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FLUID-  JET  ORIFICE  PLATE 

RELATED  A P P L I C A T I O N S  

T h i s   a p p l i c a t i o n   i s   a  c o n t i n u a t i o n - i n -  
p a r t   of   a p p l i c a t i o n   S e r i a l   No.  7 5 0 , 5 8 9 ,   f i l e d   J u l y  
1,  1 9 8 5 .  

FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   t h e   f i e l d  
if  n o n - c o n t a c t   f l u i d   m a r k i n g   d e v i c e s   w h i c h   a r e  
: o m m o n l y   known  as  " i n k - j e t "   or   " f l u i d -   j e t "  
J e v i c e s .   More  p a r t i c u l a r l y ,   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  t h e   m e t h o d   and  a s s e m b l y   to   m o u n t   a n  
> r i f i c e   p l a t e   to  a  f l u i d - j e t   d e v i c e   and  to   t h e  
i p p a r a t u s   u s e d   in  t he   m o u n t i n g   o p e r a t i o n .  

BACKGROUND  AND  SUMMARY  OF  PRESENT  INVENTION 

I n k -   j e t   d e v i c e s   in   and  of  t h e m s e l v e s   a r e  
r e l l   known  t h r o u g h   e . g .   U;S.   P a t e n t   Nos.   3 , 3 7 3 , 4 3 7  
o  S w e e t   e t   a l ;   3 , 5 6 0 , 9 8 8   to   K r i c k ;   3 , 5 7 9 , 7 2 1   t o  
: a l t e n b a c h ;   and  3 , 5 9 6 , 2 7 5   to   S w e e t .   T y p i c a l l y ,  
• r i o r   a r t   i n k - j e t   d e v i c e s   p r o v i d e   a  l i n e a r   a r r a y  
f  f l u i d - j e t   o r i f i c e s   f o r m e d   in  an  o r i f i c e   p l a t e  
rom  w h i c h   f i l a m e n t s   of  p r e s s u r i z e d   m a r k i n g   f l u i d  
e . g .   i n k ,   dye ,   e t c . )   a r e   c a u s e d   to  i s s u e   f rom  a  
l u i d   s u p p l y   c h a m b e r .   An  i n d i v i d u a l l y   c o n t r o l l a b l e  
l e c t r o s t a t i c   c h a r g i n g   e l e c t r o d e   i s   d i s p o s e d  
o w n s t r e a m   of   t he   o r i f i c e   p l a t e   a l o n g   t h e   s o - c a l l e d  
d r o p - f o r m a t i o n "   z o n e .   in  a c c o r d a n c e   w i t h   k n o w n  
r i n c i p l e s   of  e l e c t r o s t a t i c   i n d u c t i o n ,   t h e   f l u i d  
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f i l a m e n t   i s   c a u s e d   to  a s s u m e   an  e l e c t r i c a l   p o t e n t i a l  

o p p o s i t e   in  p o l a r i t y   and  r e l a t e d   in  m a g n i t u d e   to  t h e  

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

e l e c t r o d e .   When  a  d r o p l e t   of  f l u i d "   i s   s e p a r a t e d  

f rom  t he   f i l a m e n t ,   t h i s   i n d u c e d   e l e c t r o s t a t i c   c h a r g e  

i s   t h e n   t r a p p e d   on  and  in   t h e   d r o p l e t .   T h u s ,  

s u b s e q u e n t   p a s s a g e   of  t h e   c h a r g e d   d r o p l e t   t h r o u g h   a n  

e l e c t r o s t a t i c   f i e l d   w i l l   c a u s e   t he   d r o p l e t   to  b e  

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

0  d r o p l e t s   on  t h e   o t h e r   h a n d   p r o c e e d   a l o n g   the   n o r m a l  

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

upon   a  r e c o r d i n g   s u b s t r a t e .  

I t   ha s   p r e v i o u s l y   b e e n   known  to  use   s o l d e r  

t e c h n i q u e s   to   r i g i d l y   f i x   an  o r i f i c e   p l a t e   to  a n  

5  o r i f i c e   p l a t e   h o l d e r .   H o w e v e r ,   such   p r e v i o u s   s o l d e r  

t e c h n i q u e s   a r e   d i s a d v a n t a g e o u s   in  t h a t   b o w i n g   of  t h e  

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

e x p a n s i o n   and  t e m p e r a t u r e   v a r i a n c e s   b e t w e e n   t h e  

o r i f i c e   p l a t e   and  t h e   o r i f i c e   p l a t e   h o l d e r .   T h i s  

10  p h e n o m e n o n   i s ,   a t   l e a s t   in  p a r t ,   t h o u g h t   to  b e  

c a u s e d   by  t h e   f a c t   t h a t   t h e   s o l d e r   t e c h n i q u e  

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

v a r i o u s   s t r u c t u r a l   c o m p o n e n t s .  

R e c e n t l y   i t   h a s   b e e n   p r o p o s e d   to  u t i l i z e  

2b  i n k -   j e t   d e v i c e s   as  a  means   to  p r i n t   p a t t e r n s   o r  

t h e   l i k e   on  t e x t i l e   m a t e r i a l s ,   a t t e n t i o n   b e i n g  

d i r e c t e d   to  c o m m o n l y   owned  U.S .   S e r i a l   No.  4 2 8 , 4 9 0  

to  G a m b l i n   f i l e d   S e p t e m b e r   28,  1982,   wh ich   i s  

e x p r e s s l y   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   I n  

30  o r d e r   to  a c h i e v e   f i n e   p r i n t i n g   of  p a t t e r n s   on  a  

t e x t i l e   s u b s t r a t e ,   i t   i s   n e c e s s a r y   to  u t i l i z e   a n  

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

o r i f i c e s   s i z e d   in   t h e   r a n g e   o f ,   f o r   e x a m p l e ,   . 0 0 0 3 5  

to  .020   i n c h   d i a m e t e r s .   A  p r o b l e m   e x i s t s   w i t h   t h e  
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use   of  s u c h   s m a l l - s i z e d   o r i f i c e s   in  t h a t  

m e c h a n i c a l   b e n d i n g   or   " b o w i n g "   in   t h e   l o n g i t u d i n a l  

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

p r i n t   q u a l i t y .   T h a t   i s ,   m e c h a n i c a l '   b e n d i n g   of  t h e  
5  o r i f i c e   p l a t e   r e s u l t s   in  t h e   i m p r e c i s e   f o r m a t i o n   o r  

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

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

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

t h e r e o f   from  a  p r e d e t e r m i n e d   f l i g h t   p a t h .  
10  By  way  of  t h e   p r e s e n t   i n v e n t i o n ,   s u c h  

