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©  Method  of  blending  homofilament  and  heterofilament  staple  fibres,  a  blend  produced  thereby  and  a  bonded  web 
produced  from  such  blend. 
A  method  of  blending  homofilament  and  heterofilament 

fibres  together  by  forming  a  continuous  composite  tow  from 
a  plurality  of  the  homofilaments  and  a  plurality  of  the 
heterofilaments,  drawing  the  tow  and  cutting  the  drawn  tow 
to  form  a  blend  of  staple  fibres;  a  mixed  blend  of  staple 
fibres  produced  by  the  method  and  a  bonded,  non-woven 
web  produced  from  such  a  mixed  blend  of staple  fibres. 





This  i n v e n t i o n   r e l a t e s   to  a  method  for  p roduc ing   a  

blend  of  homof i lament   and  h e t e r o f i l a m e n t   f i b r e s ,   such  f i b r e s  

u s u a l l y   being  d e s t i n e d   for   use  in  the  p r o d u c t i o n   of  non-woven 

webs  by  a  c a rd ing   p r o c e s s .  

The  e f f i c i e n c y   of  b l end ing   of  homof i lament   and  

h e t e r o f i l a m e n t   f i b r e s   has  an  impor tan t   b e a r i n g   on  the  e v e n t u a l  

p r o p e r t i e s   of  a  non-woven  web  made  from  such  f i b r e s .  

In  gene ra l   the  b lend ing   of  such  f i b r e s ,   in  a  s t a p l e  

form,  is  c a r r i e d   out  as  a  f i r s t   s tage  in  a  c a r d i n g   p r o c e s s .  

Usua l ly   the  s t a p l e   f i b r e s   themselves   are  produced  by  drawing  a  

tow  of  e i t h e r   con t inuous   h e t e r o f i l a m e n t s   or  con t inuous   h o m o f i l a m e n t s ,  

s u b j e c t i n g   the  drawn  tow  to  a  c r imping  o p e r a t i o n   and  chopping  t h e  

tow  in to   a  conven ien t   s t a p l e   l e n g t h .  

We  have  now  found  tha t   advan tages   can  be  a c h i e v e d  b y  

b l e n d i n g   the  f i b r e s   by  a  novel  p roce s s   i ndependen t   of  the  c a r d i n g  

p r o c e s s .  

According  to  the  p r e s e n t   i n v e n t i o n   we  p rov ide   a  method 

of  b l end ing   homofi lament   and  h e t e r o f i l a m e n t   f i b r e s   t o g e t h e r  

compr i s ing   forming  a  con t inuous   composi te   tow  from  a  p l u r a l i t y   o f  

the  homof i laments   and  a  p l u r a l i t y   of  the  h e t e r o f i l a m e n t s ,   d r a w i n g  

the  tow  and  c u t t i n g   the  drawn  tow  to  form  a  blend  of  s t a p l e   f i b r e s .  

We  also  p rov ide   a  mixed  blend  of  s t a p l e   f i b r e s   c o n t a i n i n g  

both  homofi lament   f i b r e s   and  h e t e r o f i l a m e n t   f i b r e s   produced  by  t h e  

above  me thod .  

Methods  for   the  p r o d u c t i o n   of  tows  from  a  l a rge   number ,  

u s u a l l y   s eve ra l   hundred,   f i l a m e n t s   are  well   known in   the  a r t .  

The  f i l a m e n t s   are  produced  by  melt  e x t r u s i o n   of  the  molten  p o l y m e r  

through  a  m u l t i o r i f i c e   s p i n n e r e t   and  groups  of  f i l a m e n t s   from  a  

number  of  s p i n n e r e t s   are  combined  in to   a  tow.  The  tow  used  i n  

the  method  of  the  i n v e n t i o n   is  formed  in  a  s i m i l a r   manner  w i t h  

one  or  more  of  the  s p i n n e r e t s   p roduc ing   one  or  more  groups  o f  

h e t e r o f i l a m e n t s   and  one  or  more  of  the  s p i n n e r e t s   p roduc ing   one 

or  more  groups  of  h o m o f i l a m e n t s .  



