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(5)  Filter  means  for  high  viscosity  liquids  and  process  for  the  filtration  of  molten  polymers  employing  such  filter  means. 
Filter  means  for  high  viscosity  liquids  involving  a 

replaceable  filtration  unit  (generally  of  the  self-sealing  semi- 
disposable  type)  having  a  screen  (6)  to  support  inert  granular 
material  (16)  within  a  housing  (9),  wherein  an  improvement 
comprises  the  screen's  rim  being  swaged  into  the  housing  (9), 
preferably  with  an  interference  fit  within  the  range  of  0.125  to 
0.4  mm.  The  filter means  of  this  invention  are  especially  appl- 
icable  to  the  extrusion  of  molten  polymers  into  shaped  arti- 
cles,  and  accordingly  the  invention  provides  a  process  for 
such  use. 



The  i n v e n t i o n   r e l a t e s   to  f i l t e r   means   for   h i g h  

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

u n i t   or  pack  and  to  a  p r o c e s s   for   t he   f i l t r a t i o n   o f  

m o l t e n   p o l y m e r s   e m p l o y i n g   such   f i l t e r   m e a n s .   S u c h  

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

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

as  to  be  e x t r u d e d   i n t o   s h a p e d   a r t i c l e s   such   as  f i l a m e n t s  

and  f i l m s .  

P a c k s   fo r   f i l t e r i n g   p r e s s u r i z e d   h i g h   v i s c o s i t y  

p o l y m e r i c   m a t e r i a l   and  f o r m i n g   the   f i l t e r e d   l i q u i d  
i n t o   spun  f i l a m e n t s   a r e  w e l l   k n o r n i n   the  a r t .   A 

pack   of  r e l a t i v e l y   r e c e n t   d e s i g n   and  i t s   mode  o f  

o p e r a t i o n   is   d i s c l o s e d   in  U.S.   P a t e n t   3  307  2 1 6 .  

T y p i c a l l y ,   a l l   s u c h   p a c k s   a re   a s s e m b l e d   from  a  m i x t u r e  

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

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

m a t e r i a l ,   g a s k e t s ,   and  s c r e e n s   for   s u p p o r t i n g   t he   i n e r t  

g r a n u l a r   m a t e r i a l ) .   The  a v e r a g e   t ime   i n t e r v a l   b e t w e e n  

r e p l a c i n g   p a c k s   has  a  s i g n i f i c a n t   e f f e c t   on  b o t h   t h e  

e c o n o m i c s   of  the   p r o c e s s   and  the   q u a l i t y   of  t he   p r o d u c t .  
The  i n v e n t i o n   a r o s e   out  of  the   d i s c o v e r y   t h a t  

the   t y p e   of  pack  d i s c l o s e d   in  the  f o r e - m e n t i o n e d  

U.S.   P a t e n t   3  3 0 7  2 1 6   had  c e r t a i n   d r a w b a c k s ,  
.  p a r t i c u l a r l y   fo r   t he   s p i n n i n g   of  h i g h l y   v i s c o u s   m a t e r i a l  

at  h i g h   t h r o u g h p u t s .   In  p a r t i c u l a r ,   i t   was  found   t h a t  



some  of  t h e   s e a l s   fo r   c o n t r o l l i n g   p o l y m e r   f low  w e r  

not   c o n s i s t e n t l y   e f f e c t i v e ,   r e s u l t i n g   in  b o t h   e x t e r a  

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

l e a k s   ( o r  b y - p a s s i n g )   w i t h i n   t he   p a c k .   Both  t y p e s   o f  

l e a k   a re   h i g h l y   u n d e s i r a b l e .  