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

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

o r i f i c e   p l a t e   l a t e r a l l y   of   t h e   l i n e a r   a r r a y   o f  

o r i f i c e s   so  as  to  p r e v e n t   i t s   a x i a l   b o w i n g .   I n  
15  one  m e t h o d   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n ,   t h e  

o r i f i c e   p l a t e   i s   t h e r m a l l y   e x p a n d e d   and  t h e n   a l l o w e d  

to  c o o l   w h i l e   m a i n t a i n i n g   t h e   e x p a n d e d   l e n g t h   so  a s  
to  t e n s i o n   t h e   o r i f i c e   p l a t e   b e t w e e n   i t s   o p p o s i n g  
e n d s .   In  an  a l t e r n a t i v e   m e t h o d   a c c o r d i n g   to  t h e  

20  i n v e n t i o n ,   a  s t r e t c h i n g   ( t e n s i o n i n g )   a p p a r a t u s  

p l a c e s   t he   o r i f i c e   p l a t e   u n d e r   t e n s i o n   p r i o r   to  i t s  

b e i n g   c l a m p e d   i n t o   p o s i t i o n   on  t h e   f l u i d   j e t  
m a n i f o l d   a s s e m b l y .   In  t h i s   s e c o n d   m e t h o d ,   t h e  

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

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

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

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

30 

INFORMATION  DISCLOSURE  STATEMENT 

The  r e a d e r ' s   a t t e n t i o n   i s   d i r e c t e d   to  t h e  

f o l l o w i n g   p u b l i c a t i o n s   so  t h a t   f u r t h e r   i n s i g h t   i n t o  
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the   n o v e l   f e a t u r e s   of  t h e   p r e s e n t   I n v e n t i o n   can   b e  

o b t a i n e d :  

3 , 9 2 5 , 7 9 1   -  Hunt   ( D e c e m b e r   9,  1 9 7 5 )  
*>  4 , 3 4 3 , 0 1 3   -  B a d e r   e t   a l   ( A u g u s t   3,  1 9 8 2 )  

4 , 0 0 5 , 4 3 5   -  L u n d q u i s t   e t   al   ( J a n .   25,  1 9 7 7 )  

4 , 1 5 3 , 9 0 1   -  W h i t e   e t   a l   (May  8,  1 9 7 9 )  

4 , 2 8 2 , 5 3 2   -  Markham  ( A u g u s t   4,  1 9 8 1 )  

4 , 1 4 6 , 8 9 9   -  P a r a n j p e   e t   al  (March   27,  1 9 7 9 )  
10  4 , 3 0 5 , 0 7 9   -  Mix,   J r .   ( D e c e m b e r   8,  1 9 8 1 )  

4 , 3 0 7 , 4 0 7   -  D o n a h u e   e t   al  ( D e c e m b e r   22,  1 9 8 2 )  

4 , 3 5 6 , 4 9 9   -  Kodama  ( O c t o b e r   26,  1 9 8 2 )  

4 , 3 9 0 , 8 8 3   -  S t o n e b u r n e r   ( J u n e   28,  1 9 8 3 )  

4 , 4 2 9 , 3 1 7   -  Umezawa  e t   al  ( J a n ,   31,  1 9 8 4 )  
15 

H u n t   ' 7 9 1   r e l a t e s   to  t he   means   w h i c h  

p e r m i t   t h e   p o s i t i o n i n g   and  a l i g n m e n t   of  a  j e t   o f  

p r i n t i n g   l i q u i d   w h i c h   i s s u e s   f rom  a  h o l e   in  a  d i s c .  

To  a c c o m p l i s h   s u c h   f u n c t i o n s ,   Hunt   ' 791   p r o v i d e s   a  

20  c o m p r e s s i b l e   w a s h e r   r e t a i n e d   in  r e c e s s .   The  d i s c  

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

p o s i t i o n   by  a  p l a t e   w h i c h   d e f i n e s   a  c e n t r a l   h o l e .   A 

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

of  h o u s i n g   c o u p l e   t h e   p l a t e   to  t he   b o t t o m   f l a n g e   s o  

?b  as  to  c a p t u r e   t he   d i s c   b e t w e e n   the   p l a t e   and  t h e  

w a s h e r   in  t h e   c e n t r a l   r e c e s s .   Thus ,   upon  s e l e c t i v e  

a d j u s t m e n t   of  t h e   n u t   and  b o l t   a s s e m b l i e s  

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

f o r c e s   a p p e a r   to  be  e x e r t e d   upon   the   d i s c   so  as  t o  

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

t h r o u g h   t h e   h o l e   in   t h e   d i s c .  

B a d e r   e t   a l   ' 0 1 3   d i s c l o s e   a  l e a f   s p r i n g  

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

r e s p e c t   to  n o z z l e   p l a t e .   B a d e r   et   al  '103   r e q u i r e  
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t h a t   t h e   o r i f i c e   p l a t e   be  f i x e d   to  t h e   p r i n t   head   b y  
means   of  s c r e w s   in   a d d i t i o n   to   t h e   s e c u r i n g  
f u n c t i o n s   p r o v i d e d   by  t h e   l e a f   s p r i n g .  

L u n d q u i s t   e t   al   ' 4 3 5   m e r e l y   d i s c l o s e  
>  t h a t   a  h o l d e r   can   be  t h r e a d a b l y   c o u p l e d   to  t h e  

f o r w a r d   end  of  a  b l o c k   so  to   p r o v i d e   an  e a s i l y  
r e m o v a b l e   m o u n t i n g   f rom  t h e   n o z z l e   ( s e e   FIGURE  2 ) .  

W h i t e   e t   al   ' 9 0 1   d i s c l o s e   a  s a n d w i c h -  
t y p e   s t r u c t u r e   f o r   m o u n t i n g   an  o r i f i c e   p l a t e   to  a 

0  b a s e .   The  s c r e w s   a r e   r e q u i r e d   by  W h i t e   e t   a l ' s  
'901   s t r u c t u r e   to  p a s s   t h r o u g h   e a c h   e l e m e n t   of  t h e  
s a n d w i c h - t y p e   s t r u c t u r e   i n c l u d i n g   t he   o r i f i c e  
p l a t e   1 6 .  

P a r a n j p e   e t   al  ' 8 9 9   r e l a t e   to  a  f o r m e d  
5  o r i f i c e   p l a t e   w h i c h   d e f i n e s   a  t r o u g h   h a v i n g  

o u t w a r d l y   e x t e n d e d   f l a n g e s .   T h u s ,   t h e   t r o u g h - l i k e  
o r i f i c e   p l a t e   of  P a r a n j p e   e t   a l   ' 899   i s  
d e p e n d e n t l y   s u p p o r t e d   in   t h e   o r i f i c e   p l a t e   h o l d e r .  