The  method  of   the  i n v e n t i o n   is   p a r t i c u l a r l y   s u i t e d  

to  the  b l end ing   of  homof i l aments   of  polymers  based  o n  

t e r e p h t h a l i c   acid,   the  bes t   known  r e p r e s e n t a t i v e   be ing   p o l y -  

e t h y l e n e   t e r e p h t h a l a t e ,   and  h e t e r o f i l a m e n t s   hav ing   a  core  o f  

a  polymer  based  on  t e r e p h t h a l i c   acid,   for   example  p o l y e t h y l e n e  

t e r e p h t h a l a t e ,   and  a  shea th   of  a  polymer  such  as  p o l y e t h y l e n e  

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

We  have  found  t h a t   b l e n d s  u s e f u l   in  the  p r o d u c t i o n   o f  

non-woven  webs  can  be  produced  by  the  method  of  the  i n v e n t i o n  

u s i n g   a  composite   tow  c o n t a i n i n g   from  %  to  95%  of  h o m o f i l a m e n t s  

of  p o l y e t h y l e n e   t e r e p h t h a l a t e   and  c o n t a i n i n g   from  95%  to  5% 

of  h e t e r o f i l a m e n t s   having  a  core  of  p o l y e t h y l e n e   t e r e p h t h a l a t e  

and  a  shea th   of  p o l y e t h y l e n e   i s o p h t h a l a t e / p o l y e t h y l e n e   t e r e p h t h a l a t e  

copolymer.   Such  b lends   in  s t a p l e   form,  can  be  r e a d i l y   c o n v e r t e d  

in to   a  non-woven  web  by  a  c a r d i n g   p r o c e s s ,   o p t i o n a l l y   f o l l o w e d  

by  c r o s s - l a p p i n g   or  by  an  a i r   l a y i n g   p r o c e s s .  

The  composite  tow  may  be  drawn  by  any  s u i t a b l e   p r o c e s s  

which  p roduces   a  drawn  tow  of  h igh  u n i f o r m i t y   even  though  b o t h  

homof i l ament s   and  h e t e r o f i l a m e n t s   are  p r e s e n t   in  the  t ow.  

A  s u i t a b l e   p r o c e s s   is   d e s c r i b e d   in  the  S p e c i f i c a t i o n  

of  UK  P a t e n t   No  1 362  793.  

In  1  362  793  is  d e s c r i b e d   a  p r o c e s s   in  which  the  tow 

is  passed   around  the  p e r i p h e r i e s   of  a  p l u r a l i t y   of  feed   r o l l s  

in  s e r i e s   and  a  p l u r a l i t y   of  draw  r o l l s   in  s e r i e s ,   the  l a t t e r  

r o t a t i n g   at  a  h igher   p e r i p h e r a l   speed  and  t r e a t i n g   the  tow  i n  

c o n t a c t   wi th   at  l e a s t   some  of  the  feed  r o l l s   with  wa te r   at  a  

t e m p e r a t u r e   above  ambient  t e m p e r a t u r e   and  s u b s t a n t i a l l y   c o m p l e t i n g  

the  drawing  at  the  t e m p e r a t u r e   of  the  water   be fo re   the  tow  l e a v e s  

the  l a s t   feed  r o l l .  

In  genera l   be fo re   the  drawn tow  is  chopped  in to   s t a p l e  

f i b r e   i t   is  s u b j e c t e d   to  a  f u r t h e r   t r e a t m e n t   which  se rves   t o  

impar t   a  crimp  to  the  i n d i v i d u a l   f i b r e s   in  the  tow.  C o n v e n i e n t l y  

t h i s   is  ach ieved   as  a  l a s t   s tage   in  the  drawing  o p e r a t i o n   by  u s e  

of  a  s t a n d a r d   s t u f f e r   box  c r i m p e r .  

One  advantage  of  the  d e s c r i b e d   method  of  b l e n d i n g  



is  t h a t   i t   a l lows  f u l l   u t i l i s a t i o n   of  the  draw  frame.   F u l l  

u t i l i s a t i o n   of  the  draw  frame  r e q u i r e s   an  optimum  tow  s i z e .  

H i t h e r t o ,   in  the  p r o d u c t i o n   of  s t a p l e   f i b r e   for   b l e n d i n g   by  

c a r d i n g ,   such  a  s ize  may  not  be  achieved  with  an  unb lended   tow.  

However  the  composi te   tow  used  in  the  method  of  the  i n v e n t i o n  

is  of  much  g r e a t e r   s ize  a l lowing   f u l l   u t i l i s a t i o n   of  the  f r a m e .  

