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fig.  2 
©  Aromatic  polyamide  yarn  impregnated  with  lubricating  particles,  a  process  for  the  manufacture  of  such  a  yarn,  and 

packing  material  or  rope  containing  this  yarn.   ̂ 2 
©  A  filament  yarn  of  aromatic  polyamides  impregnated 
with  solid  particles  of  a  fluorine-containing  polymer  and/or 
graphite.  The  solid  particles  are  incorporated  into  the  yarn  by 
very  uniformly  distributing  them  over  the  filaments  in  that  /i3ix 
the  solid  particles  are  applied  to  the  yarn  from  an  aqueous  l/afffiw?~T\ 
dispersion  and  the  yarn  is  subjected  to  a  blowing  treatment  \li((((((ff  C*  I while  feeding  them  at  an  excess  feed  rate  or  not.  The  yarn   ̂ \̂\\\\\(  A  
thus  impregnated  is  first  of  all  intended  to  be  processed  into  V$Imrr<  \  
a  packing  material  or  rope.  flK\\\V\v9-\  \  

In  figure  (2),  the  aramid  yarn  (13)  is  passed  through  a  19  —  '  ^^^i-Q™|  \  
bath  (15)  containing  an  aqueous  dispersion  of  PTFE  and/or  '  ,20  \  
graphite  particles  and  a  blow  box  (18).  \  
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The  i n v e n t i o n   r e l a t e s   to  a  yarn  made  from  wholly  aromatic   polyamides ,   which 

yarn  is  i m p r e g n a t e d   wi th   a  d i s p e r s i o n   con ta in ing   s o l i d ,  l u b r i c a t i n g   p a r t -  

i c l e s ,   such  as  p a r t l  l e s   of  f l u o r i n e - c o n t a i n i n g   polymers  and/or   g r a p h i t e .  
The  i n v e n t i o n   a l s o   c o m p r i s e s   a  process  for  the  manufac ture   of  such  y a r n ,  
and  p a c k i n g   m a t e r i a l ,   for   i n s t a n c e   s t u f f i n g   box  packing,   con t a in ing   s a i d  

y a r n .  

A  yarn  of  the  type  i n d i c a t e d   above  is  known  from  US  4  371  180,  which  d e s -  

c r i b e s   p a c k i n g   composed  of  b ra ided   inorgan ic   yarns,   p r e f e r a b l y   of  g l a s s ,  
and  of  b r a i d e d   o r g a n i c   y a r n s ,   p r e f e r a b l y   of  p o l y t e t r a f l u o r o e t h y l e n e   o r  

wholly  a romat ic   polyamides .   Before  or  a f t e r   being  b r a i d e d ,   the  yarn  may  be 

i m p r e g n a t e d   with  a  d i s p e r s i o n   of  so l id   p a r t i c l e s   of  a  f l u o r i n e - c o n t a i n i n g  

po lymer   and  s t a r c h .   The  d i s p e r s i o n   c o n t a i n i n g   p o l y t e t r a f l u o r o e t h y l e n e  

(PTFE)  p a r t i c l e s   c o n t r i b u t e s   cons ide r ab ly   to  the  s ea l ing   p r o p e r t i e s   of  t h e  

e n d p r o d u c t   in  the  form  of  packing  m a t e r i a l .   Although  the  r e s u l t s   o b t a i n e d  

with  the  p a c k i n g   m a t e r i a l   d i s c l o s e d   in  US  4  371  180  are  r e a s o n a b l e ,   t h e  

p resen t   i n v e n t i o n   makes  i t   p o s s i b l e   to  improve  on  these  r e s u l t s .  

With  t h a t   o b j e c t   in  mind  a  yarn  of  the  above  type  from  wholly  a r o m a t i c  

p o l y a m i d e s   has  been  developed  in  the  f i r s t   place  for  use  in  packing  m a t e -  

r i a l ,   which  yarn  is  c h a r a c t e r i z e d   according  to  the  i n v e n t i o n   in  that   i t   i s  

b u i l t   up  of  a  great   many  endless   f i l amen t s   on  which  the  s o l i d   p a r t i c l e s   a r e  

p r e s e n t   and  over  which  the  s o l i d   p a r t i c l e s   are  d i s t r i b u t e d   by  s u b j e c t i n g  
the  yarn  to  a  blowing  t r ea tmen t   in  the  wet  s t a t e .   In  tha t   process   the  f i l a -  

ments  are  g e n e r a l l y   e n t a n g l e d   and  i n t e r l a c e d .   According  to  the  i n v e n t i o n  
the  s o l i d   p a r t i c l e s   may  c o n s i s t   of  a  f l u o r i n e - c o n t a i n i n g   polymer,  such  as  

p o l y t e t r a f l u o r o e t h y l e n e   or  of  g r a p h i t e .   A l t e r n a t i v e l y ,   however,  use  may  be 
made  of  a  m i x t u r e   of  so l id   p a r t i c l e s   of  a  f l u o r i n e - c o n t a i n i n g   polymer  and 
of  g r a p h i t e .   The  wet  yarn  sub jec t ed   to  a  blowing  t r e a t m e n t   according  to  t h e  
i n v e n t i o n   has  a  voluminous  c h a r a c t e r ,   which  renders  the  yarn  according   t o  
the  i nven t ion   p a r t i c u l a r l y   s u i t a b l e   for  taking  up  a  l u b r i c a n t .   Owing  to  i t s  
voluminous  c h a r a c t e r   the  yarn  wil l   r ead i ly   absorb  a  la rge   amount  of  l u b r i -  

cant,   which  makes  the  yarn  according  to  the  invent ion   p a r t i c u l a r l y   s u i t a b l e  

to  be  formed  i n to   a  packing  m a t e r i a l .   As  l u b r i c a n t s   commonly  used  in  t h e  



pack ing   i n d u s t r y   for   i m p r e g n a t i n g   yarns  may  be  m e n t i o n e d   p a r a f f i n  o i l ,  

s i l i c o n e   o i l   or  molybdenum  d i s u l p h i d e   or  some  other   s u i t a b l e   l u b r i c a n t ,  

depend ing   on  the  f i e l d   of  a p p l i c a t i o n   of  the  packing  to  be  m a n u f a c t u r e d .  

