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Thread  treating  nozzle. 

(§5  The  nozzle  comprises  parts  which  define  a  thread- 
treating  passage  and  which  are  movable  relative  to  each 
other  to  open  and  close  the  passage  to  enable  insertion  of 
a  thread.  One  plate-like  part  is  elastic  when  subjected  to  the 
degree  of  deformation  required  to  permit  adjustment  the- 
reof  to  make  face-to-face  sealing  contact. 

<  

I P  
CI 
CO 

00  

a  
Hi  

ACTORUM  AG 

  The  nozzle  comprises  parts  which  define  a  thread- 
treating  passage  and  which  are  movable  relative  to  each 
other  to  open  and  close  the  passage  to  enable  insertion  of 
a  thread.  One  plate-like  part  is  elastic  when  subjected  to  the 
degree  of  deformation  required  to  permit  adjustment  the- 
reof  to  make  face-to-face  sealing  contact. 



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

c l o s e d   in  E u r o p e a n   P u b l i s h e d   P a t e n t   A p p l i c a t i o n   N o .  

110359   ( c o r r e s p o n d i n g   w i t h   U n i t e d   S t a t e s   P a t e n t   N o .  

81051)   t h e   d i s c l o s u r e   of  w h i c h   i s   h e r e b y   i n c o r p o r a t e d   i n  

t h e   p r e s e n t   s p e c i f i c a t i o n   by  r e f e r e n c e .   As  in   t h e   c a s e  

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

to  an  o p e n a b l e   and  c l o s a b l e   t h r e a d   t r e a t i n g   n o z z l e ,   t h a t  

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

f i n e   b e t w e e n   them  a  t h r e a d   t r e a t i n g   p a s s a g e   and  w h i c h  

a r e   m o v a b l e   r e l a t i v e   to   e a c h   o t h e r   to   open   and  c l o s e  

s a i d   p a s s a g e   to  e n a b l e   i n s e r t i o n   of  a  t h r e a d .   The  t e r m  

" n o z z l e "   when  u s e d   h e r e i n a f t e r   r e f e r s   to  an  o p e n a b l e  

and  c l o s a b l e   n o z z l e   as  d e f i n e d   a b o v e .   Such  a  n o z z l e   p r e -  

f e r a b l y   c o m p r i s e s   o n l y   two  p a r t s   m o v a b l e   r e l a t i v e   t o  

e a c h   o t h e r .  

In  t h e   p r i o r   a p p l i c a t i o n ,   a t   l e a s t   one  p a r t   of  t h e  

n o z z l e   was  p r o v i d e d   w i t h   a  f l e x i b l e   m o u n t i n g   to   p e r m i t  

a d j u s t m e n t   of  t h e   p a r t   to   make  f a c e   to   f a c e   s e a l i n g  

c o n t a c t   w i t h   a n o t h e r   p a r t   or   o t h e r   p a r t s   of  t h e   n o z z l e .  

I t   has   now  b e e n   r e a l i z e d   t h a t   a t   l e a s t   some  of   t h e   r e -  

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



in   t h e   p a r t   i t s e l f .  

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

a s s o c i a t e d   w i t h   a  f l e x i b l e   m o u n t i n g .   Such   a  m o u n t i n g  

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

n o z z l e   c l o s i n g  f o r c e s   o v e r   t h e   p a r t .  

The  p a r t   may  c o m p r i s e   a  p l a t e - l i k e   e l e m e n t   w h i c h   i s   e l a -  

s t i c   when  s u b j e c t e d   to  t h e   d e g r e e   of  d e f o r m a t i o n   r e -  

q u i r e d   to   p e r m i t   a d j u s t m e n t   t h e r e o f   to   make  t h e   f a c e   t o  

f a c e   s e a l i n g   c o n t a c t   r e f e r r e d   to   a b o v e .  

In  one  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   w h i c h   i s   in   a c c o r -  

d a n c e   w i t h   p u b l i s h e d   E u r o p e a n   P a t e n t   A p p l i c a t i o n   N o .  