Another ,   and  a  p robably   more  i m p o r t a n t   advan tage ,   i s  

t h a t ,   because   more  e f f e c t i v e   b l e n d i n g   is  ach ieved ,   webs  of  much 

s u p e r i o r   s t r e n g t h   can  be  p r o d u c e d .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   by  way  of  t h e  

f o l l o w i n g   e x a m p l e s : -  

COMPARATIVE  EXAMPIES 

S tap le   f i b r e   was  produced  from  67/33  c o r e / s h e a t h   h e t e r o -  

f i l a m e n t   f i b r e   having  a  p o l y e t h y l e n e   t e r e p h t h a l a t e   core  and  a  

20  mole  %  p o l y e t h y l e n e   i s o p h t h a l a t e / p o l y e t h y l e n e   t e r e p h t h a l a t e  

copo lyne r   shea th   by  forming  a  tow  from  a  p l u r a l i t y   of  f i l a m e n t s ,  

drawing  the  tow  by  the  p rocess   d e s c r i b e d   in  UK  P a t e n t   No  1  362  793 

with  a  subsequen t   s t u f f e r   box  cr imping  o p e r a t i o n   and  c u t t i n g   t h e  

drawn  crimped  tow  by  means  of  a  Lummus  c u t t e r   in to   s t a p l e   of  38mm 

l e n g t h   and  1.7  d e c i t c x .   In  a  s i m i l a r   manner  s t a p l e   f i b r e   was 

produced  from  p o l y e t h y l e n e   t e r e p h t h a l a t e   homof i lament   f i b r e .   The 

s t a p l e   had  a  l eng th   of  38  mm  and  a  d e c i t e x   of  1 . 7 .  

Var ious   b lends   of  the  h e t e r o f i l a m e n t   f i b r e s   and  homo- 

f i l a m e n t   f i b r e s   were  formed  at  c a rd ing   and  in  each  case  a  ca  25  gsm 

non-woven  web  was  produced.   The  webs  were  po in t   bonded  with  a  

cheque rboa rd   p a t t e r n   on  a  Ramisch  c a l ende r   at  a  t e m p e r a t u r e   of  195°C 

and  a  p r e s s u r e   of  5  tonnes  at  a  speed  of  3  m e t r e s / m i n .  

The  t e n s i l e   s t r e n g t h   (wet)  of  each  bonded  web  was 

measured  in  the  machine  d i r e c t i o n   and  in  the  c ross   machine  d i r e c t i o n .  

The  o v e r a l l   f a b r i c   s t r e n g t h   no rmal i sed   to  25  gsm  was  c a l c u l a t e d  

from  these   measurements .   A  graph  A  of  o v e r a l l   f a b r i c   s t r e n g t h  

a g a i n s t   p e r c e n t a g e   of  h e t e r o f i l a m e n t s   in  the  f a b r i c   was  p r e p a r e d  

from  the  r e s u l t s   o b t a i n e d .  

EXAMPLES  ACCORDING  TO  THE  INVENTION 

A  p l u r a l i t y   of  con t inuous   h e t e r o f i l a m e n t s   were  b l e n d e d  



with   a  p l u r a l i t y   of  con t i nuous   p o l y e t h y l e n e   t e r e p h t h a l a t e  

h o m o f i l a m e n t s   to  form  a  composi te   tow  of  f i l a m e n t s .  

Var ious   b lends   of  h e t e r o f i l a m e n t   f i b r e s   and  homo- 

f i l a m e n t   f i b r e s   were  p r epa red   so  t h a t   a  number  o f  c o m p o s i t e  

tows  were  p r o d u c e d .  

The  tows  were  drawn  by  the  p r o c e s s   d e s c r i b e d   in  UK 

P a t e n t   No  1  362  793,  with  a  subsequen t   s t u f f e r   box  c r i m p i n g  

o p e r a t i o n   a n d  c u t   in to   s t a p l e   by  a  Lummus  c u t t e r .   The  s t a p l e  

had  a  l e n g t h   of  38  mm.  The  homof i l amen t s   were  of  2.0  d e c j t e x  a n d  

the  h e t e r o f i l a m e n t s   of  2.1  d e c i t e x .  

The  s t a p l e   f i b r e   b l e n d s  w e r e   c o n v e r t e d  i n t o   ca  25  gsm 

webs  by  the  same  ca rd ing   p roce s s   as  was  used   in  the  COMPARATIVE 

EXAMPLES. 