The  i n v e n t i o n   c o m p r i s e s   in  p a r t i c u l a r   a  yarn which  is  so  voluminous  t h a t  

the  a b s o r p t i o n   c a p a c i t y   for  a  l u b r i c a n t   of  the  p o l y f l u o r o c a r b o n   p a r t i c l e s -  

con ta in ing   yarn  is  in  the  range  of  20  to  50  per  cent  by  weight ,   p r e f e r a b l y  

in  the  order  of  35  per  cent  by  weight ,   c a l c u l a t e d   on  the  weight  of  the  d r y  

yarn  p rov ided   with  s o l i d   PTFE  and/or   g r a p h i t e   p a r t i c l e s .   The  l u b r i c a n t   con-  

t r i b u t e s   c o n s i d e r a b l y   to  the  gas  and/or   l i qu id   t i g h t n e s s   and  the  f r i c t i o n -  

al  b e h a v i o u r   of  a  packing  m a t e r i a l .   Af ter   being  s u c c e s s i v e l y   i m p r e g n a t e d  

with  PTFE  p a r t i c l e s ,   b r a i d e d   to  form  a  packing  m a t e r i a l ,   and  i m p r e g n a t e d  

with  a  l u b r i c a t i n g   agen t   the  a r a m i d   yarn   according  to  the  i n v e n t i o n   i s  

c a p a b l e   of  e n s u r i n g   a  long  s e r v i c e   l i f e   as  far  as  high  gas  and/or   l i q u i d  

t i g h t n e s s   and  l u b r i c a t i n g   e f f e c t   are  concerned.   According  to  the  i n v e n t i o n  

the  yarn  c o n t a i n s   1000  to  20  000  f i l a m e n t s ,   p r e f e r a b l y   about  5000  f i l a -  

ments ,   and  the  l i n e a r   d e n s i t y   of  the  yarn  is  in  the  range  of  tex  150  t o  

3000,  p r e f e r a b l y   in  the  o r d e r   of  tex  850.  According  to  the  i n v e n t i o n   t h e  

yarn  need  c o n t a i n   only  a  r e l a t i v e l y   small  p r o p o r t i o n   of  s o l i d   PTFE  a n d / o r  

g r a p h i t e   p a r t i c l e s ,   namely  l e s s   t han   60  per  cent  by  weight ,   p r e f e r a b l y  

10-45%  by  w e i g h t ,   and  more  p a r t i c u l a r l y   about  20%  by  weight ,   c a l c u l a t e d  

on  the  dry  weight  of  the  yarn  wi thou t   the  so l id   p a r t i c l e s .   According  t o  

the  i n v e n t i o n   the  s ize  of  80%  of  the  so l i d   p a r t i c l e s   is  p r e f e r a b l y   in  t h e  

range  of  about  0,1  to  1  pm.  The  yarn  according   to  the  i n v e n t i o n   is  p a r t i -  

c u l a r l y   c h a r a c t e r i z e d   in  t h a t   the  s o l i d   p a r t i c l e s   are  so  evenly  a p p l i e d  

to  the  yarn   t h a t   measured  in  a  random  c r o s s - s e c t i o n   of  the  yarn  at  l e a s t  

50%,  p r e f e r a b l y   70%  to  100%  of  the  number  of  f i l amen t s   are  provided  w i t h  

one  or  more  of  sa id   p a r t i c l e s .  

The  s p e c i a l   c o n f i g u r a t i o n   of  the  yarn  due  to  the  wet-blowing  process   p e r -  
mits   a  p a r t i c u l a r   u n i f o r m   d i s t r i b u t i o n   of  the  PTFE  p a r t i c l e s   over  t h e  

c r o s s - s e c t i o n a l   a r e a   of  the  y a r n .   As  a  r e s u l t ,   the  f u n c t i o n   of  the  PTFE 

p a r t i c l e s   p r e s e n t   in  the  ya rn ,   i . e .   promot ing  the  s e a l i n g   a c t i o n   of  t h e  

pack ing   m a t e r i a l ,   is  rendered  most  e f f e c t i v e .   Moreover,  the  PTFE  p a r t i c l e s  
enhance  the  c h e m i c a l   r e s i s t a n c e   of  the  p a c k i n g   m a t e r i a l   and  r e d u c e  

f r i c t i o n .   The  yarn   a c c o r d i n g   to  the  i n v e n t i o n   can  t h e r e f o r e   be  formed 

in to   a  p a c k i n g   m a t e r i a l   which  ensures   s u f f i c i e n t   s ea l i ng   over  a  long  s e r -  
v ice   t ime  even  under   high  dynamic   l o a d s ,   as  in  the  case  of  high  s p e e d  
s h a f t s   or  r e c i p r o c a t i n g   par t s   in  combinat ion   with  e l e v a t e d   t empera tu re   and 



pressure   and,  p o s s i b l y ,   a  chemical ly   a g r e s s i v e   medium.  Further as result 0136727 

of  the  uniform  d i s t r i b u t i o n   of  the  PTFE  p a r t i c l e s   over  p r a c t i c a l l y   a l l   t h e  

f i l a m e n t   of  the  yarn  only  a  r e l a t i v e l y   small  amount  of  PTFE  p a r t i c l e s   i s  

needed  for   t h i s   yarn  of  the  p resen t   i n v e n t i o n   to  be  made  into  a  s a t i s f a c -  

t o r i l y   s ea l i ng   packing  m a t e r i a l .   Another  advantage  of  the  uniform  d i s t r i b u -  

t ion  of  the  PTFE  p a r t i c l e s   in  the  yarn  accord ing   to  the  inven t ion   c o n s i s t s  

in  that  the  packing  into  which  the  yarn  is  b ra ided   need  not  be  a d d i t i o n a l -  

ly  impregnated  with  a  PTFE  p a r t i c l e s - c o n t a i n i n g   d i s p e r s i o n .  

The  yarn  accord ing   to  the  invent ion   has  been  e s p e c i a l l y   developed  and  made 

s u i t a b l e   to  be  worked  up  in to   a  p a c k i n g   m a t e r i a l ,   such  as  s t u f f i n g   box 

p a c k i n g ,   which  is  w ide ly   used  in  machine  c o n s t r u c t i o n   for  the  sea l ing   o f  

r o t a t i n g   s h a f t s   and  r e c i p r o c a t i n g   p a r t s .   In  the  manufacture  of  p a c k i n g  

m a t e r i a l   a  number  of  yarns  of  the  i n v e n t i o n   impregnated  with  PTFE  a n d / o r  

g raph i t e   p a r t i c l e s   can  be  braided  t o g e t h e r   on  a  packing  b ra id ing   machine  t o  

form  a  p a c k i n g   m a t e r i a l   which  may  for  i n s t a n c e   have  a  r e c t a n g u l a r   c r o s s -  

s e c t i o n .   The  b r a i d e d   pack ing   m a t e r i a l   is  g e n e r a l l y   i m p r e g n a t e d   with  a 

l u b r i c a t i n g   agent ,   such  as  a  spec i a l   o i l ,   fat   or  o ther   subs tances   r e q u i r e d  

in  view  of  the  use  of  the  packing  m a t e r i a l .   In  the  completed  packing  m a t e -  

r i a l   a c c o r d i n g   to  the  inven t ion   the  p r o p o r t i o n   by  weight  of  so l id   p a r t i -  

c l e s ,   c a l c u l a t e d   on  the  dry  weight  of  the  aramid  yarn  without  so l id   p a r -  

t i c l e s ,   may  be  lower  than  60%,  and  is  p r e f e r a b l y   10  to  45%.  The  i n v e n t i o n  

p a r t i c u l a r l y   c o m p r i s e s   a  packing   m a t e r i a l   of  aromat ic   polyamide  yarn  im- 

p r e g n a t e d   wi th   s o l i d   PTFE  and /o r   g r a p h i t e   p a r t i c l e s ,   which  packing  m a t e -  

r i a l   is  c h a r a c t e r i z e d   in  t h a t   it  con t a in s   a  f a i r l y   large  amount  of  s a i d  

l u b r i c a t i n g   agent ,   viz.   an  amount  of  20  to  50%  by  weight,   p r e f e r a b l y   a b o u t  

25%  by  weight ,   c a l c u l a t e d   on  the  weight  of  the  dry  yarn  provided  with  s o l i d  

p a r t i c l e s .  