A t t e n t i o n   i s   a l s o   d i r e c t e d   to  U.S.  P a t e n t  
0  Nos.   4 , 0 8 1 , 8 0 4   to  Van  B r e e m a n   e t   a l ;   4 , 0 8 0 , 6 0 7   t o  

Van  B r e e m a n   e t   a l ;   4 , 0 8 0 , 6 0 8   to   S t o n e b u r n e r   e t  
a l ;   4 , 1 2 3 , 6 7 0   to  Hou;  4 , 2 3 4 , 8 8 4   to   V e t t e r ;  
4 , 2 5 7 , 0 5 2   to   S t o n e b u r n e r ;   and  4 , 2 5 8 , 3 7 0   t o  
P a r a n j p e   w h i c h   g e n e r a l l y   d i s c l o s e   t he   known  p r i o r  

5  m e t h o d   of  s e c u r i n g   an  o r i f i c e   p l a t e   to  an  o r i f i c e  
p l a t e   h o l d e r   by  means   of   s o l d e r ,   p a r t i c u l a r l y  
a t t e n t i o n   b e i n g   d i r e c t e d ,   f o r   e x a m p l e ,   to  F i g u r e   13 
of  Van  B r e e m a n   e t   al   ' 8 0 4   and  the   d i s c l o s u r e  
a p p e a r i n g   on  c o l u m n   7,  l i n e s   1 2 - 1 5 .  

) 

SUMMARY  OF  THE  PRESENT  INVENTION 

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   f o r   a  
m e t h o d   and  an  a s s e m b l y   w h e r e b y   a x i a l   b o w i n g   of  t h e  



o r i f i c e   p l a t e   IS  p r e v e n u e u   —  ,  

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

d e f i n e d   on  an  o r i f i c e   p l a t e   h o l d e r .   A  p a i r   of  c l a m p  

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

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

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

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

a s s e m b l y .   E a c h   c l a m p   member   a l s o   i n c l u d e s   a  

h o r i z o n t a l l y   o u t w a r d l y   e x t e n d e d   arm  w h i c h   d e f i n e s   a t  

i t s   t e r m i n a l   end   a  s u b s t a n t i a l l y   p l a n a r   c o n t a c t  

s u r f a c e .   S u i t a b l e   s e c u r i n g   e l e m e n t s   s u c h   ar>  m a c h i n e  

b o l t s   or   t h e   l i k e   e x t e n d   t h r o u g h   t h e   c l a m p   body   s o  

as  to   b r i d g e   t h e   c l a m p   body   and  m a n i f o l d   a s s e m b l y .  

T h u s ,   e a c h   s e c u r i n g   e l e m e n t   c a u s e s   t h e   p l a n a r  

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

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

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

f o r c e   b e t w e e n   t h e   p l a n a r   o r i f i c e   p l a t e   and  t h e  

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

0  T h i s   a d v a n t a g e o u s   p l a n a r   c o n t a c t   e x e r t e d   u p o n   t h e  

o r i f i c e   p l a t e   in   a  n a r r o w   r e g i o n   l a t e r a l l y   of   t h e  

l i n e a r   a r r a y   of  o r i f i c e s   by  means   of  t h e   p l a n a r  

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

p r e v e n t s   b o w i n g   of  t h e   o r i f i c e   p l a t e   as  f o r c e s   w i l l  

:<>  be  e v e n l y   d i s t r i b u t e d   a l o n g   t h e   a x i a l   l e n g t h  

t  h e r e o f   . 
In  an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

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

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

30  w i t h   h i n g e   m e a n s   c o n s i s t i n g   of   one  or  more   h i n g e  

e l e m e n t s   w h i c h   c o n n e c t   t h e   c l a m p   m e m b e r s   to   t h e  

m a n i f o l d   a s s e m b l y   f o r   e n g a g e m e n t   and  d i s e n g a g e m e n t  

w i t h   t h e   p l a n a r   s u r f a c e   of  t h e   o r i f i c e   p l a t e .   I t  

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

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

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

5  t h e   o r i f i c e   p l a t e   on  t h e   o r i f i c e   p l a t e   m o u n t i n g  

s u r f a c e .   The  p r o b l e m   of   m i s a l i g n m e n t   i s  

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

S e r i a l   No.  4 2 8 , 4 9 0 .   For   i n c r e a s e d   l e n g t h s ,   i t   i s  

10  d i f f i c u l t   to  s e c u r e   t h e   o r i f i c e   p l a t e   in  t he   s a m e  

p r e c i s e   o p e r a t i n g   p o s i t i o n   a f t e r   i t   has   b e e n   c h a n g e d  

or  r e m o v e d   f o r   c l e a n i n g   or   m a i n t e n a n c e .   Thus ,   t h e  

h i n g e   means   e n s u r e   t h a t   t h e   p l a t e   w i l l   be  s e c u r e d   i n  

t h e   e x a c t   same  p o s i t i o n   f o r   s u c c e s s i v e   p r i n t i n g  

15  o p e r a t i o n s .  

A n o t h e r   a d v a n t a g e   o f   t h e   h i n g e   means   i n  

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   i s   t h a t   i t   f a c i l i t a t e s  

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

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

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

o r i f i c e   p l a t e   l o n g i t u d i n a l   a x i s .   The  use   of  h i n g e s  

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

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

25  w i t h   t h e   o r i f i c e   p l a t e ,   t h e r e b y   p r e v e n t i n g   the   p l a t e  

f rom  s h i f t i n g   s i d e w a y s   ( a n d   m i s a l i g n i n g   t he   l i n e a r  

a r r a y   of  o r i f i c e s )   d u r i n g   a  p r i n t i n g   o p e r a t i o n .  

To  f u r t h e r   e n h a n c e   t h e   m o u n t i n g   of  t h e  

p r e s e n t   i n v e n t i o n   and  to   more  a c c u r a t e l y   p r e v e n t  

30  a x i a l   b o w i n g   t h e r e o f ,   t h e   p r e s e n t   i n v e n t i o n   a l s o  

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

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

o p p o s i n g   e n d s .   The  i n v e n t i o n   t h e r e f o r e   p r o v i d e s   t w o  

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

In  t he   f i r s t   m e t h o d ,   t he   o r i f i c e   p l a t e   i s   r i g i d l y  

f i x e d   (by  m e a n s   of   c l a m p s   or  t h e   l i k e )   a t   one   e n d  

and  i s   t h e n   t h e r m a l l y   e x p a n d e d   so  as  to   i n c r e a s e   t h e  

>  l e n g t h w i s e   d i m e n s i o n   of  t he   o r i f i c e   p l a t e   by  a  

p r e d e t e r m i n e d   a m o u n t   ( p r e f e r a b l y   in   an  a m o u n t   n o t  

g r e a t e r   t h a n   1 / 1 6   i n c h ) .   Once  t h e   o r i f i c e   p l a t e   h a s  

a c h i e v e d   i t s   d e s i r e d   t h e r m a l l y - e x p a n d e d   l e n g t h ,  

t h e   o t h e r   end  of   t h e   o r i f i c e   p l a t e   i s   r i g i d l y   f i x e d  

10  i n t o   p o s i t i o n   so  t h a t ,   upon  c o o l i n g ,   t h e   o r i f i c e  

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

In  an  a l t e r n a t i v e   m e t h o d   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   one  end  of  t he   o r i f i c e   p l a t e   i s   a g a i n  

r i g i d l y   s e c u r e d   by  means   of  c l a m p i n g   m e m b e r s .  