The  p r e s e n t   i n v e n t i o n ,   in  wh ich   the   rim  of  t h e  

s c r e e n   s u p p o r t i n g   the   i n e r t   g r a n u l a r   m a t e r i a l   is  s w a g e  

i n t o   t he   h o u s i n g ,   has  been   f o u n d   to  r e d u c e   s i g n i f i c a n t s ,  

t he   number   of  t h e s e   h i g h l y   u n d e s i r a b l e   l e a k s ,   and  h a s  

been   found   in  a d d i t i o n   to  h a l v e   t he   t i m e   to  a s s e m b l e  

t h e   pack   c o m p o n e n t s   i n t o   an  i n t e g r a l   u n i t .   The  i m p r o v e d  

s e a l   d e s i g n   may  be  u s e d   w i t h   a d v a n t a g e   in  any  r e p l a c e a b l e  

f i l t e r   of  t he   t y p e   d e s c r i b e d   r e g a r d l e s s   of  w h e t h e r   t h e  

f i l t e r   is   i n t e g r a l l y   c o m b i n e d   w i t h   an  e x t r u s i o n   d i e .   The  

i m p r o v e d   s e a l   d e s i g n s   a r e   e x t r e m e l y   v a l u a b l e   in  m e l t  

s p i n n i n g   p a c k s   d e s i g n e d   f o r   use   in  c o m b i n a t i o n   wi th   a l r e a d  

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

s i n c e   the   t y p e   of  s e a l   shown  in  U.S .   P a t e n t   3  307  2 1 6  

has  been   u s e d   c o m m e r c i a l l y   fo r   ove r   t en   y e a r s   i n  

t h e   m a n u f a c t u r e   of  many  b i l l i o n s   cf  k i l o g r a m s   of  f i b e r .  

The  i n v e n t i o n   p r o v i d e s   f i l t e r   means  fo r   h i g h   v i s c o s i  

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

c o m p r i s i n g   a  h o u s i n g   (9)   h a v i n g   an  i n l e t   p o r t   (19)   a n d  

an  e x i t   p o r t   (20)   and  a  r immed  s c r e e n   (6)  b e t w e e n   t h e  

p o r t s   fo r   f i l t e r i n g   the   l i q u i d s ,   c h a r a c t e r i s e d   in  t h a t  

t h e   s c r e e n ' s   r im  i s   s w a g e d   i n t o   t he   h o u s i n g .  

The  i n v e n t i o n ,   in  i t s   p r e f e r r e d   fo rm,   p r o v i d e s  

f i l t e r   means   f o r   h i g h   v i s c o s i t y   l i q u i d s   i n v o l v i n g   a 

r e p l a c e a b l e   pack   c o m p r i s i n g   a  h o u s i n g   (9)  h a v i n g   a n  

i n l e t   p o r t   (19)   and  an  o u t l e t   p o r t   ( 2 0 ) ,   a  l i d   ( 1 5 )  

h a v i n g   an  i n l e t   p o r t   ( 11 )   b e i n g   r i g i d l y   c o n n e c t e d   v i a  

a  f i r s t   g a s k e t   (7)  to  t h e   h o u s i n g   (9)  a r o u n d   the   h o u s i n g ' s  

i n l e t   p o r t   ( 1 9 ) ,   an  e x t r u s i o n   d i e   (2)  r i g i d l y   c o n n e c t e d  

v ia   a  s e c o n d   g a s k e t   (3)  a r o u n d   t he   h o u s i n g ' s   o u t l e t  

p o r t   ( 2 0 ) ,   a n  i n t e r n a l   l i p .  ( 5 )   w i t h i n   t h e   h o u s i n g  

b e t w e e n   the   e x t r u s i o n   d i e   (2)  and  the   i n l e t   p o r t   ( 1 9 )  

of  t h e   h o u s i n g ,   means   f o r   f i l t e r i n g   the   f l u i d   i m m e d i a t e l y  



u p s t r e a m   of  the  l i p ,   wh ich   f i l t e r i n g   means  c o m p r i s e s  

i n e r t   g r a n u l a r   m a t e r i a l   ( 1 6 )   i m m e d i a t e l y   u p s t r e a m   o f  