A  s imple   and  e f f e c t i v e   method  of  m a n u f a c t u r i n g   the  yarn  according  to  t h e  

i n v e n t i o n ,  c o m p r i s i n g   the  a p p l i c a t i o n   to  the  yarn  of  a  d i s p e r s i o n   of  s o l i d  

p a r t i c l e s   of  a  f l u o r i n e - c o n t a i n i n g   polymer  and/or   g r a p h i t e , i s   c h a r a c t e r i z e d  

in  that  whi l s t   in  the  wet  s t a t e   the  yarn  is  s u b j e c t e d   to  a  blowing  p r o c e s s  

using  a  f l u id   under  p r e s su re ,   such  as  a i r ,   as  a  r e s u l t   of  which  the  s o l i d  

p a r t i c l e s   are  d i s t r i b u t e d   over  the  f i l a m e n t s   and  the  f i l aments   are  g e n e r a l -  

ly  i n t e r - e n t a n g l e d   and  bra ided.   According  to  a  p r e f e r r e d   embodiment  of  t h e  

p r o c e s s   accord ing   to  the  inven t ion   the  yarn  is  sub j ec t ed   to  a  blowing  p r o -  
cess   a f t e r   the  d i s p e r s i o n   of  s o l i d   p a r t i c l e s   of  a  f l u o r i n e - c o n t a i n i n g  



polymer  and/or   g raph i t e   p a r t i c l e s - c o n t a i n i n g   d i s p e r s i o n   h a s    t o  

the  y a r n .   A l t e r n a t i v e l y ,   a c c o r d i n g   to  the  i n v e n t i o n ,   the  d i s p e r s i o n   o f  

p a r t i c l e s   of  a  f l u o r i n e - c o n t a i n i n g   polymer  and/or   g r a p h i t e   may  be  d i r e c t -  

ly  blown  onto  the  yarn  while  being  fed  to  it   under  p r e s s u r e .   In  the  b low-  

ing  p rocess   a i r   is  used  at  an  abso lu te   p re s su re   of  3  to  10  b a r .  

According  to  a  p r e f e r r e d   embodiment  of  the  process   of  the  p resen t   i n v e n t i o n  

t h e ,   p r e f e r a b l y   p o s i t i v e l y   charged,   PTFE  are  app l i ed   to  the  yarn  from  an 

aqueous  d i s p e r s i o n   whose  composi t ion   may  s u b s t a n t i a l l y   be  as  f o l l o w s :  

.  45  to  75%  by  weight  of  PTFE  p a r t i c l e s ,   p r e f e r a b l y   about  58%  by  w e i g h t ;  

.  50  to  20%  by  weight  of  water ,   p r e f e r a b l y   about  40%  by  w e i g h t ;  

not  more  than  5%  by  weight  of  a  wet t ing   agent  based  on  a l k y l p h e n o x y e t h a -  

nol,   p r e f e r a b l y   about  3,5%  by  w e i g h t .  

The  g r a p h i t e   p a r t i c l e s   are  also  app l i ed   from  an  aqueous  d i s p e r s i o n ,   which  

may  c o n t a i n ,   for   i n s t a n c e ,   about   18%  by  w e i g h t   of  g r a p h i t e   and  82%  by 

weight  of  water  and  a  nonionic   wet t ing   a g e n t .  

P a r t i c u l a r l y   f a v o u r a b l e   r e s u l t s   may  be  ob ta ined   when  the  PTFE  and/or  g r a -  

p h i t e   p a r t i c l e s   are  app l i ed   to  the  yarn  from  said  d i s p e r s i o n   with  the  a i d  

of  a  k i s s   r o l l .   O p t i o n a l l y ,   the  PTFE  and/or  g r a p h i t e   p a r t i c l e s   may  be  a p -  

p l i e d   to  the  yarn  by  pass ing   i t   through  a  bath  of  said  d i s p e r s i o n .  

According  to  the  i n v e n t i o n   the  yarn  is  fed  to  the  blowing  process   at  a  r a t e  

in  e x c e s s   of  tha t   at  which  i t   is  withdrawn  the re f rom  of  at  l e a s t   1%,  p r e -  

f e r a b l y   abou t   3%  to  6%.  Accord ing   to  the  i n v e n t i o n ,   however,  a  s a t i s f a c -  

tory  d i s t r i b u t i o n   of  the  so l id   p a r t i c l e s   over  p r a c t i c a l l y   a l l   the  f i l a m e n t s  

of  the  yarn   also  may  be  ob ta ined   when  the  yarn  is  s u b j e c t e d   to  the  b lowing  

p r o c e s s   w i t h o u t   us ing   an  excess  feed  r a t e .   In  the  p rocess   in  which  no  e x -  

cess   f e ed   r a t e   is  used  the  yarn  may  be  p a s s e d   t h r o u g h   the  blowing  zone 

p r a c t i c a l l y   w i t h o u t   any  t e n s i o n .   F u r t h e r m o r e ,   the  yarn  according  to  t h e  

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 a b l e   to  be  used  in  the  manufacture   of  rope  

h a v i n g   an  outer   d iameter   o f ,  f o r   example  3  to  100  mm,  such  as  marine  r o p e ,  

h o i s t i n g   rope  and  the  l i k e , w h i c h   rope  is  b u i l t   up  of  two  or  more  s t rands   by 

l a y i n g   or  b r a i d i n g .   According  to  the  i n v e n t i o n   the  yarn  to  be  i n c o r p o r a t e d  

in  such  rope  c o n t a i n s   l e s s   than  10%  by  w e i g h t ,   p r e f e r a b l y   about  5%  by 

weight  of  so l id   p a r t i c l e s .  



The  i n v e n t i o n   wil l   be  i l l u s t r a t e d   with  r e fe rence   to  the  a c c o m p a n y i n g  i c n e -  

matic  d r a w i n g .  

Figure  1  shows  an  appara tus   for  applying  PTFE  p a r t i c l e s   to  the  yarn  b e f o r e  

the  blowing  p r o c e s s .  

Fig.   2  shows  a  somewhat  modif ied   appara tus   for  c a r ry ing   out  the  process   o f  

the  i n v e n t i o n .  