lb  H o w e v e r ,   t h e   o t h e r   end  of  t h e   o r i f i c e   p l a t e   i s  

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

c o m p r i s i n g   (1)   a  f i x e d   member  w h i c h   i s   r i g i d l y  

s e c u r e d   to   t h e   f l u i d   j e t   m a n i f o l d   a s s e m b l y ;   (2)  a  

m o v a b l e   member   o p e r a t i v e l y   c o n n e c t e d   to  t h e   o r i f i c e  

?0  p l a t e ;   and  (3)   means   f o r   a d j u s t i n g   t h e   p o s i t i o n   o f  

t h e   m o v a b l e   member   r e l a t i v e   to  t he   f i x e d   member   i n  

t h e   d i r e c t i o n   of  t he   l o n g i t u d i n a l   a x i s   of  t h e  

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

m a n u a l l y   a d j u s t e d   to  p l a c e   t he   o r i f i c e   p l a t e   u n d e r   a  

?S  p r e d e t e r m i n e d   a m o u n t   of  t e n s i o n .   T h e r e a f t e r ,   t h e  

t e n s i o n e d   and  e x t e n d e d   p l a t e   may  be  r i g i d l y   f i x e d  

i n t o   p o s i t i o n   on  t h e   m a n i f o l d   a s s e m b l y .  

F u r t h e r   a s p e c t s   and  a d v a n t a g e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   become  more  c l e a r   to   t h e  

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

d e t a i l e d   d e s c r i p t i o n   of  t he   p r e f e r r e d   e x e m p l a r y  

e m b o d i m e n t s   t h e r e o f   w h i c h   f o l l o w :  
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R e f e r e n c e   w i l l   be  h e r e i n a f t e r   made  to  t h e  

a c c o m p a n y i n g   d r a w i n g s   w h e r e i n   l i k e   r e f e r e n c e  

n u m e r a l s   t h r o u g h o u t   t h e   v a r i o u s   FIGURES  d e n o t e   l i k e  

s t r u c t u r a l   e l e m e n t s   and  w h e r e i n :  

FIGURE  1  i s   a  s c h e m a t i c   e l e v a t i o n a l   v i e w  
of  f l u i d - j e t   p r i n t i n g   a p p a r a t u s   in  w h i c h   t h e  

a s s e m b l y   of   t h e   p r e s e n t   i n v e n t i o n   i s   u t i l i z e d ;  
FIGURE  2  i s   a  p e r s p e c t i v e   s e c t i o n a l   v i e w  

of  an  e x e m p l a r y   m o u n t i n g   a s s e m b l y   in  a c c o r d a n c e   w i t h  
t h e   p r e s e n t   i n v e n t i o n ;  

FIGURE  3  i s   a  c r o s s - s e c t i o n a l  

e l e v a t i o n a l   v i e w   of   an  e x e m p l a r y   m o u n t i n g   a s s e m b l y  
of  t h e   p r e s e n t   i n v e n t i o n ;   a n d  

FIGURE  4  i s   a  p e r s p e c t i v e ,   p a r t i a l l y  
s e c t i o n e d   i n v e r t e d   v i e w   of   t h e   m o u n t i n g   a s s e m b l y   o f  
t h e   p r e s e n t   i n v e n t i o n .  

FIGURE  5  i s   a  p e r s p e c t i v e   p a r t i a l l y  
s e c t i o n e d   v i e w   of   an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

m o u n t i n g   a s s e m b l y   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 ;  
FIGURE  6  i s   a  c r o s s - s e c t i o n a l   e l e v a t i o n  

v i ew   of  e x e m p l a r y   h i n g e   means   u s e d   in  t he   m o u n t i n g  
a s s e m b l y   d e p i c t e d   in   FIGURE  5 ;  

FIGURE  7  i s   an  e l e v a t i o n   v i ew   of  t he   h i n g e  

means   d e p i c t e d   in   FIGURES  5  and  6 ;  

FIGURE  8  i s   a  p e r s p e c t i v e   p a r t i a l l y  
s e c t i o n e d   v i e w   of  a  m o u n t i n g   a s s e m b l y   s h o w i n g   a n  
e x e m p l a r y   o r i f i c e   p l a t e   t e n s i o n i n g   a p p a r a t u s   i n  
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 ;  

FIGURE  9  i s   a  t o p   p l a n   v i ew  of  o n e  
e m b o d i m e n t   of   t h e   o r i f i c e   p l a t e   t e n s i o n i n g   a p p a r a t u s  
d e p i c t e d   in   FIGURE  8 ;  
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FIGURE  10  i s   a  s e c t i o n   v i e w   t a k e n   a l o n g  

l i n e   1 0 - 1 0   of   FIGURE  9 ;  

FIGURE  11  i s   a  s e c t i o n   v i e w   t a k e n   a l o n g  

l i n e   1 1 - 1 1   of   FIGURE  9 ;  
'J  FIGURE  12  i s   a  r e a r   e l e v a t i o n   v i e w   of  t h e  

a p p a r a t u s   d e p i c t e d   in   FIGURE  9 ;  

FIGURE  13  i s   a  top  p l a n   v i e w   of  a n  

a l t e r n a t i v e   e m b o d i m e n t   of  the   o r i f i c e   p l a t e  

t e n s i o n i n g   a p p a r a t u s   d e p i c t e d   in  FIGURE  8;  a n d  
]"  FIGURE  34  i s   an  e l e v a t i o n   v i e w   of  t h e  

t e n s i o n i n g   a p p a r a t u s   shown  in  FIGURE  1 3 .  

DETAILED  DESCRIPTION  OF  THE 

PREFERRED  EXEMPLARY  EMBODIMENTS 
If) 

A  f l u i d - j e t   a p p a r a t u s   10  in   w h i c h   t h e  

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

in  a c c o m p a n y i n g   FIGURE  1.  The  f l u i d -   j e t   a p p a r a t u s  

10  g e n e r a l l y   i n c l u d e s   a  m a n i f o l d   a s s e m b l y   12  w h i c h  

d e f i n e s   a  f l u i d   s u p p l y   chamber   14.  The  l o w e r   end  o f  

s u p p l y   c h a m b e r   14  e s t a b l i s h e s   an  o u t l e t   s l o t   16  s o  