39763  ( c o r r e s p o n d i n g   w i t h   U n i t e d   S t a t e s   P a t e n t   4 4 3 5 2 9 8 ) ,  

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

r e f e r e n c e   in  t h e   p r e s e n t   s p e c i f i c a t i o n ,   t h e   t h r e a d   t r e a -  

t i n g   p a s s a g e   e x t e n d s   f rom  end  to   end  t h r o u g h   an  e l o n g a t e  

n o z z l e   s t r u c t u r e .   In  s u c h   a  s t r u c t u r e ,   t h e   f l e x i b l e  

p a r t   a l s o   p r e f e r a b l y   e x t e n d s   f rom  end  to   end  of  t h e  

s t r u c t u r e .  

By  way  of  e x a m p l e ,   one  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d i a -  

g r a m m a t i c   d r a w i n g s ,   in  w h i c h  

F i g .   1  i s   a  v e r t i c a l   e l e v a t i o n ,   p a r t l y   in   s e c t i o n ,   o f  

a  t w o - p a r t   t h r e a d   t e x t u r i z i n g   n o z z l e   in   a c c o r -  

d a n c e   w i t h   t h e   i n v e n t i o n ,   a n d  

F i g .   2  i s   a  p l a n   v i e w   of  t h e   p a r t s   shown  in  F i g .   1 ,  

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

p l a n e   I I  -   I I   in   F i g .   1 .  



The  g e n e r a l   s t r u c t u r e   and  o p e r a t i o n   of  t h e   t e x t u r i z i n g  

n o z z l e   shown  in  t h e   d r a w i n g s   has   a l r e a d y   b e e n   d e s c r i b e d  

in  d e t a i l   in   E u r o p e a n   P a t e n t   A p p l i c a t i o n   3 9 7 6 3 ,   r e f e r r e d  

to  a b o v e ,   and  a l s o   in   E u r o p e a n   P a t e n t   A p p l i c a t i o n   N o .  

108205   ( c o r r e s p o n d i n g   w i t h   U n i t e d   S t a t e s   P a t e n t   A p p l i c a -  

t i o n   S e r i a l   No.  4 3 3 7 3 3   f i l e d   O c t o b e r   12,  1 9 8 2 ) ,   t h e   d i s -  

c l o s u r e   of   w h i c h   i s   a l s o   h e r e b y   i n c o r p o r a t e d   in  t h e   p r e -  

s e n t   s p e c i f i c a t i o n   by  r e f e r e n c e .  

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

c o n s t r u c t i o n   and  o p e r a t i o n   of   t h e   t h r e a d   t e x t u r i z i n g  

n o z z l e   w i l l   n o t   be  d e s c r i b e d   a g a i n   h e r e .   The  v a r i o u s  

p a r t s   of   t h e   i l l u s t r a t e d   n o z z l e   w i l l ,   h o w e v e r ,   be  i d e n -  

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

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

in  E u r o p e a n   P a t e n t   A p p l i c a t i o n   1 0 8 2 0 5 .  

A c c o r d i n g l y ,   two  n o z z l e   p a r t s   a r e   i n d i c a t e d   w i t h   t h e  

n u m e r a l s   10  and  12  r e s p e c t i v e l y .   P a r t   10  i s   m o u n t e d   on  a  

s u i t a b l e   c a r r i e r   ( n o t   shown)   by  m e a n s ,   e x a m p l e s   of  w h i c h  

have   a l r e a d y   b e e n   d i s c l o s e d   in   t h e   p r i o r   a p p l i c a t i o n s  

r e f e r r e d   to   a b o v e .   The  m o u n t i n g   f o r   t h e   p a r t   12  w i l l   b e  

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

P a r t   10  i s   i n  t h e   fo rm  of  an  e l o n g a t e d   b l o c k ,   made  i n  

one  p i e c e   and  h a v i n g   a  p l a n e   f a c e   26  ( s e e   F i g .   2 ) .   P a r t  

12  i s   in   t h e   f o rm  of  an  e l o n g a t e d   p l a t e - l i k e   e l e m e n t  

h a v i n g   a  p l a n e   f a c e   28.  When  t h e   n o z z l e   i s   c o r r e c t l y  

c l o s e d ,   s u r f a c e s   26  and  28  make  f a c e   to   f a c e   c o n t a c t   a n d  

fo rm  a  s e a l   a g a i n s t   p a s s a g e   of  t e x t u r i z i n g   f l u i d   b e t w e e n  

t h e m .  

