s i t i v e   o v e r f e e d   is  u sed   to   e n s u r e   t h a t   such   b u l k i n g   i s  

a c h i e v e d .  

By  c o n t r a s t ,   t he   p r e s e n t   p r o c e s s   when  a p p l i e d   to  a  v e r y  
much  c o a r s e r   g l a s s   f i b r e   r o v i n g   in  t h e   c o m p l e t e   a b s e n c e  

of  p o s i t i v e   o v e r f e e d   r e s u l t s   in  a  r o v i n g   wh ich   is  n o t  

b u l k e d ,   b u t   e s s e n t i a l l y   f r e e   f rom  c a t e n a r y .   I f   t h e  

t h r o u g h p u t   is  r e d u c e d   t o w a r d s   150  m e t r e s / m i n u t e ,   t h e   May 

p r o d u c t   e x h i b i t   an  a p p a r e n t   b u l k .   T h i s   b u l k   is  o n l y  

a p p a r e n t ,   in  t h e   s e n s e   t h a t   on  a p p l y i n g   m o d e r a t e   t e n s i o n  

to   t h e   r o v i n g ,   i t   e x h i b i t s   m i n i m a l   or  e v e n   z e r o  

e x t e n s i b i l i t y ,   c o u p l e d   wi th   p r a c t i c a l l y   no  c h a n g e   in  i t s  

c a t e n a r y   p r o p e r t i e s .   T h i s   t y p e   of  p r o d u c t   has   b e e n  
f o u n d   to   be  v a l u a b l e   f o r   use   as  a  p l a s t i c s  
r e i n f o r c e m e n t ,   p a r t i c u l a r l y   in  p u l t r u s i o n   p r o c e s s e s .  



At  r o v i n g   t h r o u g h p u t s   of  t h e   o r d e r   of  300  m e t r e s / m i n u t e  

t h e   p r o d u c t   is  c a t e n a r y - f r e e   and  u s e f u l   as  a  w e a v i n q  

g r a d e   r o v i n g .  

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

in  t h e   f a c t   t h a t  b o t h   of  t h e   two  s p e c i f i c   r o v i n g  

p r o d u c t s   j u s t   d e s c r i b e d   can  be  made  by  i n c o r p o r a t i n g  

t h e   a i r   t r e a t m e n t   zone   i n t o   t h e  n o r m a l  c r e e l - t o - p a c k a g e  

w i n d i n g   o p e r a t i o n ,  w i t h  o u t   i n t r o d u c i n g   any  s e p a r a t e  

e x t r a   p r o c e s s i n g   s t e p .   C o n v e n t i o n a l   b u l k i n g   a p p a r a t u s  i s  

no t   n e e d e d   f o r   t h i s .  

A  t y p i c a l   a i r   t r e a t m e n t   zone   f o r   p r e s e n t   p r u p o s e s  

c o m p r i s e s   a  V - s h a p e d   t r o u g h   w i t h   a  h i n g e d  l i d   c l a m p a b l e  

in  s e a l i n g   r e l a t i o n   t h e r e t o .   A  t r o u g h   a b o u t   2 .5   cm  l o n g  

and  a b o u t   0 .5   cm  deep   has   been   f o u n d   s a t i s f a c t o r y ,   t h e  

a i r f l o w   b e i n g  i n t r o d u c e d   h a l f   way  a l o n g   t h e   t r o u g h  

t h r o u g h   an  a p e r t u r e   a b o u t   0 . 2 5   cm  i n  d i a m e t e r ,   in  t h e  

b o t t o m   of  t h e   V.  O b v i o u s l y ,   t h e   p r e c i s e   g e o m e t r y   of  t h e  

a i r   t r e a t m e n t   zone  m a y  b e   v a r i e d   and  s o m e  

e x p e r i m e n t a t i o n   may  be  n e c e s s a r y   in  o r d e r   t o  a r r i v e  a t  

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

t h r o u g h p u t .   In  p a r t i c u l a r ,   t h e   d e g r e e   o f   t a n g l i n g   a n d  

t h e   a m o u n t   of  a p p a r e n t   b u l k   ( i f   any)   d e v e l o p e d   c a n  b e  

v a r i e d   w i t h i n   s e n s i b l y   wide   l i m i t s   w h i l s t   s t i l l  

a c h i e v i n g   t h e   d e s i r e d   c a t e n a r y - f r e e   c h a r a c t e r i s t i c .  



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

c a t e n a r y - f r e e   u n t w i s t e d   c o n t i n u o u s  m u l t i f i l a m e n t  

g l a s s   f i b r e   r o v i n g ,   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  

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

m u l t i f i l a m e n t   g l a s s   f i b r e   s t r a n d s   f rom  each   of  a  

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

s i d e - b y - s i d e   to   fo rm  a  s i n g l e   r o v i n g ,   p a s s i n g   s a i d  

r o v i n g   t h r o u g h  a n   a i r   t r e a t m e n t   z o n e   w i t h o u t  

p o s i t i v e   o v e r f e e d   so  t h a t   t h e r e  i s  n o  b u l k i n g  

t h e r e o f ,   and  t h e r e a f t e r   w i n d i n g   t h e  t r e a t e d   r o v i n g  

i n t o   a  p a c k a g e .  

2 .   The  m e t h o d   of  c l a i m   1  c h a r a c t e r i s e d   in  t h a t   t h e  

r o v i n g   i s   p a s s e d   at   a  r a t e   of  f r o m  1 5 0   t o   3 0 0  

m e t r e s / m i n u t e   t h r o u g h   an  a i r  t r e a t m e n t  z o n e  

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

i s   i n t r o d u c e d   a t   0 .5   t o  1 . 5   c u b i c   m e t r e s / m i n u t e ,  

u n d e r  a  p r e s s u r e   of  f rom  400  t o   600  K N / m e t r e 2 .  

3 .  T h e   m e t h o d   of  c l a i m   1  or  c l a i m  . 2   c h a r a c t e r i s e d   i n  

t h a t   t h e   r o v i n g   has   a  l i n e a r  d e n s i t y  o f   f r o m  3 0 0   t o  

9000  t e x .  
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