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

o r i f i c e s   18  d e f i n e d   in  o r i f i c e   p l a t e   20-  F l u i d  

f i l a m e n t   22a  i s s u i n g   f rom  each   o r i f i c e   18  b r e a k s  

i n t o   i n d i v i d u a l   d r o p l e t s   22b.  P r i o r   to  d r o p l e t  

f o r m a t i o n ,   an  e l e c t r o s t a t i c   c h a r g e   i s   p l a c e d   u p o n  
s e l e c t e d   o n e s   of  d r o p l e t s   22b  by  means   of  c h a r g i n g  

e l e c t r o d e   24.  C h a r g e d   ones   of  d r o p l e t s   22b  a r e   t h e n  

d e f l e c t e d   by  d e f l e c t i o n   e l e c t r o d e   26  t o w a r d s  

id  c a t c h i n g   s t r u c t u r e   28  w h i l e   u n c h a r g e d   o n e s   o f  

d r o p l e t s   22  b  p r o c e e d   on  to  s u b s t r a t e   30  so  as  to   b e  

d e p o s i t e d   t h e r e o n   and  form  i n d i c i a ,   p a t t e r n s   o r  

t h e   l i k e   g e n e r a l l y   r e p r e s e n t e d   by  n u m e r a l   3 2 .  
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O r i f i c e   p l a t e   20  i s   shown  in  a  g r e a t l y  

e n l a r g e d   m a n n e r   in   FIGURE  1  f o r   c l a r i t y   o f  

p r e s e n t a t i o n .   As  can   be  s e e n ,   o r i f i c e   p l a t e   20  i s  

m o u n t e d   to   m a n i f o l d   a s s e m b l y   12  by  means   of  a  p a i r  
5  of  l a t e r a l l y   o p p o s i n g   c l a m p   m e m b e r s   4 0 .  

A c c o m p a n y i n g   FIGURES  2  and  3  more   c l e a r l y   show  t h e  

c l a m p   m e m b e r s   40  of  t h e   p r e s e n t   i n v e n t i o n .  

The  c l a m p i n g   a s s e m b l y   of  t h e   p r e s e n t  
i n v e n t i o n   i n c l u d e s   a  p a i r   of  c l a m p   m e m b e r s   40  i n  

10  o p p o s i n g   r e l a t i o n s h i p   to  one  a n o t h e r .   Each  c l a m p  
member   40  i n c l u d e s   a  c l a m p   body   44  and  a  

s u b s t a n t i a l l y   h o r i z o n t a l l y   e x t e n d i n g   c l a m p   arm  4 6 ,  
t h e   c l a m p   arm  46  t h e r e b y   d e f i n i n g   a  b e a r i n g   s u r f a c e  

47  to   b e a r   a g a i n s t   t h e   o r i f i c e   p l a t e   20  when  c l a m p  
15  body   44  i s   c l a m p e d   to  m a n i f o l d   a s s e m b l y   12  and  t o  

m a i n t a i n   a  s l i g h t   c l e a r a n c e   b e t w e e n   arm  46  and  p l a t e  
20.   Each   c l a m p   b o d y   44  a l s o   d e f i n e s   a  s u b s t a n t i a l l y  
v e r t i c a l   b e a r i n g   s u r f a c e   48  w h i c h   c o o p e r a t e s   w i t h   a  
r e s p e c t i v e   one  of   t h e   v e r t i c a l   b e a r i n g   s u r f a c e s   5 0  

20  of  m a n i f o l d   a s s e m b l y   1 2 .  

M a n i f o l d   a s s e m b l y   12  i s   p r e f e r a b l y   a  

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

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

P r e f e r a b l y ,   t h e   f l u i d   s u p p l y   c h a m b e r   14  i s   f i t t e d  
25  w i t h   a  t u r b u l e n c e   d a m p i n g   s t r u c t u r e   13  as  more  f u l l y  

d i s c l o s e d   in  U.S .   A p p l i c a t i o n   S e r i a l   No.  7 2 0 , 7 3 5   t o  
S u t e r a   e t   al  f i l e d   A p r i l   8,  1985 ,   e n t i t l e d   "BAFFLE 
TO  MINIMIZE  TURBULENCE  WITHIN  ORIFICE  PLATE".  E a c h  

c l a m p   body  44  i n c l u d e s   an  a p e r t u r e   45  so  t h a t   a  b o l t  
30  52  or   l i k e   t h r e a d e d   s e c u r i n g   m e a n s   can   be  p l a c e d   i n  

r e c e s s e d   s u r f a c e   54  in   r e g i s t r y   w i t h   a  t h r e a d e d  

a p e r t u r e   45a  of  m a n i f o l d   a s s e m b l y   12  so  as  to  b r i d g e  
t h e   s p a c e   56  d e f i n e d   b e t w e e n   t h e   c l a m p   body  44  a n d  
t h e   m a n i f o l d   a s s e m b l y   12  ( s e e   FIGURE  3) .   The  u p p e r  
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end  of  e a c h   c l a m p   b o d y   44  i n c l u d e s   a  v e r t i c a l l y  

e x t e n d i n g   f l a n g e   p o r t i o n   58  e s t a b l i s h i n g   a  s e a t i n g  

s u r f a c e   60  w h i c h   b e a r s   a g a i n s t   t h e   h o r i z o n t a l  

o p p o s i n g   s u r f a c e   62  of   t h e   c l a m p   body   4 4 .  

As  can   be  a p p r e c i a t e d ,   b e a r i n g   c o n t a c t   i s  

e s t a b l i s h e d   b e t w e e n   t h e   m a n i f o l d   a s s e m b l y   12  and  t h e  

b e a r i n g   s u r f a c e   60  of  t h e   f l a n g e   58  on  t he   one  h a n d  

and  the   m a n i f o l d   a s s e m b l y   12  and  t h e   p l a n a r  

s u r f a c e   47  of   t h e   c l a m p   arm  44  t h r o u g h   t he   o r i f i c e  

0  p l a t e   20  on  t h e   o t h e r   h a n d   so  t h a t   an  a d v a n t a g e o u s  

f o r c e   d i s t r i b u t i o n   t h e r e b e t w e e n   o c c u r s .   T h a t   i s ,  

upon   t i g h t e n i n g   of   t h e   b o l t s   52,  t he   l i n e a r   c o n t a c t  

a r e a s   e s t a b l i s h e d   by  t h e   p l a n a r   b e a r i n g   s u r f a c e   47  

of  t he   c l a m p   arm  46  and  t h e   b e a r i n g   s u r f a c e   60  o f  

15  t h e   f l a n g e   58  w i l l   u n i f o r m l y   d i s t r i b u t e   t h e   f o r c e s  

a p p l i e d   a g a i n s t   t h e   o r i f i c e   p l a t e   20  so  as  t o  

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

e l o n g a t e d   a x i s   o f   p l a t e   2 0 .  