P a r t   10  has   a  g r o o v e   34  in   s u r f a c e   26  e x t e n d i n g   f r o m  



one  end  of   t h e   b l o c k   ( t h e   " d o w n s t r e a m "   e n d ) .   P a r t   12  h a s  

a  g r o o v e   36  in   s u r f a c e   28,  e x t e n d i n g   f r o m   one  end  to   t h e  

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

i t s   u p s t r e a m   end  ( s e e   F i g .   1 ) .   When  s u r f a c e s   26  and  2 8  

a r e   b r o u g h t   i n t o   c o r r e c t   e n g a g e m e n t ,   g r o o v e s   34  and  36  

a r e   a l i g n e d   to   p r o v i d e   a  p a s s a g e   e x t e n d i n g   f r o m   end  t o  

end  t h r o u g h   t h e   n o z z l e   b u t   of  v a r y i n g   c r o s s - s e c t i o n  

t h e r e a l o n g .  

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

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

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

a  j u n c t i o n   l o c a t i o n   42  ( F i g .   1)  a t   w h i c h   t h e   t h r e a d   a n d  

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

f ed   to  t h e   j u n c t i o n   l o c a t i o n   by  way  of  a  b o r e   52  in   p a r t  

10  l e a d i n g   to   a  c h a m b e r   54  and  t h e n c e   by  way  of  a  m e t e -  

r i n g   t u b e   56  to   t h e   j u n c t i o n   l o c a t i o n .   C h a m b e r   54  o p e n s  

on  to   t h e   u p s t r e a m   end  of  t h e   b l o c k ,   and  i s   c l o s e d   i n  

use   by  a  c l o s u r e   p l a t e   63  w h i c h   can   be  r e m o v e d   to   g i v e  

a c c e s s   to   t h e   c h a m b e r   and  t h e   m e t e r i n g   t u b e   56.  Tube  56  

i s   r e t a i n e d   in   t h e   d e s i r e d   p o s i t i o n   by  means   of  a  c o m -  

p r e s s i o n   s p r i n g   60  e x t e n d i n g   b e t w e e n   t h e   c l o s u r e   63  a n d  

t h e   t u b e .   A  t h r e a d   g u i d e   61,  s e c u r e d  t o   t h e   c l o s u r e   6 3 ,  

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

A  t e x t u r i z i n g   c h a m b e r   ( d e t a i l s   n o t   shown)   i s   p r o v i d e d  

a d j a c e n t   t h e   d o w n s t r e a m   end  of  t h e   t h r e a d   p a s s a g e   b y  

s u i t a b l e   f o r m a t i o n   of  t h e   b l o c k   10  and  p l a t e   12  as  s h o w n  

in   E u r o p e a n   A p p l i c a t i o n   108205   r e f e r r e d   to  a b o v e .   T r e a t -  

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

t r a n s v e r s l y   of  t h e   t h r e a d   p a t h   and  p a s s e s   i n t o   an  o u t -  

f l o w   p o r t   72  ( in   b l o c k   10)  w h i c h  c o n t a i n s   a  f l o w - c o n -  

t r o l l i n g   t h r o t t l e   7 6 .  



The  s t r u c t u r e   now  to  be  d e s c r i b e d   d i f f e r s   r a d i c a l l y   f r o m  

t h a t   shown  in   t h e   p r i o r   a p p l i c a t i o n s ,   and  new  r e f e r e n c e  

n u m e r a l s   w i l l   be  u s e d .   The  p l a t e   e l e m e n t   12  i s   m o u n t e d  

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

n u m e r a l   120 .   T h i s   s t r u c t u r e   c o m p r i s e s   a  b o x - l i k e   s u p p o r t  

and  h o u s i n g   p o r t i o n   122 .   As  b e s t   s e e n   in   t h e   s e c t i o n   i n  

F i g .   2,  p o r t i o n   122  i s   o p e n - s i d e d   on  i t s   s i d e   f a c i n g  

b l o c k   10  and  t h e   p l a t e - e l e m e n t   12  i s   l o c a t e d   to   " c o v e r "  

t h i s   o p e n   s i d e   of  p o r t i o n   122.   E l e m e n t   12  i s   r e t a i n e d  

r e l a t i v e   to   p o r t i o n   122  by  means   of  f o u r   r e t a i n i n g   d e v i -  

ce s   124  (one  o n l y   v i s i b l e   in   F i g .   1)  a d j a c e n t   r e s p e c t i v e  

c o r n e r s .   Each  r e t a i n i n g   d e v i c e   c o m p r i s e s   a  s l e e v e   1 2 6  

w i t h   an  i n t e r n a l   s c r e w   t h r e a d   and  a  p a i r   of  s c r e w s   e n -  

t e r i n g   t h e   s l e e v e   f rom  o p p o s i t e   e n d s   t h e r e o f .   For   r e a -  