In  the  embodiment  shown  in  Figure  1  the  process   is  s t a r t e d   from  5  packages  

1  of  n o n - t w i s t e d   aramid  f i l a m e n t   yarn.  The  aramid  yarn  2  of  each  of  t h e  

p a c k a g e s   has  1000  f i l a m e n t s   and  a  l i n e a r   dens i ty   of  tex  168  and  c o n t a i n s  

about   0,8%  of  a  f i n i s h   app l i ed   to  the  yarn  during  sp inn ing .   The  five  a r a -  

mid  f i l a m e n t   ya rns   2  are  a s s e m b l e d   by  the  s c h e m a t i c a l l y   i n d i c a t e d   ya rn  

guide   3  and  drawn  off  from  the  s t a r t i n g   packages  1  by  the  dr iven  r o l l s  

4 ,5 .   The  assembled  yarn  is  subsequen t ly   run  over  the  k i s s i n g   r o l l   7  r o t a t -  

ing  in  an  aqueous   d i s p e r s i o n   8.  The  assembled  f i l amen t   yarn  thus  w e t t e d  

and  p r o v i d e d   wi th   PTFE  a n d / o r   g r a p h i t e   p a r t i c l e s   is  fed  to  a  blow  box  9 

c o n t a i n i n g   an  a i r   nozzle  10  at  a  rate   in  excess  of  the  ra te   at  which  it  i s  

withdrawn  from  the  blow  box.  The  nozzle  10  may  be  of  the  type  as  i n d i c a t e d  

in  US  3  302  386.  The  blown  and  i m p r e g n a t e d   yarn  is  d i s cha rged   from  t h e  

blow  box  9  over  a  pair   of  d r iven   p u l l i n g - o f f   r o l l s   11,12  which  have  such  a 

lower  c i r c u m f e r e n t i a l   speed  than  the  feed  r o l l s   4,5  as  to  ensure  that   t h e  

yarn  is  fed  to  the  air   nozzle   10  at  a  s u f f i c i e n t l y   high  excess  feed  r a t e .  

A f t e r   l e a v i n g   the  heated  p u l l i n g - o f f   r o l l s   11,12  the  d r ied   yarn  may  s t i l l  

be  l u b r i c a t e d ,   if  d e s i r ed ,   and  subsequen t ly   wound  into  a  p a c k a g e .  

In  the  blow  box  9  the  assembled  yarn  5x168  composed  of  5  basic  yarns  2  i s  

t r e a t e d   with  air   at  an  ab so lu t e   p re s su re   of  5  bar,  the  yarn  being  fed  at  an 

e x c e s s   r a t e   of  3%.  A l t e r n a t i v e l y ,   the  assembled  yarn  may  be  made  up  of  10 

b a s i c   y a r n s .   Such  a s s e m b l e d   10x168  tex  yarn  is  t r e a t e d   in  the  blow  box  9 

with  a i r   fed  at  an  abso lu te   p r e s s u r e   of  10  bar,  the  excess  feed  ra te   of  t h e  

yarn  be ing   60%.  When  the  yarn   is  t r e a t e d   without   apply ing   an  excess  f e e d  

r a t e ,   i t   may  be  fed  to  and  d i s cha rged   from  the  blowing  zone  at  a  speed  o f  

60  m in /min .  

Fig.   2  shows  a  somewhat  modif ied   embodiment  of  the  appa ra tu s   for  c a r r y i n g  

out  the  process   according  to  the  i nven t ion .   The  u n t r e a t e d   aramid  yarn  13  i s  

fed  by  a  pa i r   of  r o l l s   14  at  a  p a r t i c u l a r   speed  d e s i r e d .   Af ter   leaving  t h e  

r o l l s   14  the  yarn  is  passed  through  a  bath  15  c o n t a i n i n g   an  aqueous  d i s p e r -  

sion  of  PTFE  and/or   g raph i t e   p a r t i c l e s .   In  the  bath  the  yarn  is  passed  over  

two  or  more  guide  ro l l s   (not  shown  in  the  drawing).   Af ter   l eav ing   the  b a t h  



15  the  yarn  passes  upwards  through  a  feed  pipe  17  ending  i n  a  b l o w  b o x   18. 

In  the  blow  box  18  there   is  again  a  nozzle  (not  shown)  of  the  type  d e s c r i b -  

ed  in  US  3  302  386.  The  advantage  of  the  feed  pipe  17  is  tha t   excess  d i s -  

p e r s i o n   not  e n t r a i n e d   by  the  yarn  and  blown  off  from  the  yarn  flows  back 

i n to   the  bath  t h r o u g h   sa id   p ipe   17.  A f t e r   hav ing   been  sub jec t ed   to  t h e  

b lowing   t r e a t m e n t ,   the  impregnated  yarn  19  leaves  the  blow  box  18  t h rough  

tile  o u t l e t   open ing   20.  The  yarn  is  withdrawn  from  the  blow  box  18  by  t h e  

dr iven  ro l l   24  with  s e p a r a t o r   r o l l   21.  The  ro l l   24  may  be  heated  for  d r y i n g  

the  yarn .   The  yarn  thus  impregnated  and  dried  may  be  formed  into  a  package 

via  a  t r a v e r s e   mechanism  22.  The  c i r c u m f e r e n t i a l   speed  of  the  r o l l   24  i s  

lower  than  t h a t   of  the  r o l l s   14,  so  t h a t   the  yarn  is  passed  through  t h e  

blow  box  at  the  p a r t i c u l a r   excess  feed  rate   d e s i r e d .  

It  has  been  found  tha t   with  the  p rocess   given  in  Figure  1  f avourab le   r e -  

s u l t s   may  be  ob ta ined ,   i . e . ,   viewed  in  c r o s s - s e c t i o n   of  the  yarn  the  PTFE 

p a r t i c l e s   are  very   u n i f o r m l y   d i s t r i b u t e d   over  p r a c t i c a l l y   a l l   the  f i l a -  

ments  mainly  under  the  fo l lowing  process   c o n d i t i o n s :  

c i r c u m f e r e n t i a l   speed  of  the  k i s s i n g   r o l l :   42  m/min; 

c i r c u m f e r e n t i a l   speed  of  the  r o l l s   4,5:  59,5  m/min  (yarn  feed  r a t e ) ;  

c i r c u m f e r e n t i a l   speed  of  the  r o l l s   11,12:  58  m/min  (yarn  d i s cha rge   r a t e ) ;  

over feed   of  the  yarn  at  the  nozz le :   59,5-58.100% =  2,5% 
58 

abso lu te   p ressure   of  the  blow  a i r :   3  to  4  b a r ;  

c o m p o s i t i o n   of  d i s p e r s i o n  :   56,5%  by  weight   of  PTFE  p a r t i c l e s ,   40%  by 

we igh t   of  water  and  3,5%  by  weight  of  w e t t i n g  

agen t   of  the  T r i t o n   X  100  type ,   which  is  a 

commercia l ly   a v a i l a b l e   we t t ing   agent  based  on 

a lky lphenoxy   e t h a n o l .  