a  s u p p o r t i n g   r immed  f i n e   mesh  s c r e e n   (6)  whose  r i m  

c o n t a c t s   the   h o u s i n g ' s   i n t e r n a l   l i p   ( 5 ) ,   c h a r a c t e r i s e d  

in  t h a t   t h e   s c r e e n ' s   r im  i s   s w a g e d   i n t o   t he   h o u s i n g ,  

w h e r e b y   t h e r e   i s   a  r e d u c e d   c h a n c e   of  some  of  t h e  l i q u i d  

or  g r a n u l a r   m a t e r i a l   b y - p a s s i n g   t he   s c r e e n .  

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

of   t he   new  f i l t e r   m e a n s ,   in  wh ich   the  l a t t e r ' s  

a d v a n t a g e s   are   f u l l y   d e v e l o p e d ;   in  t h i s   a p p l i c a t i o n ,  

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

new  f i l t e r   m e a n s ,   g e n e r a l l y   in  s u c h   a  way  as  to  s u b j e c t  

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

as  f i b r e s   or  f i l m s .   The  i n v e n t i o n   i s   t h u s   e s p e c i a l l y  

a p p l i c a b l e   to  me l t   s p i n n i n g   of  p o l y m e r s .  

R e f e r e n c e   is   made  to  t he   d r a w i n g s   in  w h i c h :  

FIGURE  1  i s   a  v e r t i c a l   c r o s s   s e c t i o n   of  an  a s s e m b l e d  

f i l t e r   means   of  the   i n v e n t i o n   in  t h e   form  of  a  m e l t  

s p i n n i n g   p a c k .  

FIGURES  2,  3  AND  4  a r e   h o r i z o n t a l   f r a g m e n t a r y  

c r o s s  s e c t i o n s   a l o n g   l i n e s   2 - 2 ,   3-3   and  4-4  r e s p e c t i v e l y  

of  FIGURE  1 .  

FIGURE  5  is   a  p e r s p e c t i v e   v iew  of  an  u n a s s e m b l e d  

" t o p   h a t "   s c r e e n   and  c o r r e s p o n d s   to  i t e m   6  of  FIGURE  1 

in  a s s e m b l e d   f o r m .  

FIGURE  6  is  an  e n l a r g e d   view  of  Zone  A  of  FIGURE  1 .  

as  i t   l o o k s   d u r i n g   a s s e m b l y   of  t h e   pack   p r i o r   to  t h e  

s w a g i n g   o p e r a t i o n .  

FIGURE  7  i s   an  e n l a r g e d   v iew  of  Zone  B  of  FIGURE  1 .  

The  f i g u r e s   i l l u s t r a t e   some  p r e f e r r e d   e m b o d i m e n t s  

of  the   i n v e n t i o n .  

F i g u r e   1  is  a  v e r t i c a l   c r o s s   s e c t i o n  o f   an  a s s e m b l e d  

me l t   s p i n n i n g   pack  i n c o r p o r a t i n g   t he   i n v e n t i o n .   I n  

p a r t i c u l a r ,   F i g u r e   1  shows   an  i m p r o v e d   r e p l a c e a b l e  

pack   fo r   f i l t e r i n g   p r e s s u r i z e d   h i g h   v i s c o s i t y   m o l t e n  

p o l y m e r   and  e x t r u d i n g   the   f i l e r e d   p o l y m e r   i n t o   s h a p e d  

a r t i c l e s   such   as  f i l a m e n t s   and  f i l m s ,   which   p a c k  

c o m p r i s e s   a  h o u s i n g   (9)  h a v i n g   an  i n l e t   p o r t   (19)   and  a n  

o u t l e t   p o r t   ( 2 0 ) ,   a  l i d   (15 )   h a v i n g   in  i n l e t   p o r t   (11)   and  a n  



e x i t   p o r t   (21)   and  the   l i d   b e i n g   r i g i d l y   c o n n e c t e d  

v i a   a  f i r s t   g a s k e t   (7)  to  the   h o u s i n g   a r o u n d   t he   l i d ' s  

e x i t   p o r t   and  a r o u n d   t h e   h o u s i n g ' s   i n l e t   p o r t ,   a n  

e x t r u s i o n   d i e   (2)  r i g i d l y   c o n n e c t e d   v i a   a  s e c o n d   g a s k e t  