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

e f f e c t   of  d e v i c e s   124  p e r m i t s   some  r e l a t i v e   m o v e m e n t  

b e t w e e n   e l e m e n t   12  and  p o r t i o n   122 .   For   t h i s   p u r p o s e ,   a  

c l e a r a n c e   i s   l e f t   b e t w e e n   e l e m e n t   12  and  t h e   s l e e v e   1 2 6  

of  e a c h   r e t a i n i n g   d e v i c e   124,   and  a  c o m p r e s s i o n   s p r i n g  

128  i s   p r o v i d e d   b e t w e e n   t h e   h e a d   of   one  s c r e w   and  a n  

a b u t m e n t   s u r f a c e   in   t h e   p o r t i o n   1 2 2 .  

W i t h i n   t h e   b o x - l i k e   p o r t i o n   122  t h e r e   a r e   two  c h a m b e r s  

s e p a r a t e d   by  a  t r a n s v e r s e   p a r t i t i o n   130  ( F i g .   1 ) .   T h e  

c h a m b e r   132  w h i c h   i s   a t   t h e   u p p e r   end  of  t h e   n o z z l e   a s  

v i e w e d   in   F i g .   1,  t o g e t h e r   w i t h   t h e   c o n t e n t s   t h e r e o f ,  

w i l l   be  d e s c r i b e d   in   d e t a i l .   The  l o w e r   c h a m b e r   134 ,   a n d  

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

w i l l   n o t   be  d e s c r i b e d   s e p a r a t e l y .  

A  t h r o u g h - b o r e   136  ( F i g .   2)  e x t e n d s   t r a n s v e r s l y   t h r o u g h  

p o r t i o n   122  a t   r i g h t   a n g l e s   to   t h e   t h r e a d   p a s s a g e   a n d  

s u b s t a n t i a l l y   p a r a l l e l   to   t h e   f a c e s   26  and  28.  Bo re   1 3 6  



i s   so  l o c a t e d   t h a t   t h e   l o n g i t u d i n a l   a x i s   t h e r e o f   l i e s  

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

" b a c k "   of  t h e   c h a m b e r   132 ,   t h a t   i s   t h e   s u r f a c e   o p p o s i t e  

t h e   open   " f r o n t "   s i d e   of  t h e   c h a m b e r .   A  c y l i n d r i c a l   p i n  

138  i s   l o c a t e d ,   f o r   e x a m p l e   by  a  p r e s s   f i t ,   in   t h e   b o r e  

136  so  t h a t   t h e   p i n   e x t e n d s   a c r o s s   t h e   w h o l e   w i d t h   o f  

c h a m b e r   132  ( F i g .   2 ) .   S e a t e d   on  p i n   138  i s   a  p a i r   o f  

l e v e r s   140 ,   142  r e s p e c t i v e l y ,   b o t h   of  w h i c h   a r e   v i s i b l e  

in  F i g .   2  b u t   o n l y   one  of  w h i c h   can  be  s e e n   in   F i g .   1 .  

Each  l e v e r   140 ,   142  i s   in   t h e   fo rm  of  a  r e c t a n g u l a r   b a r ,  

and  t h e   l e v e r s   a r e   d i s p o s e d   (as  b e s t   s e e n   in   F i g .   2)  a d -  

j a c e n t   r e s p e c t i v e   s i d e   w a l l s   of  t h e   c h a m b e r   132 .   E a c h  

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

138,   and  when  s e a t e d   on  t h e   p i n   e a c h   b a r   i s   s p a c e d  

s l i g h t l y   f rom  t h e   b a c k   s u r f a c e   of  c h a m b e r   132 .   T h u s ,   t h e  

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

a x i s   of  p i n   1 3 8 .  