The  d i s p e r s i o n   used  is  of  the  type  marketed  by  ICI  under  the  name  F luon;  

the  PTFE  p a r t i c l e s   in  it  carry  a  nega t ive   e l e c t r i c   charge.   In  the  p r o c e s s  
of  the  i n v e n t i o n ,   however,  also  o ther   d i s p e r s i o n s   may  be  app l i ed .   Use  may 

advan tageous ly   be  made  of  d i s p e r s i o n s   in  which  the  p a r t i c l e s   of  the  f l u o r o -  

carbon  compound,  more  p a r t i c u l a r l y   p o l y t e t r a f l u o r o e t h y l e n e   (PTFE),  carry  a 

p o s i t i v e   e l e c t r i c   charge.   These  l a s t - m e n t i o n e d   d i s p e r s i o n s   are  e l a b o r a t e l y  



d e s c r i b e d   in  DE  26  44  152.  Use  of  a  d i s p e r s i o n   c o n t a i n i n g  p o s i t i v e l y  

charged   PTFE  p a r t i c l e s   is  expected  to  lead  to  an  even  b e t t e r   adhes ion  o f  

these  p a r t i c l e s   to  the  f i l amen t s   of  the  y a r n .  
It  should  be  added  that   the  excess  feed  rate   used  in  the  wet-b lowing  p r o -  

cess  of  the  p r e s e n t   i n v e n t i o n   is  of  great   i n f luence   on  the  s t r u c t u r e   o f  

the  yarn.  P a r t i c u l a r l y   the  i n t e r e n t a n g l e m e n t   or  i n t e r l a c e m e n t   of  the  f i l a -  

ments  is  very   much  d e p e n d e n t   on  the  excess   feed  ra te .   At  an  the  e x c e s s  

feed  r a t e   of  as  low  as  1%  the  n o n - t w i s t e d   yarn  loses  i ts   smooth  a p p e a r -  

ance  and  becomes  somewhat  bulky  or  t e x t u r e d   as  a  r e s u l t   of  the  i n t e r e n -  

t a n g l e m e n t   a n d / o r   i n t e r l a c e m e n t   of  the  f i l a m e n t s   and  the  fo rmat ion   o f  

loops  in  one  or  more  f i l a m e n t s .   The  i n t e r e n t a n g l e m e n t   and  i n t e r l a c e m e n t   o f  

the  f i l a m e n t s   of  a  yarn  and  the  manufac tu re   of  a  yarn  having  a  m u l t i t u d e  

of  loops  are  known  in  themselves   from  the  t e x t i l e   art   and  are  d e s c r i b e d   i n  

US  3  302  386  and  US  2  783  609.  The  i n t e r e n t a n g l e m e n t   and  i n t e r l a c e m e n t   o f  

the  f i l a m e n t s   of  a  yarn   wi th   the  a id   of  a  blowing  process   and  using  an 

excess  feed  ra te   of  the  yarn  impar ts   a  voluminous  c h a r a c t e r   to  the  yarn.  A 

high  excess   feed  ra te   renders   the  yarn  very  bulky.  The  yarn  wet ted   with  a 

PTFE  and/or  g r a p h i t e   d i s p e r s i o n   and  s u b j e c t e d   to  a  blowing  t r e a t m e n t   has  a 

vo luminous   c h a r a c t e r ,   which  is  i n f l u e n c e d   by  the  degree  of  i m p r e g n a t i o n  

with  so l id   p a r t i c l e s .   Impregnat ion   of  the  yarn  with  a  higher   p e r c e n t a g e   o f  

PTFE  p a r t i c l e s   is  a t t e n d e d   with  a  lower  voluminous  c h a r a c t e r   as  a  r e s u l t  

of  the  a d h e s i o n   of  the  PTFE  p a r t i c l e s   to  the  yarn;  in  o ther   words,  t h e  

degree   of  i m p r e g n a t i o n   to  be  chosen  depends  on  the  voluminous  c h a r a c t e r  

d e s i r e d .  

In  the  manufacture   of  the  yarn  acco rd ing   to  the  inven t ion   the  p r e f e r r e d   e x -  

cess  feed  ra te   is  in  the  range  of  3%  to  6%,  which  r e s u l t s   in  a  yarn  h a v i n g  

a  more  or  l e s s   loopy  c h a r a c t e r .   The  presence  of  i n t e r n a l   and/or   e x t e r n a l  

loops  formed  in  one  or  more  f i l a m e n t s   of  the  yarn  and  the  r e s u l t i n g   b u l k y  

appearance  is  c h a r a c t e r i s t i c   of  a  p a r t i c u l a r   embodiment  of  the  yarn  a c c o r d -  

ing  to  the  i n v e n t i o n .   P a r t i c u l a r l y   s u r p r i s i n g   is  that   a l ready  a  f a i r l y   low 

excess   feed  r a t e   of  3%  r e s u l t s   in  a  s u f f i c i e n t l y   voluminous  yarn  which  i s  

e x c e l l e n t l y   s u i t a b l e   to  be  f u r t h e r   p roces sed   into  a  packing  m a t e r i a l .   How- 

eve r ,   even  in  the  case  of  a  yarn   s u b j e c t e d   to  a  blowing  p rocess   w i t h o u t  

us ing   an  e x c e s s   feed  ra te   a  p a r t i c u l a r l y   uniform  d i s t r i b u t i o n   of  the  PTFE 
and/or  g raph i t e   p a r t i c l e s   over  p r a c t i c a l l y   a l l   the  f i l aments   of  the  yarn  i s  



o b t a i n e d .  T h e   blowing  p rocess   c o n s t i t u t e s   an  e s s e n t i a l   element  or  the  i n -  

v e n t i o n   with  a  view  to  o b t a i n i n g   a  very   good  d i s t r i b u t i o n   of  the  s o l i d  

p a r t i c l e s   over  the  f i l a m e n t s   of  the  y a r n .  

Also  a  smooth,   n o n - a i r   blown  a ramid   f i l a m e n t   yarn  can  be  t r e a t e d   with  a 

PTFE  p a r t i c l e s - c o n t a i n i n g   d i s p e r s i o n ,   use  being  made  of  an  a p p l i c a t o r   r o l l  

or  impregna t ion .   Exper iments ,   however,  have  demons t ra ted   that   in  that   c a s e  

the  PTFE  p a r t i c l e s   w i l l   s t i c k   to  the  outer   c i r cumfe rence   of  the  yarn  i n  

the  form  of  v a r i o u s l y   s i z e d   lumps,   as  can  be  seen  on  a  highly  e n l a r g e d  

p h o t o g r a p h   of  a  c r o s s - s e c t i o n   of  the  yarn.  Such  a  photograph  also  shows 

t h a t   h a r d l y   any  PTFE  p a r t i c l e s   at  a l l   are  s tuck  to  the  f i l amen t s   tha t   a r e  

w i t h i n   the  c i r c u m f e r e n c e   of  the  yarn.  There fo re ,   a  non -a i r   t r e a t e d   a ramid  

f i l amen t   yarn  cannot  be  evenly  impregnated   with  PTFE  p a r t i c l e s   and  is  l e s s  

s u i t a b l e   to  be  worked  up  in to   a  packing  m a t e r i a l .  