(3)   a r o u n d   the   h o u s i n g ' s   o u t l e t   p o r t ,   an  i n t e r n a l   l i p   ( 5 )  

w i t h i n   t he   h o u s i n g   b e t w e e n   the   e x t r u s i o n   d i e   and  t n e  

i n l e t   p o r t  o f   t he   h o u s i n g ,   means   fo r   f i l t e r i n g   t h e  

f l u i d   i m m e d i a t e l y   u p s t r e a m   of  t he   l i p ,   wh ich   f i l t e r i n g  

m e a n s   c o m p r i s e s   i n e r t   g r a n u l a r   m a t e r i a l   ( 1 6 )   i r n m e d i a t e l y  

u p s t r e a m   of  a  s u p p o r t i n g   r immed   f i n e   mesh  s c r e e n   ( 6 )  

whose   a n n u l a r   rim  c o n t a c t s   the  h o u s i n g ' s   i n t e r n a l   l i p  

( 5 ) ,   w h e r e i n   the  i m p r o v e m e n t   c o m p r i s e s :   s a i d   s c r e e n ' s  

r im  i s   swaged   i n t o   s a i d   h o u s i n g ,   w h e r e b y   t h e r e   i s   a 

r e d u c e d   c h a n c e   of  some  of  s a i d   f l u i d   and  s a i d   g r a n u l a r  

m a t e r i a l   b y - p a s s i n g   s a i d   s c r e e n .   L i k e w i s e ,   F i g u r e   1 

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

u n i t   fo r   h i g h   v i s c o s i t y   f l u i d s ,   w h i c h   f i l t e r   u n i t  

c o m p r i s e s   a  h o u s i n g   (9)  h a v i n g   an  i n l e t   p o r t   ( 1 9 )  

and  an  e x i t   p o r t   ( 2 0 ) ,   a  r immed   f i n e   mesh  s c r e e n   ( 6 )  

b e t w e e n   the   p o r t s   fo r   f i l t e r i n g   the   f l u i d ,   w h e r e i n   t h e  

i m p r o v e m e n t   c o m p r i s e s :   s a i d   s c r e e n ' s   r im  is  s w a g e d  

i n t o   s a i d   h o u s i n g .  

F i g u r e   6  is   an  e n l a r g e m e n t   of  Zone  "A"  p r i o r   t o  

s w a g i n g   of  t he   rim  (6)  i n t o   b o t h   t h e   h o u s i n g   (9)  and  a 

g r o o v e d   b r i d g e   p l a t e   ( 5 ) .   The  s c r e e n   i s   i n  t h e   s h a p e  

of  a  top   ha t   and  at  l e a s t   p a r t l y   a n n u l a r .   I t   i s   p r e f e r r e d  

t h a t   t h e   t o t a l   r a d i a l   i n t e r f e r e n c e   f i t   i m p o s e d   u p o n  
t h e   rim  of  t he   s c r e e n   be  b e t w e e n   0 . 1 2 5   to  0 .4   m i l l i m e t r e .  

T h u s ,   in  F i g u r e   6,  t h e   d i m e n s i o n   A2  i s   g r e a t e r   t h a n  

d i m e n s i o n   A1,  by  an  amoun t   w i t h i n   the   r a n g e   of  a b o u t  

0 . 1 2 5   to  0 .4   m i l l i m e t r e .   A l s o ,   the   d i m e n s i o n   32  i s  

p r e f e r a b l y   g r e a t e r   t h a n   t h e   d i m e n s i o n   B1  by  an  a m o u n t  

of  up  to  0 . 0 5   m i l l i m e t r e .  