B a r s   140 ,   142  a r e   j o i n e d   a t   t h e i r   u p p e r   e n d s   by  a  p i n  

144,   and  a t   t h e i r   l o w e r   e n d s   by  a  p i n   146 ,   e a c h   of  t h e s e  

p i n s   h a v i n g   a  l o n g i t u d i n a l   a x i s   p a r a l l e l   to   t h e   l o n g i t u -  

d i n a l   a x i s   of  p i n   138.   S e a t e d   on  p i n   144  i s   a  l e v e r   1 4 8 ,  

and  s e a t e d   on  p i n   146  i s   a  l e v e r   150.   L e v e r s   148,   1 5 0  

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

r e s p e c t i v e   p i n s   144 ,   146 ,   and  e a c h   has   a t   i t s   u p p e r   a n d  

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

p o r t i o n   152.   As  can   be  s e e n   in   b o t h   F i g u r e s ,   t h e   a b u t m e n t  

p o r t i o n s   152  p r o j e c t   b e y o n d   t h e   f r o n t ,   open   s i d e   of  p o r -  

t i o n   122 ,   w h e r e a s   a l l   o t h e r   p a r t s   of  t h e   l e v e r   s t r u c t u r e  

r e m a i n   w i t h i n   t h e   c h a m b e r   132.   A b u t m e n t   p o r t i o n s   152  e n -  

gage   t h e   r e v e r s e   f a c e   of  p l a t e   12  so  t h a t   a  gap  154  i s  

l e f t   b e t w e e n   t h e   p l a t e   and  t h e   f r o n t   e d g e   of  s u p p o r t  

p o r t i o n   120.   Each  l e v e r   148 ,   150  i s   f r e e   to   p i v o t   a b o u t  



t h e   l o n g i t u d i n a l   a x i s   of  i t s   p i n   144  or  146  u n t i l   e a c h  

of  t h e   a b u t m e n t   p o r t i o n s   152  e n g a g e s   t h e   r e v e r s e   f a c e   o f  

p l a t e   1 2 .  

I t   w i l l   be  s e e n   f rom  t h e   F i g u r e s   t h a t   t h e   o v e r a l l   e x t e r -  

n a l   d i m e n s i o n s   of  t h e   c o m b i n a t i o n   of  t h e   p l a t e   12  a n d  

i t s   s u p p o r t   120  c o r r e s p o n d   v e r y   c l o s e l y   w i t h   t h o s e   o f  

t h e   b l o c k   10.  T h i s   e n a b l e s   t h e   c o m b i n a t i o n   12,  120  to   b e  

m o u n t e d   in   a  m o u n t i n g   s y s t e m   ( n o t   shown)   w h i c h   has   b e e n  

d e s i g n e d   to   r e c e i v e   a  p a i r   of  b l o c k - t y p e   n o z z l e   p a r t s ,  

f o r   e x a m p l e   as  shown  in  E u r o p e a n   P a t e n t   A p p l i c a t i o n  

108  205.   For   t h i s   p u r p o s e ,   s u p p o r t   120  i s   p r o v i d e d   w i t h  

s u i t a b l e   o p e n i n g s   1 5 4 1 f o r   c o o p e r a t i o n   w i t h   r e t a i n i n g   e l e -  

m e n t s   ( n o t   shown)  of  t h e   m o u n t i n g   s y s t e m   w h i c h   can   b e  

i d e n t i c a l   w i t h   t h a t   shown  in  A p p l i c a t i o n   108  205.   T h i s  

e x c h a n g e a b i l i t y   of  p a r t   t y p e s   i s   n o t ,   of  c o u r s e ,   e s s e n -  

t i a l   b u t   d o e s   e n a b l e   s u b s t i t u t i o n   of  t h e   c o m b i n a t i o n   1 2 ,  

120  in   e x i s t i n g   n o z z l e   s t r u c t u r e s .  

W h a t e v e r   m o u n t i n g   s y s t e m   i s   u s e d   f o r   t h e   b l o c k   10  a n d  

t h e   c o m b i n a t i o n   12,   120 ,   t h e s e   p a r t s   w i l l   be  a s s o c i a t e d  

in  u se   w i t h   a  n o z z l e   c l o s i n g   s y s t e m .   T h i s   c o u l d   be ,   f o r  

e x a m p l e ,   of  t h e   g e n e r a l   t y p e   shown  in  E u r o p e a n   P a t e n t  

A p p l i c a t i o n   110359   c o m p r i s i n g   a  " s c i s s o r s " - t y p e   l i n k a g e  

w i t h   t h e   b l o c k   10  and  c o m b i n a t i o n   12,  120  m o u n t e d   o n  

r e s p e c t i v e   a rms  of  t h e   s c i s s o r s   l i n k a g e ,   w i t h   t h o s e   a r m s  