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

20  m a n i f o l d   a s s e m b l y ,   i t   i s   p r e f e r r e d   t h a t   one  end  6 8  

of  o r i f i c e   p l a t e   20  be  p r o v i d e d   w i t h   an  a p e r t u r e   7 0  

w h i c h   r e g i s t e r s   w i t h   a  f i x e d - p o s i t i o n   peg  72  

f o r m e d   on  t h e   m a n i f o l d   a s s e m b l y   12,  p a r t i c u l a r  

a t t e n t i o n   b e i n g   d i r e c t e d   to  a c c o m p a n y i n g   FIGURE  4 

25  f o r   t he   d i s c u s s i o n   w h i c h   f o l l o w s .   The  o t h e r   end  7 4  

of  t he   o r i f i c e   p l a t e   20  i s   p r e f e r a b l y   p r o v i d e d   w i t h  

an  o p e n i n g   76  w h i c h   i s   e n l a r g e d   in   t he   a x i a l  

d i r e c t i o n   of  o r i f i c e   p l a t e   20  and  w h i c h   a c c e p t s   a  

s e c o n d   f i x e d - p o s i t i o n   peg   78  t h e r e i n -   Once  t h e  

30  o r i f i c e   p l a t e   20  i s   p o s i t i o n e d   r e l a t i v e   to   t h e  

o u t l e t   s l o t   16  of   t h e   f l u i d   s u p p l y   c h a m b e r   14,  o n e  

end  68  of   t h e   o r i f i c e   p l a t e   i s   r i g i d l y   f i x e d   to  t h e  

m a n i f o l d   a s s e m b l y   by  any  s u i t a b l e   s e c u r i n g   d e v i c e s ,  
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s u t n   as  a  s c r e w   ana  c i a m p   a s s e m o i y   BO  as  shown  i n  
FIGURE  4 .  

H e a t   i s   t h e n   a p p l i e d   d i r e c t l y   to  t h e  
o r i f i c e   p l a t e   20  so  as  to   e f f e c t   t h e r m a l   e x p a n s i o n  

5  t h e r e o f .   Any  s u i t a b l e   means   to  h e a t   and  t h u s  

t h e r m a l l y   e x p a n d   t h e   o r i f i c e   p l a t e   can   be  u t i l i z e d  
such   as  e l e c t r i c a l   r e s i s t a n c e   h e a t i n g ,   h e a t e d   a i r ,  
e t c .   Most   p r e f e r r e d   h o w e v e r   i s   t h e   u se   of  h e a t e d  
a i r   ( e . g . ,   1 8 0 ° F )   d i r e c t l y   i m p i n g i n g   upon  t h e  

•0  o r i f i c e   p l a t e   20.  The  t h e r m a l   e x p a n s i o n   of  t h e  
o r i f i c e   p l a t e   20  i s   v i s u a l l y   p e r c e i v e d   by  n o t i n g  
d i s p l a c e m e n t   of  t h e   i n d i c a t o r   l i n e   82  ( e t c h e d   o n t o  
t he   e x t e r i o r   v i s i b l e   s u r f a c e   of   t h e   o r i f i c e   p l a t e  
20)  r e l a t i v e   to  t h e   s c a l e   84  ( e t c h e d   o n t o   t h e  

1  5  v i s i b l e   s u r f a c e   of  t h e   m a n i f o l d   a s s e m b l y   1 2 ) .  
P r e f e r a b l y ,   t h e   s c a l e   84  i s   s u b d i v i d e d   i n t o   a  
p l u r a l i t y   of  l i n e s   h a v i n g   1 /32   i n c h   c e n t e r s .  

B e f o r e   h e a t i n g   t h e   o r i f i c e   p l a t e   a s s e m b l y ,  
i t s   i n i t i a l   or  " c o l d "   l e n g t h   i s   v i s u a l l y   d e t e r m i n e d  

tO  by  c o m p a r i n g   t h e   r e l a t i v e   p o s i t i o n s   of  t he   i n d i c a t o r  
l i n e   82  and  t h e   s c a l e   84.   T h e r e a f t e r ,   the   o r i f i c e  
p l a t e   i s   c a u s e d   to   t h e r m a l l y   e x p a n d   a  p r e d e t e r m i n e d  
amoun t   as  d e s c r i b e d   a b o v e .   I t   h a s   b e e n   f o u n d   t h a t  
e x p a n s i o n   of  t h e   o r i f i c e   p l a t e   20  to  1 /16   i n c h  

>5  g r e a t e r   t h a n   i t s   i n i t i a l   or  " c o l d "   l e n g t h   a s  
d e t e r m i n e d   of  t h e   r e l a t i v e   m o v e m e n t   by  the   i n d i c a t o r  
l i n e   82  and  t h e   s c a l e   84  a d v a n t a g e o u s l y   c a u s e s   t h e  
p r o p e r   t e n s i o n i n g   to  be  a p p l i e d   b e t w e e n   t h e  
o p p o s i n g   e n d s   of  t h e   o r i f i c e   p l a t e   20.  Once  t h e  

K)  r e q u i s i t e   d e g r e e   of  o r i f i c e   p l a t e   t h e r m a l   e x p a n s i o n  
has   o c c u r r e d ,   t h e   o t h e r   end  74  of   t h e   o r i f i c e   p l a t e  
20  is   r i g i d l y   f i x e d   in  p o s i t i o n   r e l a t i v e   to  t h e  
m a n i f o l d   a s s e m b l y   12  by  means   of   a  s c r e w   and  c l a m p  
a s s e m b l y   86  t h e r e b y   m a i n t a i n i n g   t h e   o r i f i c e   p l a t e   i n  
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i t s   t h e r m a l l y -   e x p a n d e d   l e n g t h .   The  o r i f i c e   p l a t e  

20  i s   t h e n   a l l o w e d   to   c o o l   to   a m b i e n t   t e m p e r a t u r e  

w h i l e   b e i n g   m a i n t a i n e d   in   i t s   e x p a n d e d   l e n g t h   s o  

t h a t   upon   c o o l i n g   and  t h u s   t h e r m a l   c o n t r a c t i o n  
5  t h e r e o f ,   t e n s i o n   i s   a p p l i e d   b e t w e e n   t he   o p p o s i n g  

e n d s   68,  74  of   t h e   o r i f i c e   p l a t e   20  i s   m a i n t a i n e d  

u n d e r   a  d e s i r a b l e   t e n s i o n   so  as  to  a i d   in  i t s  

p l a n a r   m o u n t i n g   to   m a n i f o l d   a s s e m b l y   1 2 .  

S u b s e q u e n t l y ,   t h e   p a i r   of   c l a m p   m e m b e r s   40  a s  
10  d e s c r i b e d   p r e v i o u s l y   a r e   t h e n   p o s i t i o n e d   so  as  t o  

c o m p l e t e   t h e   m o u n t i n g   o f   o r i f i c e   p l a t e   20  o n t o  

m a n i f o l d   a s s e m b l y   1 2 .  

An  a l t e r n a t i v e   e m b o d i m e n t   of  the   c l a m p i n g  

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

15  p r e s e n t   i n v e n t i o n   i s   d e p i c t e d   in   FIGURES  5,  6  and  7 

of  t h e   d r a w i n g s .   W i t h   p a r t i c u l a r   r e f e r e n c e   t o  

FIGURE  5,  o r i f i c e   p l a t e   20  i s   shown  m o u n t e d   to   t h e  

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

in  w h i c h   one  end  of   o r i f i c e   p l a t e   20  i s   p r o v i d e d  
20  w i t h   an  a p e r t u r e   w h i c h   r e g i s t e r s   w i t h   a  f i x e d -  

p o s i t i o n   peg  f o r m e d   on  m a n i f o l d   a s s e m b l y   1 2 .  