The  a f o r e - m e n t i o n e d   a b s o r p t i o n   c a p a c i t y   of  the  yarn  mentioned  h e r e i n b e f o r e  

w i th   r e g a r d   to  l u b r i c a n t s ,   such  a  p a r a f f i n   o i l ,   s i l i c o n e   o i l ,   molybdenum 

d i s u l p h i d e   or  the  l i k e   is  r e f e r r e d   to  as  oi l   a b s o r p t i o n   capac i ty   and  i s  

d e t e r m i n e d   as  fo l lows:   An  one  metre  long  piece  of  aramid  f i l ament   yarn  im- 

p r e g n a t e d   b e f o r e h a n d   with  PTFE  p a r t i c l e s   is  impregnated   with  p a r a f f i n   o i l  

having  a  v i s c o s i t y   of  72  c e n t i p o i s e s   (measured  by  the  Brookf i e ld   method)  by 

d i p p i n g   the  yarn  in  a  t r a y   wi th   p a r a f f i n   o i l   at  room  t empera tu re ,   a f t e r  

which  the  t r a y   is  kept   in  a  vacuum  chamber  for  15  minutes .   The  yarn  t h u s  

impregnated   is  suspended  by  i t s   one  end  in  such  a  way  tha t   the  p a r a f f i n   o i l  

which  cannot   be  r e t a i n e d   by  the  yarn  can  drip  off  at  i t s   o ther ,   free  end.  

The  amount  of  p a r a f f i n   o i l   absorbed ,   which  is  a  measure  of  said  oi l   a b s o r p -  

t i o n   c a p a c i t y ,   is  de te rmined   by  weighing.   The  second  weighing  of  the  o i l -  

impregnated   yarn  is  c a r r i e d   out  as  soon  as  there  can  no  longer  be  o b s e r v e d  

any  d r i p p i n g   at  the  f ree   end  of  the  yarn  a f t e r   at  l e a s t   24  hours.   To  d e -  

t e r m i n e   the  o i l   a b s o r p t i o n   c a p a c i t y   the  f i r s t   weighing  is  c a r r i e d   out  on 

s a i d   1  m  long  p i e c e   of  yarn   wh i l e   s t i l l   dry  and  impregnated  with  PTFE 

and/or   g raph i t e   p a r t i c l e s .  

Assume  the  r e s u l t   of  the  f i r s t   weighing  to  be  A  un i t s   of  weight  (=  dry  y a r n  
+  PTFE  and/or  g raph i t e   p a r t i c l e s ) .  

Assume  the  r e s u l t   of  the  s econd   w e i g h i n g   to  be  B  un i t s   of  weight  (=  d r y  

yarn  +  PTFE  a n d / o r   g r a p h i t e   p a r t i c l e s   +  p a r a f f i n   o i l ) .   The  oi l   a b s o r p t i o n  

c a p a c i t y   C  e n v i s a g e d   in  a c c o r d a n c e   with  the  i n v e n t i o n   can  be  c a l c u l a t e d  

then  from  the  fo rmula  



If  the  r e s u l t s   A  and  B  of  the  f i r s t   and  the  second  weighings  are,  for  i n -  

s t ance ,   1000  and  1350  weight  u n i t s ,   r e s p e c t i v e l y ,   t h e n  

I t   s h o u l d   be  added  that   by  dry  aromatic   polyamide  yarn  mentioned  in  v a r i -  

ous  p l a c e s   in  the  d e s c r i p t i o n   is  to  be  under s tood   an  aramid  yarn  which  i s  

d r i e d   at  100°C  to  a  mois ture   conten t   of  6%  by  weight .   Said  moisture  c o n -  

tent   is  de f ined   at  20°C  and  65%  r e l a t i v e   h u m i d i t y .  

The  term  wholly  aromatic   polyamides  as  used  with  regard   to  the  p resen t   i n -  

v e n t i o n   r e f e r s   to  polyamides   which  are  e n t i r e l y   or  s u b s t a n t i a l l y   b u i l t   up 
of  r e c u r r e n t   un i t s   of  the  genera l   f o rmu la  

w h e r e i n   A1,  A2  and  A3  r e p r e s e n t   d i f f e r e n t   or  the  same  d i v a l e n t ,   one  o r  

more  a r o m a t i c   r i n g s - c o n t a i n i n g   r i g i d   r a d i c a l s   which  may  also  conta in   a  

h e t e r o c y c l i c   r ing,   of  which  r a d i c a l s   the  chain  ex tend ing   bonds  are  in  t h e  

p o s i t i o n   para  to  each  other   or  are  p a r a l l e l   and  o p p o s i t e l y   d i r e c t e d .   Exam- 

p l e s   of  t h e s e   r a d i c a l s   inc lude   1 , 4 -pheny l ene ,   4 , 4 ' - b i p h e n y l e n e ,   1 , 5 - n a p h -  

thy lene   and  2 , 6 - n a p h t h y l e n e .  

They  may  c o n t a i n   s u b s t i t u e n t s   or  not,  e .g .   ha logen  atoms  or  a lkyl   g r o u p s .  
As  regards   the  composi t ion   of  the  aramids  i t   should  be  added  that   they  may 
o p t i o n a l l y   c o n t a i n   up  to  35  mole  %  of  o the r   groups,   such  as  m-pheny lene  

g r o u p s ,   n o n - r i g i d   g r o u p s ,   such  as  a l k y l   g r o u p s ,   or  e ther   groups,  u r e a  

groups   or  e s t e r   g r o u p s .   As  examples   of  aramids  may  be  mentioned  p o l y - p -  

benzamide,  p o l y - p - p h e n y l e n e   t e r e p h t h a l a m i d e   and  t h e i r   copolymers.  A c c o r d i n g  
to  the  i n v e n t i o n   it   is  p r e f e r r e d   that   use  should  be  made  of  yarns  of  p o l y -  

p-phenylene   t e r e p h t h a l a m i d e   (PPDT). 

Of  the  f l u o r i n e - c o n t a i n i n g   compounds  tha t   may  advan tageous ly   be  used  f o r  

the  yarn  according  to  the  i n v e n t i o n   may  be  ment ioned:   p o l y t e t r a f l u o r o e t h y l -  

ene  (PTFE),  p o l y h e x a f l u o r o p r o p y l e n e ,   p o l y c h l o r o t r i f l u o r o e t h e n e ,   p o l y v i n y l -  
idene  f l u o r i d e ,   t e t r a f l u o r o e t h e n e   h e x a f l u o r o p r o p y l e n e   copolymer,  v i n y l i d e n e  



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

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

g raph i te   f l u o r i d e ,   e t c .  