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

n i s m ,   f o r   e x a m p l e   t h e   p r e s s u r i z a b l e   p i s t o n   and  c y l i n d e r  

u n i t   shown  in  E u r o p e a n   A p p l i c a t i o n   1 1 0 3 5 9 .   As  t h e  

s c i s s o r s   l i n k a g e   u r g e s   t h e   n o z z l e s   p a r t s   t o g e t h e r ,   r a m p  

e l e m e n t s   156  ( s e e   e s p e c i a l l y   F i g .   2  t e n d   to   c a n c e l   o u t  

any  c o a r s e   m i s a l i g n m e n t ,   and  a  l o c a t i n g   p i n   158  on  p l a t e  

12  e n t e r s   a  l o c a t i n g   o p e n i n g   160  in  b l o c k   10  to   e n s u r e  



t h e   r e q u i r e d   a l i g n m e n t   of  g r o o v e s   34,  36  to   f o r m   t h e  

t h r e a d   p a s s a g e .   In  F i g .   1,  p i n   158  i s   h i d d e n   b e h i n d   e l e -  

men t   156  on  p l a t e   1 2 .  

The  m a t e r i a l   and  t h e   d i m e n s i o n s   of  p l a t e   12  a r e   so  s e l e c -  

t e d   in  r e l a t i o n   to   t h e   c l o s i n g   f o r c e s   a p p l i e d   by  t h e   c l o -  

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

d e r   t h o s e   f o r c e s   when  s u r f a c e   28  i s   d r i v e n   a g a i n s t   s u r -  

f a c e   26.  E l a s t i c   d e f o r m a t i o n   i s   h i n d e r e d   o n l y   in   t h o s e  

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

152,   t h a t   i s   in  e i g h t   s p e c i f i c   c o n t a c t   r e g i o n s   ( f o u r  

a s s o c i a t e d   w i t h   t h e   u p p e r   c h a m b e r   132  and  f o u r   w i t h   t h e  

l o w e r   c h a m b e r   1 3 4 ) .   The  a r r a n g e m e n t   of  l e v e r s   w i t h i n  

e a c h   c h a m b e r   i s   s u c h   t h a t   e a c h   a b u t m e n t   152  a c h i e v e s   a  

p r e d e t e r m i n e d   a r e a   of  c o n t a c t   w i t h   t h e   p l a t e   12  and  t h a t  

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

e i g h t   c o n t a c t   a r e a s .   As  can   be  s e e n   f rom  F i g .   2,  e a c h  

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

d i r e c t i o n   n o r m a l   to  t h e   c o n t a c t   a r e a .   A c c o r d i n g l y ,   t h e  

c l o s i n g   f o r c e   i s   a p p l i e d   in  r e g i o n s   i m m e d i a t e l y   b o r -  

d e r i n g   on  t h e   g r o o v e s   34,  36  and  a t   a  p l u r a l i t y   of  i n -  

t e r v a l s   s p a c e d   a l o n g   t h e   l e n g t h   of  t h e   t h r e a d   p a t h .  

Assume  now  t h a t   s u r f a c e   28  f i r s t   makes   c o n t a c t   w i t h   s u r -  

f a c e   26  in   a  l o c a l i z e d   zone   a t   any  a r b i t r a r y   p o s i t i o n   o n  

t h o s e   s u r f a c e s .   S i n c e   t h e   c l o s i n g   f o r c e s   a r e   d i s t r i b u t e d  

a l o n g   t h e   l e n g t h   of  t h e   n o z z l e ,   t h e r e   w i l l   be  a  n e t   m o -  

men t   t e n d i n g   to   p i v o t   p l a t e   12  a b o u t   i t s   r e g i o n   of  f i r s t  

c o n t a c t   w i t h   b l o c k   10  so  as  to   b r i n g   o t h e r   r e g i o n s   o f  

s u r f a c e s   28  and  26  i n t o   f a c e   to   f a c e   c o n t a c t .   S i n c e  

p l a t e   12  i s   e l a s t i c a l l y   d e f o r m a b l e   as  r e f e r r e d   to   a b o v e ,  

i t   can  f l e x   in  r e s p o n s e   to   t h i s   n e t   moment   so  t h a t   f a c e  