F i g u r e   7  is   an  e n l a r g e m e n t   of  Z o n e  B   of  F i g u r e   1 ,  
and  shows  t h e   s e a l   b e t w e e n   the   p a c k  h o u s i n g   and  l i d .  

I t  s h o w s   a  f i r s t   g a s k e t   (7)  i n  t h e   form  of  a  m e t a l  

s l e e v e   h a v i n g   a  l e n g t h   L,  o u t e r   d i a m e t e r   D,  and  w a l l  

t h i c k n e s s   T;  and  t h e   h o u s i n g ' s   i n l e t   p o r t   (19)   has  a 



s q u a r e   s t e p   a r o u n d   i t s   i n n e r   f a c e .   The  s q u a r e   s t e p  

has  a  r a d i a l   d e p t h   of  a b o u t   T  and  a  h e i g h t   h.  The  

v a l u e   of  h  must   be  l e s s   t h a n   the   v a l u e   of  L.  It  i s  

p r e f e r r e d   t h a t   t h e   v a l u e   of L T  be  in  t he   r a n g e   2  t o  

10,  and  most   p r e f e r a b l y   in  t h e  m n g e   4  to  7.  I t   i s  

o n e f e r r e d   t h a t   T  be  in  t he   r a n g e   from  0 . 6 3 5   to  2 . 5  

m i l l i m e t r e s .   The  m e t a l   s l e e v e   i s   p r e f e r a b l y   a l u m i n i u m ,  

c o p p e r ,   m i l d   s t e e l   or  s t a i n l e s s   s t e e l .   I t   i s   p r e f e r r e d  

t h a t   t he   i n s i d e   f a c e  i f   the   l i d   has  a  c o u n t e r   b o r e   o f  

d i a m e t e r   D  and  d e p t h   d,  and  t h e   v a l u e   of  the   sum  of  h 

and  d  i s  e q u a l   to  L  in  t he   a s s e m b l e d   s t a t e   and  l e s s  

t h a n   L  is   in  t h e   u n a s s e m b l e d   s t a t e .  

I t   i s   p r e f e r r e d   t h a t   t h e   t h i r d   and  r e m a i n i n g  

s e a l   w i t h   t h e   p a c k ,   t h e   s e a l   b e t w e e n   the   e x t r u s i o n   d i e  

(2)   and  t he   h o u s i n g ' s   o u t l e t   p o r t   (20)   be  o b t a i n e d  

c o n v e n t i o n a l l y   as  shown  in  F i g u r e   1,  w h i c h   shows  t h e  

h o u s i n g   (9)  h a v i n g   a  s e c o n d   l i p   a r o u n d   i t s   o u t l e t  

p o r t   (20)   t h a t   i s   r i g i d l y   c o n n e c t e d   to  t he   e x t r u s i o n  

d i e   v i a   a  s e c o n d   g a s k e t   (3)  by  means   of  t he   p r e s s u r e  
of  t he   p r e s s u r i z e d   f l u i d   within  t h e   p a c k .  

Whi l e   the   f o r e g o i n g ,   in  c o m b i n a t i o n   w i th   t h e  

d r a w i n g s ,   i l l u s t r a t e s   the  broadest  and  mos t   p r e f e r r e d  

e m b o d i m e n t s   of  t he   i n v e n t i o n ,   i t   w i l l   of  c o u r s e   b e  

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

come  w i t h i n   t he   s c o p e   of  t he   b r o a d e s t   c l a i m s .  



1.  F i l t e r   means   fo r   h igh   v i s c o s i t y   l i q u i d s  i n v o l v i n g  

a  r e p l a c e a b l e   f i l t r a t i o n   u n i t   c o m p r i s i n g   a  h o u s i n g   ( 9 )  

h a v i n g   an  i n l e t   p o r t   (19)   and  an  e x i t   p o r t   (20)   a n d  

a  r immed  s c r e e n   ( 6 )  b e t w e e n   t he   p o r t s   fo r   f i l t e r i n g  

t he   l i q u i d s ,   c h a r a c t e r i s e d   in  t h a t   the   s c r e e n ' s   r i m  

is   s w a g e d   i n t o   t h e   h o u s i n g .  