E n l a r g e d   o p e n i n g   76  in   t h e   o t h e r   end  of  t h e   o r i f i c e  

p l a t e   20  a c c e p t s   a  s e c o n d   f i x e d   p o s i t i o n   peg  7 8 .  

Once  o r i f i c e   p l a t e   20  i s   p o s i t i o n e d   r e l a t i v e   to  t h e  

25  f l u i d   s u p p l y   c h a m b e r   14,  one  end  of  t he   o r i f i c e  

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

way  of  s u i t a b l e   s e c u r i n g   means   s u c h   as  s c r e w   a n d  

c l a m p   a s s e m b l y   80.  m  A f t e r   t h e   o r i f i c e   p l a t e   has   b e e n  

t h e r m a l l y   e x p a n d e d   or   t e n s i o n e d   as  d e s c r i b e d  

30  h e r e i n ,   t h e   o t h e r   end   o f   t h e   p l a t e   may  be  r i g i d l y  

f i x e d   in   p o s i t i o n   r e l a t i v e   to   m a n i f o l d   a s s e m b l y   12 

t h e r e b y   m a i n t a i n i n g   i t   i n   i t s   e x t e n d e d   a n d  

t e n s i o n e d   f o r m .  
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S u b s e q u e n t l y ,   t he   p a i r   of  c l a m p   m e m b e r s   4 0  

as  p r e v i o u s l y   d e s c r i b e d   a r e   p o s i t i o n e d   so  as  t o  

c o m p l e t e   t h e   m o u n t i n g   of  t h e   o r i f - i c e   p l a t e   20  o n t o  

m a n i f o l d   a s s e m b l y   12.  As  i n d i c a t e d -   a b o v e ,   i t   i s  

>  d e s i r a b l e   t h a t   t h e   c l a m p   member s   be  p o s i t i o n e d   s u c h  

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

( shown   as  46  and  47  on  FIGURE  2)  of  t he   c l a m p i n g  

m e m b e r s   w i l l   i m p a c t   on  t h e   p l a n a r   s u r f a c e   of  t h e  

o r i f i c e   p l a t e   in  p r e c i s e l y   t h e   same  p o s i t i o n   a n d  

10  w i t h   t h e   same  o r i e n t a t i o n   d u r i n g   e a c h   s u c c e s s i v e  

i n s t a l l a t i o n   of  t h e   o r i f i c e   p l a t e .   I t   has   b e e n  

f o u n d   t h a t   s u c h   p r e c i s e   p o s i t i o n i n g   may  be  e n s u r e d  

by  p r o v i d i n g   one  or  more  h i n g e   means   o p e r a t i v e l y  

c o n n e c t i n g   c l a m p   m e m b e r s   40  to  t he   l o w e r   p o r t i o n   o f  

!5  m a n i f o l d   a s s e m b l y   1 2 .  

As  FIGURE  5  i n d i c a t e s ,   one  or  more  h i n g e  

e l e m e n t s   90  and  91  a r e   r i g i d l y   s e c u r e d   to  c l a m p  

m e m b e r s   40  and  to   l o w e r   m a n i f o l d   member  12b  by  w a y  

of  t h r e a d e d   s e c u r i n g   m e a n s   ( shown   by  way  of  e x a m p l e  

20  as  95,  96,  97  and  98  in   FIGURE  7 ) .   The  h i n g e d   c l a m p  

m e m b e r s   40  may  t h u s   be  swung  i n t o   p o s i t i o n   a n d  

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

t he   p l a n a r   s u r f a c e   of  t h e   o r i f i c e   p l a t e   in  t h e  

same  m a n n e r   and  in   t h e   same  l o c a t i o n   by  m a k i n g  

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

t h e   b e a r i n g   s u r f a c e   of  f l a n g e   58  on  the   one  hand   a n d  

t he   m a n i f o l d   a s s e m b l y   12  and  p l a n a r   s u r f a c e   47  o f  

c l a m p   arm  44  t h r o u g h   o r i f i c e   p l a t e   20  on  t he   o t h e r  

hand   ( s e e   FIGURE  2 ) .   A  p l u r a l i t y   of  h i n g e   e l e m e n t s  

30  may  be  i n d e p e n d e n t l y   s p a c e d   a l o n g   c l a m p   m e m b e r s   4 0  

to  f u r t h e r   e n s u r e   t h a t   an  a d v a n t a g e o u s   f o r c e  

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

and  o r i f i c e   p l a t e   20.  A f t e r   h i n g e d   c l a m p s   40  a r e   i n  

p o s i t i o n ,   b o l t s   52  may  be  t i g h t e n e d .   A g a i n ,   t h e  
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l i n e a r   c o n t a c t   a r e a s   e s t a b l i s n e a   oy  t n e   p i a n a i  

b e a r i n g   s u r f a c e   47  of  c l a m p   arm  46  and  b e a r i n g  

s u r f a c e   60  w i l l   u n i f o r m l y   d i s t r i b u t e   t h e   f o r c e s  

a p p l i e d   a g a i n s t   t h e   o r i f i c e   p l a t e   so  as  t o  

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

The  d e t a i l s   of  t h e   h i n g e   means   shown  i n  

FIGURE  5  a r e   d e p i c t e d   in  FIGURES  6  and  7  of  t h e  

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

93a  and  9 3 b ,   r e s p e c t i v e l y ,   w h i c h   a r e   f i x e d l y   s e c u r e d  

0  to  c l a m p   m e m b e r s   40  and  l o w e r   m o u n t i n g   a s s e m b l y   1 2 b  

by  way  of   f a s t e n i n g   s c r e w s   95,  96,  97  and  98.   E a c h  

m o u n t i n g   p l a t e   i s   a t t a c h e d   to  h i n g e   p i n   99  f o r  

r o t a t i o n   a b o u t   i t s   l o n g i t u d i n a l   a x i s .   FIGURE  6  s h o w s  

h i n g e   m e a n s   90  f i x e d l y   s e c u r e d   to   c l a m p i n g   member   4 0  

5  and  l o w e r   m a n i f o l d   member  1 2 b .  