The  webs  were  s u b s e q u e n t l y   p o i n t   bonded  with  the  same 

c h e q u e r b o a r d   p a t t e r n   as  was  used  in  the  COMPARATIVE  EXAMPLES  on  

a  Ramisch  c a l e n d e r   at  a  t e m p e r a t u r e   of  195°C  and  a  p r e s s u r e   o f  

5  t onnes   at  a  speed  of  3  m e t r e s / m i n .  

The  t e n s i l e   s t r e n g t h   (wet)  of  each  bonded  web  was 

measured  in  the  machine  d i r e c t i o n   and  in  the  cross   m a c h i n e  

d i r e c t i o n .   The  o v e r a l l   f a b r i c   s t r e n g t h   n o r m a l i s e d  t o   25  gsm 

was  c a l c u l a t e d   from  these   m e a s u r e m e n t s .  

A  graph  B  o f  o v e r a l l   f a b r i c   s t r e n g t h   a g a i n s t   p e r c e n t a g e  

of  h e t e r o f i l a m e n t s   in  the  f a b r i c   w a s  p r e p a r e d   from  the  r e s u l t s  

o b t a i n e d .  

I t   is  thought   t h a t   the  s u p e r i o r   p r o p e r t i e s   r e s u l t s  

from  b l e n d i n g  t h e   f i b r e s   on  a  drawframe  r a t h e r   than  in  t h e  

c a r d i n g   p r o c e s s .   This  is  c o n t r a r y   to  what  might  have  b e e n  

expec t ed   p u r e l y   from  a  compar ison  of  the  c o n s t i t u e n t s   o f  t h e  

web  because   a l l   of  the  s t a p l e   f i b r e   used  in  the  COMPARATIVE 

EXAMPLES  was  of  sma l l e r   d e c i t e x   than  t h e  s t a p l e   f i b r e   used  in  t h e  

i n v e n t i o n   Example  and  one  would  have  expec ted ,   because   of  the  l a r g e r  

number  of  f i b r e s   per  un i t   weight   of  web  in  the  COMPARATIVE  EXAMPLES, 

t h a t   the  webs  in  the  COMPARATIVE  EXAMPLES  would  have  had  s u p e r i o r  

s t r e n g t h   to  those   in  the  INVENTION  EXAMPLES. 



1.  A  method  of  b l end ing   homofi lament   and  h e t e r o f i l a m e n t  

f i b r e s   t o g e t h e r   c h a r a c t e r i s e d   by  forming  a  con t inuous   c o m p o s i t e  

tow  from  a  p l u r a l i t y   of  the  homof i laments   and  a  p l u r a l i t y  

of  the  h e t e r o f i l a m e n t s ,   drawing  the  tow  and  c u t t i n g   the  drawn 

tow  to  form  a  blend  of  s t a p l e   f i b r e s .  

2.  A  method  as  c laimed  in  Claim  1  c h a r a c t e r i s e d   by  a  

composi te   tow  of  homof i l aments   of  p o l y e t h y l e n e   t e r e p h t h a l a t e   and  

h e t e r o f i l a m e n t s   having  a  core  of  p o l y e t h y l e n e   t e r e p h t h a l a t e   and  

a  sheath   of  a  copolymer  of  p o l y e t h y l e n e   i s o p h t h a l a t e   and  

p o l y e t h y l e n e   t e r e p h t h a l a t e .  

3.  A  method  as  c laimed  in  Claim  2  c h a r a c t e r i s e d   in  t h a t  

the  composi te   tow  c o n t a i n s   from  5%  to  95%  of  the  h o m o f i l a m e n t s  

and  from  95%  to  5%  of  the  h e t e r o f i l a m e n t s .  

4.  A  method  as  claimed  in  any  one  of  the  p r e c e d i n g  

Claims  c h a r a c t e r i s e d   in  tha t   the  drawn  tow  is  s u b j e c t e d   to  a  

t r e a t m e n t   which  impar t s   a  crimp  to  the  i n d i v i d u a l   f i b r e s   in  t h e  

tow.  

5.  A  mixed  blend  of  s t a p l e   f i b r e s   c o n t a i n i n g   both  homo- 

f i l a m e n t   and  h e t e r o f i l a s e n t   f i b r e s   produced  by  a  method  as  c l a i m e d  

in  any  one  of  Claims  1  to  4 .  

6.  A  bonded,  non-woven  web  produced  from  a  mixed  blend  o f  

s t a p l e   f i b r e s   as  c laimed  in  Claim  5.  
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