2.  F i l t e r   means   as  c l a i m e d   in  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 he   s w a g e d   rim  has  an  i n t e r f e r e n c e   f i t   w i t h i n  

t h e   r a n g e   of  0 . 1 2 5   to  0 .4   mm. 

3.  F i l t e r   means   as  c l a i m e d   in  c l a i m   1  or  2 ,  

c h a r a c t e r i s e d   in   t h a t   a  g r o o v e d   b r i d g e   p l a t e   (5)  i s  

l o c a t e d   d o w n s t r e a m   of  t he   s c r e e n   and  t he   s c r e e n ' s  

rim  i s   s w a g e d   i n t o   t h e   b r i d g e   p l a t e .  

4.  F i l t e r   means   f o r   h igh   v i s c o s i t y   l i q u i d s   i n v o l v i n g  

a  r e p l a c e a b l e   pack   c o m p r i s i n g   a  h o u s i n g   (9)  h a v i n g   a n  

i n l e t   p o r t   (19)   and  an  o u t l e t   p o r t   ( 2 0 ) ,   a  l i d   ( 1 5 )  

h a v i n g   an  i n l e t   p o r t   (11)   and  b e i n g   r i g i d l y   c o n n e c t e d   v i a  

a  f i r s t   g a s k e t   (7)  to  t he   h o u s i n g   (9)  a r o u n d   the   h o u s i n g ' s  

i n l e t   p o r t   ( 1 9 ) ,   an  e x t r u s i o n   d i e   (2)  r i g i d l y   c o n n e c t e d  

v ia   a  s e c o n d   g a s k e t   (3)   a r o u n d   the   h o u s i n g ' s   o u t l e t  

p o r t   ( 2 0 ) ,   an  i n t e r n a l   l i p   (5)  w i t h i n   the   h o u s i n g  

b e t w e e n   t h e   e x t r u s i o n   d i e   (2)  and  t h e   i n l e t   p o r t   ( 1 9 )  

of  t h e   h o u s i n g ,   means   fo r   f i l t e r i n g   t he   f l u i d   i m m e d i a t e l y  

u p s t r e a m   of  the   l i p ,   wh ich   f i l t e r i n g   means   c o m p r i s e s  

i n e r t   g r a n u l a r   m a t e r i a l   (16)   i m m e d i a t e l y   u p s t r e a m   of  a 

s u p p o r t i n g   r immed   f i n e   mesh  s c r e e n   (6)  whose  r i m  

c o n t a c t s   t h e   h o u s i n g ' s   i n t e r n a l   l i p   ( 5 ) ,   c h a r a c t e r i s e d  

in  t h a t   t he   s c r e e n ' s   r im  is  s w a g e d   i n t o   t h e   h o u s i n g ,  

w h e r e b y   t h e r e   i s   a  r e d u c e d   c h a n c e   of  some  of  the   l i q u i d  

or  g r a n u l a r   m a t e r i a l   b y - p a s s i n g   the   s c r e e n .  

5.  F i l t e r   means   as  c l a i m e d   in  c l a i m   4,  c h a r a c t e r i s e d  

in  t h a t   t h e   s w a g e d   r im  has  an  i n t e r f e r e n c e   f i t   w i t h i n  

the   r a n g e   of  0 . 1 2 5   to  0 .4   mm. 

6.  F i l t e r   means   as  c l a i m e d   in  c l a i m   4  or  5 ,  

c h a r a c t e r i s e d  i n   t h a t   t he   s c r e e n   is   at  l e a s t   p a r t l y  

a n n u l a r   in  s h a p e .  