It  should  be  added  that   DE  23  26  826  desc r ibes   a  blended  yarn  c o n s i s t i n g   of  

50-80%  by  we igh t   of  PTFE  f i l amen t s   and  50-20%  by  weight  of  aromat ic   p o l y -  

amide  f i l a m e n t s .   Said  blended  yarn  is  coated  with  f ine  PTFE  p a r t i c l e s   and 

may  in  the  b r a i d e d   form  be  used  as  pack ing   m a t e r i a l .   Before  these  two 

yarns   are  c o a t e d   wi th   PTFE  p a r t i c l e s ,   they  must  be  assembled,   which  may 

o p t i o n a l l y   be  e f f e c t e d   by  the  blowing  process  de sc r ibed   in  US  3  110  151. 

This  blowing  process   r e s u l t s   in  a  smooth  yarn  free  of  loops  and  t h e r e f o r e  

not  bulky  or  t e x t u r e d .   Coating  such  a  yarn  with  PTFE  p a r t i c l e s   wi l l   con -  

s e q u e n t l y   r e s u l t   in  these  p a r t i c l e s   being  p r a c t i c a l l y   e n t i r e l y   p r e sen t   on 

the  o u t s i d e   of  the  yarn.  Fu r the r ,   cons ide r ing   that   the  yarn  accord ing   t o  

DE  23  26  826  is  a  blend  of  two  yarns  having  widely  d i f f e r e n t   p r o p e r t i e s ,  

it  is  less  homogeneous  than  a  yarn  of  one  and  the  same  m a t e r i a l .  

R e f e r e n c e   is  a l so   made  to  EP  0  032  744,  which  d i s c l o s e s   a  wholly  a r o m a t i c  

polyamide  yarn  provided  with  a  f luoro   compounds-conta in ing   polymer.   In  t h a t  

case  the  f luoro   compound  is  not  p r e sen t   on  the  f i b r e s   in  the  form  of  s e p -  

a r a t e   p a r t i c l e s ,   but  in  the  form  of  a  continuous  c o a t i n g .   As  the  PTFE  i s  

not  p r e s e n t   then  on  the  f i b r e s   in  the  form  of  s e p a r a t e   p a r t i c l e s ,   t h i s  

known  yarn  is  not  s u i t a b l e   to  be  used  as  packing  y a r n .  

Fur ther   r e f e r e n c e   is  made  to  CA  995  288  desc r ib ing   a  h o v e r c r a f t   s k i r t   con-  

t a in ing   an  e las tomer   coated  f a b r i c   composed  of  looped  yarn  t e x t u r e d   by  a i r  

under   p r e s s u r e ,   which  ya rns   p r e f e r a b l y   cons i s t   of  wholly  a romat ic   p o l y -  

amides .   The re fo re ,   looped  yarns  of  aramids  t ex tu red   under  a i r   p r e s su re   a r e  
known  in  themselves   from  CA  995  288,  but  t he i r   f i e l d   of  a p p l i c a t i o n   is  e n -  

t i r e l y   d i f f e r e n t   and  they  are  not  at  a l l   meant  to  be  used  in  c o m b i n a t i o n  

with  PTFE  p a r t i c l e s .  

Within  the  scope  of  the  i n v e n t i o n   var ious   m o d i f i c a t i o n s   may  be  made. 



1.  A  yarn  made  from  wholly  aromatic  polyamides ,   which  yarn  it  impregna ted  

with  a . d i s p e r s i o n   con ta in ing   so l id   l u b r i c a t i n g   p a r t i c l e s , s u c h   as  p a r t i -  

cles  of  a  f l u o r i n e - c o n t a i n i n g   polymer  and/or  g r a p h i t e ,   c h a r a c t e r i z e d   i n  

t h a t   the  yarn   ia  b u i l t   up  of  a  great   many  endless   f i l a m e n t s   on  which 

the  s o l i d   p a r t i c l e s   are  p resen t   and  over  which  the  so l i d   p a r t i c l e s   a r e  

d i s t r i b u t e d   by  s u b j e c t i n g   the  yarn  to  a  blowing  t r ea tmen t   whi l s t   in  t h e  

wet  s t a t e .  

2.  A  yarn   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  that   the  f i l amen t s   a r e  

i n t e r e n t a n g l e d   and  i n t e r l a c e d .  

3.  A  yarn  a c c o r d i n g   c la im  1  or  2,  c h a r a c t e r i z e d   in  tha t   the  yarn  is  so 

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

p a r t i c l e s  -   c o n t a i n i n g   yarn  is  in  the  range  of  20  to  50  per  cent  by 

w e i g h t ,   p r e f e r a b l y   in  the  order  of  35  per  cent  by  weight ,   c a l c u l a t e d  

on  the  weight  of  the  dry  yarn  p rovided   with  so l id   p a r t i c l e s .  

4.  A  yarn  acco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  that   i t   has  a  great   many 

loops  formed  in  one  or  more  f i l a m e n t s .  

5.  A  yarn  a c c o r d i n g   to  c la im  3,  c h a r a c t e r i z e d   in  that   the  ya rn  has   b o t h  

i n t e r n a l   loops  and  loops  p r o j e c t i n g   from  i t .  

6.  A  yarn  accord ing   to  one  or  more  of  the  p reced ing   c la ims,   c h a r a c t e r i z e d  

in  t h a t   the   yarn  c o n t a i n s   1000  to  20  000  f i l a m e n t s ,   p r e f e r a b l y   about  

5000  f i l a m e n t s ,   and  the  l i n e a r   d e n s i t y   of  the  yarn  is  in  the  range  o f  

tex  150  to  3000,  p r e f e r a b l y   in  the  order  of  tex  850.  

7.  A  yarn  a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  that   the  yarn  c o n t a i n s  

l e s s   than   60  per  cent  by  weight  of  so l id   p a r t i c l e s ,   c a l c u l a t e d   on  t h e  

weight  of  the  dry  yarn  without  so l id   p a r t i c l e s .  

8.  A  yarn  accord ing   to  one  or  more  of  the  p receding   c la ims ,   c h a r a c t e r i z e d  

in  that   the  so l id   p a r t i c l e s   are  so  evenly  app l i ed   to  the  yarn  that   mea- 



sured   in  a  random  c r o s s - s e c t i o n   ot  the  yarn  at  l e a s c   5 0 % ,  p r e f e r a b l y  
70%  to  100%  of  the  number  of  f i l amen t s   are  provided  with  one  or  more  o f  

said  p a r t i c l e s .  

9.  A  yarn  accord ing   to  one  or  more  of  the  p reced ing   c l a ims ,   c h a r a c t e r i z e d  

in  that   the  size  of  80%  of  the  sol id  p a r t i c l e s   is  l e s s   than  1  um. 

10.  A  yarn  accord ing   to  claim  6,  c h a r a c t e r i z e d   in  tha t   yarn  conta ins   10-45 

per  cent  by  weight ,   p r e f e r a b l y   about  30%  by  weight ,   of  so l id   p a r t i c l e s ,  

c a l c u l a t e d   on  the  dry  weight  of  the  yarn  without   s o l i d   p a r t i c l e s .  