to  f a c e   c o n t a c t   i s   made  a t   l e a s t   o v e r   t h e   c e n t r a l   z o n e  



of  e a c h   of  s u r f a c e s   26  and  28  ( t h a t   i s   t h e   z o n e s   t o  

e i t h e r   s i d e   of  t h e   g r o o v e s   34  and  3 6 ) ,   and  a l o n g   t h e   f u l l  

l e n g t h   of  t h e   t h r e a d   p a t h .   D e p e n d i n g   upon   t h e   m i s - m a -  

t c h i n g   of  t h e   s u r f a c e s   26  and  28,  f a c e   to   f a c e   s e a l i n g  

c o n t a c t   may  n o t   be  a c h i e v e d   in   r e g i o n s   c l o s e   to   t h e   l o n -  

g i t u d i n a l   e d g e s   of  t h o s e   s u r f a c e s .   H o w e v e r ,   t h i s   i s   n o t  

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

has   b e e n   made  in   t h e   c e n t r a l   z o n e s   r e f e r r e d   to   a b o v e .  

In  t h e   a b o v e   d e s c r i p t i o n   a t t e n t i o n   has   b e e n   c o n c e n t r a t e d  

upon  t h e   f l e x i n g   of  p l a t e   12  in   o r d e r   to   e n s u r e   s e a l i n g  

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

and  a s s e m b l y .   H o w e v e r ,   t h e   a d j u s t a b l e   m o u n t i n g   p r o v i d e d  

by  t h e   l e v e r   s y s t e m s   w i t h i n   h o u s i n g   122  a l s o   p e r m i t   s o m e  

a d j u s t m e n t   of  p l a t e   12  r e l a t i v e   to   b l o c k   10  d u r i n g   t h e  

c l o s i n g   m o v e m e n t   even   w i t h o u t   f l e x i n g   of  t h e   p l a t e .   S u c h  

a d j u s t m e n t   has   a l r e a d y   b e e n   r e f e r r e d   to  in  E u r o p e a n   P a -  

t e n t   A p p l i c a t i o n   110  359,   and  s a i d   a p p l i c a t i o n   a l s o  

shows  a  m o u n t i n g   s y s t e m   f o r   b l o c k s   ( s u c h   as  b l o c k   10  a n d  

a  c o m b i n a t i o n   12,  120)  to   e n a b l e   t h e   m o u n t i n g   s y s t e m   t o  

t a k e   up  m a n u f a c t u r i n g   and  a s s e m b l y   i n a c c u r a c i e s .   I t   m a y  

be  f o u n d   a p p r o p r i a t e   to   a r r a n g e   t h e   m o u n t i n g   s y s t e m   t o  

t a k e   up  c o a r s e   i n a c c u r a c i e s ,   and  to   p r o v i d e   f l e x i b i l i t y  

in  p l a t e   12  s u f f i c i e n t   to   e n a b l e   f i n e   a d j u s t m e n t s   to  e n -  

s u r e   s e a l i n g   c o n t a c t .  

P l a t e   12  i s   p r e f e r a b l y   of  m e t a l   a n d ,   f o r   r e a s o n s   g i v e n  

f u r t h e r   b e l o w ,   p r e f e r a b l y   has   e x c e l l e n t   h e a t   c o n d u c t i n g  

p r o p e r t i e s .   In  o r d e r   to  p r o v i d e   t h e   p l a t e   w i t h   t h e   m a x i -  

mum  p o s s i b l e   f l e x i b i l i t y ,   i t   i s   p r e f e r a b l y   made  as  t h i n  

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

p l a t e   to  a b s o r b   t h e   c l o s i n g   f o r c e s   even   a f t e r   f o r m a t i o n  

of  t h e   g r o o v e   36.  The  h e a t   f l o w   p r o p e r t i e s   of  t h e   c o m -  



b i n a t i o n   12,  120  a r e   q u i t e   c l e a r l y   d i f f e r e n t   f rom  t h o s e  

o f ,   s a y ,   t he   b l o c k   12  shown  in  E u r o p e a n   P a t e n t   A p p l i c a -  

t i o n   108  205.   The  p r o v i s i o n   of  t h e   c h a m b e r s   132,   1 3 4  

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

h e a t   f l o w   in  t h e   c o m b i n a t i o n   12,  1 2 0 .  