7.  F i l t e r   means  as  c l a i m e d   in  any  of  c l a i m s   4  to  6 ,  

c h a r a c t e r i s e d   in  t h a t   a  g r o o v e d   b r i d g e   p l a t e   (5)  i s  

l o c a t e d   d o w n s t r e a m   of  the   s c r e e n ,   t he   s c r e e n   i s   in  t h e  

s h a p e   of  a  top  h a t ,   and  the   s c r e e n ' s   r i m ' s   i n n e r   s u r f a c e  

is  swaged   i n t o   the   b r i d g e   p l a t e .  

8.  F i l t e r   means  as  c l a i m e d   in  any  of  c l a i m s   4  to  7 ,  

c h a r a c t e r i s e d   in  t h a t   the   f i r s t   g a s k e t   i s   a  m e t a l  

s l e e v e   h a v i n g   a  l e n g t h   L,  o u t e r   d i a m e t e r   D,  and  w a l l  

t h i c k n e s s   T;  and  the   h o u s i n g ' s   i n l e t   p o r t   has  a  s q u a r e  

s t e p   a r o u n d   the   i n l e t   p o r t ' s   i n n e r   f a c e ,   the   s q u a r e  

s t e p   h a v i n g   a  r a d i a l   d e p t h   a p p r o x i m a t e l y   e q u a l   to  T 

and  a  h e i g h t   h  wh ich   is   l e s s   t h a n   L,  the   v a l u e   o f  

b e i n g   in  t he   r a n g e   of  2  to  1 0 .  

9 . .   F i l t e r   means  as  c l a imed   in  c l a i m   8,  c h a r a c t e r i s e d  

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

e q u a l   to  D  and  d e p t h   d,  and  the   v a l u e   of  the   sum  of  h 

and  d  is   l e s s   t h a n   L  in  the   u n a s s e m b l e d   s t a t e   and  e q u a l  

to  L  i n , t h e   a s s e m b l e d   s t a t e .  

10.  F i l t e r   means  as  c l a i m e d   in  c l a i m   8  or  9,  c h a r a c t e r i s e d  

in  t h a t  i   is   in  t he   r a n g e   of  4  to  7 .  

11.  F i l t e r   means   as  c l a i m e d   in  any  of  c l a i m s   8  to  1 0 ,  

c h a r a c t e r i s e d   in  t h a t   T  i s   in  t h e   r a n g e   of  0 . 6 3 5   to  2 .5  mm. 

12.  F i l t e r   means   as  c l a i m e d   in  any  of  c l a i m s   8  to  1 1 ,  

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

c o p p e r ,   m i l d   s t e e l   or  s t a i n l e s s   s t e e l .  

13.  F i l t e r   means  as  c l a i m e d   in  any  of  c l a i m s   4  to  1 2 ,  

c h a r a c t e r i s e d   in  t h a t   t he   h o u s i n g   has  a  s e c o n d   l i p  

a r o u n d   t h e   h o u s i n g ' s   o u t l e t   p o r t ,   and  the   e x t r u s i o n  

d ie   i s   r i g i d l y   c o n n e c t a b l e   to  t he   s e c o n d   l i p   v ia   t h e  

s e c o n d   g a s k e t   by  r e a s o n   of   p r e s s u r e   of  t he   l i q u i d   to  b e  

f i l t e r e d .  

14.  P r o c e s s   for   the   f i l t r a t i o n   of  m o l t e n   p o l y m e r s  

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

m e a n s ,   c h a r a c t e r i s e d   in  t h a t   t he   f i l t e r   means  a re   a s  

c l a i m e d   in  any  of  c l a i m s   1  to  1 3 .  

15.  P r o c e s s   as  c l a i m e d   in  c l a i m   14,  c h a r a c t e r i s e d   in  t h a t  

the   f i l t e r e d   p o l y m e r s   a re   s u b j e c t e d   to  e x t r u s i o n   i n t o  

s h a p e d   a r t i c l e s .  








	bibliography
	description
	claims
	drawings
	search report