11.  A  yarn  a c c o r d i n g   to  one  or  more  of  the  claims  1-9,  c h a r a c t e r i z e d   i n  

t h a t   the  yarn  c o n t a i n s   l e s s   than  10  per  cen t   by  we igh t ,   p r e f e r a b l y  

about   5  per  cent   by  weight ,   of  so l id   p a r t i c l e s ,   c a l c u l a t e d   on  the  d r y  

weight  of  the  yarn  wi thout   so l i d   p a r t i c l e s .  

12.  A  packing  m a t e r i a l ,   such  as  s t u f f i n g   box  packing,   c h a r a c t e r i z e d   in  t h a t  

it   con ta ins   the  yarn  accord ing   to  one  or  more  of  the  claims  1 -10 .  

13.  A  p a c k i n g   m a t e r i a l   a c c o r d i n g   to  c la im  12,  c h a r a c t e r i z e d   in  tha t   t h e  

p r o p o r t i o n   by  w e i g h t   of  the  so l id   p a r t i c l e s   is  s m a l l e r   than  60%,  p r e -  

f e r a b l y   10  to  45%,  c a l c u l a t e d   on  the  weight  of  the  dry  yarn  w i t h o u t  

so l id   p a r t i c l e s .  

14.  A  packing  m a t e r i a l   accord ing   to  claims  12  and  13,  c h a r a c t e r i z e d   in  t h a t  

i t   c o n t a i n s   a  l u b r i c a t i n g   agent ,   such  as  p a r a f f i n   o i l ,   s i l i c o n e   o i l ,  

molybdenum  d i s u l p h i d e   or  the  l ike   in  an  amount  of  20  to  50  per  cent  by 

w e i g h t ,   p r e f e r a b l y   about   35%  by  weight,   c a l c u l a t e d   on  the  weight  o f  

the  dry  yarn  of  a romat ic   polyamides  provided  with  s o l i d   p a r t i c l e s .  

15.  Rope  such  as  mar ine   rope ,   h o i s t i n g   rope  and  the  l i k e ,   which  rope  i s  

b u i l t   up  of  two  or  more  s t r ands   by  laying  or  b r a i d i n g ,   c h a r a c t e r i z e d   i n  
that   the  rope  is  formed  of  the  yarn  according  to  claim  11.  



16.  A  p r o c e s s   for  the  manufac ture   of  the  yarn  according   to  one  or  more  o f  

the  claims  1-11,  compris ing   the  a p p l i c a t i o n   to  the  yarn  of  a  d i s p e r s i o n  

of  s o l i d ,   l u b r i c a t i n g   p a r t i c l e s ,   such  as  p a r t i c l e s   of  f l u o r i n e - c o n t a i n -  

ing  p o l y m e r s   a n d / o r   g r a p h i t e ,   c h a r a c t e r i z e d   in  tha t   wh i l s t   in  the  wet 

s t a t e   the  yarn  is  s u b j e c t e d   to  a  blowing  process   using  a  f l u id   unde r  

p r e s s u r e ,   such  as  a i r ,   as  a  r e s u l t   of  which  the  so l id   p a r t i c l e s   a r e  

d i s t r i b u t e d   over  the  f i l a m e n t s .  

17.  A  p r o c e s s   a c c o r d i n g   to  c l a im  16,  c h a r a c t e r i z e d   in  that   the  f l u id   i s  

blown  onto  the  yarn  s u b s t a n t i a l l y   t r a n s v e r s e   to  the  d i r e c t i o n   of  move- 

ment  t h e r e o f .  

18.  A  p r o c e s s   a c c o r d i n g   to  c l a im   16,  c h a r a c t e r i z e d   in  that   the  yarn  i s  

s u b j e c t e d   to  a  b l o w i n g   t r e a t m e n t   a f t e r   the  a p p l i c a t i o n   to  it   of  t h e  

d i s p e r s i o n   c o n t a i n i n g   the  so l id   p a r t i c l e s .  

19.  A  process   accord ing   to  claim  16  or  17,  c h a r a c t e r i z e d   in  tha t   the  s o l i d  

p a r t i c l e s - c o n t a i n i n g   d i s p e r s i o n   is  a p p l i e d   to  the  yarn  during  t h e  

blowing  p r o c e s s .  

20.  A  p roce s s   according   to  claim  19,  c h a r a c t e r i z e d   in  tha t   the  so l id   p a r t -  

i c l e s - c o n t a i n i n g   d i s p e r s i o n   is  d i r e c t l y   app l ied   to  the  f i l a m e n t s   o f  

the  yarn  by  being  blown  onto  it  under  p r e s s u r e .  

21.  A  p r o c e s s   a c c o r d i n g   to  c l a im  16,  c h a r a c t e r i z e d   in  t h a t   n e g a t i v e l y  

charged  so l i d   p a r t i c l e s   of  a  f l u o r i n e - c o n t a i n i n g   polymer  are  app l i ed   t o  

the  yarn  from  an  aqueous  d i s p e r s i o n .  

22.  A  p r o c e s s   a c c o r d i n g   to  c l a im  21,  c h a r a c t e r i z e d   in  t h a t   p o s i t i v e l y  

c h a r g e d   p a r t i c l e s   of  a  f l u o r i n e - c o n t a i n i n g   polymer  are  app l i ed   to  t h e  

yarn  from  an  aqueous  d i s p e r s i o n .  

23.  A  p r o c e s s   a c c o r d i n g   to  claim  21  or  22,  c h a r a c t e r i z e d   in  tha t   the  com- 

p o s i t i o n   of  the  aqueous  d i s p e r s i o n   is  s u b s t a n t i a l l y   as  f o l l o w s :  

.  45  to  75%  by  we igh t   of  PTFE  p a r t i c l e s ,   p r e f e r a b l y   about   58%  by 

w e i g h t ;  

.  50  to  20%  by  weight  of  water ,   p r e f e r a b l y   about  40%  by  w e i g h t ;  



.  n o t   more  than  5%  by  weight  o r  a   we t t i ng   agent  based on  a l k y l p h e n o x y -  
e thano l ,   p r e f e r a b l y   about  3,5%  by  w e i g h t .  

24.  A  process   accord ing   to  claim  16,  c h a r a c t e r i z e d   in  that   the  yarn  is  f e d  

to  the  b l o w i n g   p r o c e s s   at  a  r a t e   in  e x c e s s   of  t h a t   at  which  it  i s  

withdrawn  t h e r e f r o m .  

25.  A  process   accord ing   to  claim  21,  c h a r a c t e r i z e d   in  that   the  excess  f e e d  

rate   is  at  l e a s t   1%,  p r e f e r a b l y   about  3%  to  6%. 

26.  A  p r o c e s s   a c c o r d i n g   to  claim  16  or  17,  c h a r a c t e r i z e d   in  that   the  y a r n  
is  s u b j e c t e d   to  the  blowing  process   wi thout   using  an  excess  feed  r a t e .  
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