The  i n v e n t i o n   has   been   d e s c r i b e d   by  r e f e r e n c e   to   a  t e x -  

t u r i z i n g   n o z z l e ,   p a r t i c l u l a r l y   one  in  a c c o r d a n c e   w i t h  

p r i o r   p a t e n t   a p p l i c a t i o n s .   The  i n v e n t i o n   i s   n o t ,   h o w e v e r ,  

l i m i t e d   to   s u c h   u s e .   I t   can  be  a p p l i e d   in   any  t h r e a d  

t r e a t i n g   n o z z l e ,   f o r   e x a m p l e   a  n o z z l e   f o r   a p p l y i n g   t w i s t  

to  t h r e a d   or  f o r   c r e a t i n g   so  c a l l e d   " e n t a n g l e m e n t s "   ( a n  

" i n t e r l a c i n g "   n o z z l e ) ,   or  even   a  n o z z l e   f o r   s i m p l e   f o r -  

w a r d i n g   of  a  t h r e a d .   H o w e v e r ,   t h e   i n v e n t i o n   i s   c o n s i d e r e d  

to  have   i t s   m o s t   u s e f u l   a p p l i c a t i o n   in   t e x t u r i z i n g  

n o z z l e s   w h e r e   v e r y   c o n s i d e r a b l e   p r e s s u r e s   of  t h r e a d   t r e a -  

t i n g   medium  ( f o r   e x a m p l e   a i r   or   s t e a m )   a r e   e n c o u n t e r e d .  



1.  A  t h r e a d   t r e a t i n g   n o z z l e   a t   l e a s t   one  p a r t   of  w h i c h  

i s   f l e x i b l e   to   p e r m i t   a d j u s t m e n t   of  s a i d   p a r t   t o  

make  f a c e   to   f a c e   s e a l i n g   c o n t a c t   w i t h   a n o t h e r   p a r t  

or  o t h e r   p a r t s   of  t h e   n o z z l e .  

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

a  f l e x i b l e   m o u n t i n g   t h e r e f o r e .  

3.  A  c o m b i n a t i o n   as  c l a i m e d   in  c l a i m   2  w h e r e i n   s a i d  

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

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

4.  A  c o m b i n a t i o n   as  c l a i m e d   in  c l a i m   3  w h e r e i n   s a i d  

b a l a n c i n g   means   c o m p r i s e s   a t   l e a s t   one  l e v e r ,   a  p i -  

v o t   m o u n t i n g   f o r   t h e   l e v e r ,   a t   l e a s t   two  a b u t m e n t  

e l e m e n t s   s e c u r e d   to   t h e   l e v e r   by  r e s p e c t i v e   p i v o t  

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

e l e m e n t s   b e i n g   d i s p o s e d   to   e i t h e r   s i d e   of   t h e   p i v o t  

m o u n t i n g   f o r   t h e   l e v e r .  

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

p i v o t   a x i s   of  e a c h   s a i d   p i v o t   m o u n t i n g   e x t e n d s   s u b -  

s t a n t i a l l y   a t   r i g h t   a n g l e s   to   t h e   t h r e a d   p a t h   a n d  

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

6.  A  n o z z l e   as  c l a i m e d   in  c l a i m   1  w h e r e i n   s a i d   f l e x i b l e  

p a r t   i s   in   t h e   fo rm  of  a  p l a t e   w h i c h   i s   e l a s t i c  

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

a d j u s t m e n t .  



7.  A  n o z z l e   as  c l a i m e d   in  c l a i m   1  w h e r e i n   s a i d   f l e x i b l e  

p a r t   has   a  g r o o v e   a d a p t e d   to   c o o p e r a t e   w i t h   a  g r o o v e  

in  s a i d   o t h e r   p a r t   or  p a r t s   to   d e f i n e   a  t h r e a d   p a t h ,  

and  means   to  a p p l y   c l o s i n g   f o r c e s   to   a  f a c e   on  s a i d  

f l e x i b l e   p a r t   o p p o s i t e   to   and  s u b s t a n t i a l l y   a l i g n e d  

w i t h   s a i d   g r o o v e   so  t h a t   t h e   c l o s i n g   f o r c e s   c r e a t e  

p r e s s u r e   in   z o n e s   to   e i t h e r   s i d e   of  s a i d   g r o o v e  

when  s a i d   s e a l i n g   c o n t a c t   i s   o b t a i n e d .  
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