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

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

d u r i n g   t h e   m o u n t i n g   o p e r a t i o n   i s   d e p i c t e d   in   F IGURES 

8,  9,  10  and   11  of  t h e   d r a w i n g s .   FIGURE  8  g e n e r a l l y  

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

a c c o r d a n c e   w i t h   t he   i n v e n t i o n   d i s p o s e d   on  t h e  

'  s u b s t a n t i a l l y   p l a n a r   o r i f i c e   m o u n t i n g   s u r f a c e   a t  

one  end  o f   o r i f i c e   p l a t e   20.  An  e x e m p l a r y  

t e n s i o n i n g   a p p a r a t u s   i s   shown  g e n e r a l l y   a t   100  a n d  

25  c o m p r i s e s   t h r e e   b a s i c   c o m p o n e n t s   —  a  f i x e d   m e m b e r  

r i g i d l y   s e c u r e d   to  one  end  of  t he   o r i f i c e   p l a t e  

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

c o n n e c t e d   to   t h e   f i x e d   member   and  c o u p l e d   to  one  e n d  

of  t h e   o r i f i c e   p l a t e ;   means   f o r   s e c u r i n g   one  end  o f  

30  t h e   o r i f i c e   p l a t e   to  t h e   o r i f i c e   p l a t e   m o u n t i n g  

s u r f a c e ;   and   means   f o r   a d j u s t i n g   t h e   m o v a b l e   m e m b e r  

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

o r i f i c e   p l a t e   and  t h e r e b y   t e n s i o n   t h e   o r i f i c e   p l a t e  

p r i o r   to   i t s   b e i n g   c l a m p e d   i n t o   p o s i t i o n .  
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As  FIGURE  9  i l l u s t r a t e s ,   t h e   f i x e d   m e m b e r  

c o n s i s t s   of  a  t o p   m o u n t i n g   p l a t e   103  w h i c h   i s  

r i g i d l y   s e c u r e d   to   a  f i r s t   p a i r   of   L-  s h a p e d   l o w e r  

s i d e   m e m b e r s   107  and  108.  P l a t e   103  and  s i d e  

5  m e m b e r s   107  and  108  a r e   r i g i d l y   f i x e d   to   l o w e r  

m a n i f o l d   member   12b  by  way  of  m a c h i n e   b o l t s   104  a n d  

a r e   d i s p o s e d   a t   one  end  of  o r i f i c e   p l a t e   20  w i t h  

s i d e   m e m b e r s   107  and  108  b e i n g   l a t e r a l l y   s p a c e d   o n  

o p p o s i t e   s i d e s   of  t h e   o r i f i c e   p l a t e .   Top  p l a t e   103  

10  i s   a l s o   f i x e d l y   s e c u r e d   to  s i d e   m e m b e r s   107  and  1 0 8  

by  m o u n t i n g   b o l t s   1 0 2 .  

The  m o v e a b l e   member  in  t e n s i o n i n g  

a p p a r a t u s   100  c o n s i s t s   of  s i d e   m e m b e r s   109  and  1 1 0 ,  

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

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

of  l o w e r   m a n i f o l d   member   12b.  S i d e   m e m b e r s   109  a n d  

110  a r e   f i x e d l y   s e c u r e d   to  a  c e n t r a l   member   111  b y  

m o u n t i n g   b o l t s   112a  and  112b  to  t h e r e b y   form  a  

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

20  one  end  of   o r i f i c e   p l a t e   20.  C e n t r a l   member   111  i s  

p o s i t i o n e d   d i r e c t l y   on  t op   of  o r i f i c e   p l a t e   20  a n d  

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

e x e m p l i f i e d   by  p o s t   member  or  d o w e l   p i n   112.   T h e  

c o u p l i n g   of  t h e   m o v e a b l e   member  to   t h e   o r i f i c e   p l a t e  

25  i s   a c c o m p l i s h e d   by  i n s e r t i n g   d o w e l   p i n   112  i n  

o r i f i c e   p l a t e   2 0 .  

The  b o t t o m   s u r f a c e   of  c e n t r a l   member  1 1 1  

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

s p a c e   b e l o w   c e n t r a l   member  111  s u f f i c i e n t   to  i n s e r t  

30  one  end  of   o r i f i c e   p l a t e   20.  At  i t s   o t h e r   e n d ,  

c e n t r a l   member   111  i s   o p e r a t i v e l y   c o n n e c t e d   to   a  

s p r i n g   115  w h i c h   in   t u r n   c o n n e c t s   by  way  of   c a b l e  

means   116  to   t e n s i o n   a c t u a t o r   m e a n s   117.   A c t u a t o r  

means   117  c o n s i s t s   p r i m a r i l y   of  a  c r o s s - a x i s   g e a r  
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—  •*  ^-^j  v.ji^  t u L a L j u j i d i   m o v e m e n t   o t  
h o r i z o n t a l   t e n s i o n i n g   knob  118  i s   t r a n s m i t t e d   to  a  
i n t a t a b l e   v e r t i c a l   s h a f t   119  w h i c h   i s   d i s p o s e d  
s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  t e n s i o n i n g   knob  1 1 8 .  
V e r t i c a l   s h a f t   119  i s   r o t a b l y   m o u n t e d   in  b o r e   120  o f  
top   p l a t e   103  in   a  c l o s e   f i t t i n g   m a n n e r   b u t   i s  
f r e e l y   r o t a t a b l e   in  e i t h e r   d i r e c t i o n .   The  t o p  
p o r t i o n   of  r o t a t a b l e   s h a f t   119  c o n t a i n s   a  worm 
g e a r   w h i c h   o p e r a t i v e l y   e n g a g e s   a  l i k e   g e a r   a t   o n e  

0  end  of  t e n s i o n i n g   knob  118.  The  b o t t o m   f r e e   end  o f  
v e r t i c a l   s h a f t   member   119  i s   a t t a c h e d   to  c a b l e   m e a n s  
3  16  w h i c h   in  t u r n   c o n n e c t s   to  one  end  of   s p r i n g  
1 1 5 .  

In  o r d e r   to  mount   an  o r i f i c e   p l a t e   u n d e r  
S  t e n s i o n   u s i n g   t h e   t e n s i o n i n g   a p p a r a t u s   in  a c c o r d a n c e  

w i t h   t h e   p r e s e n t   i n v e n t i o n ,   one  end  of  o r i f i c e   p l a t e  
20  i s   r i g i d l y   f i x e d   to  t he   o r i f i c e   p l a t e   m o u n t i n g  
s u r f a c e   by  any  s u i t a b l e   s e c u r i n g   d e v i c e   s u c h   as  t h e  
s c r e w   and  c l a m p   a s s e m b l y   shown  a t   80  on  FIGURE  5 .  

0  An  a p e r t u r e   in  t h e   f r e e   end  of  o r i f i c e   p l a t e   20  i s  
a l i g n e d   w i t h   o p e n i n g   121  in  c e n t r a l   member   111.  T h e  
o r i f i c e   p l a t e   i s   t h e n   c o u p l e d   to  t h e   m o v e a b l e   m e m b e r  
by  i n s e r t i n g   dowe l   p i n   112  t h r o u g h   o p e n i n g   1 2 1 .  

T e n s i o n i n g   a p p a r a t u s   100  may  b e  
>  p e r m a n e n t l y   a t t a c h e d   to  t he   o r i f i c e   p l a t e   m o u n t i n g  

a s s e m b l y   o r ,   a l t e r n a t i v e l y ,   r e m o v e d   f o r   e a c h   o r i f i c e  
p l a t e   c h a n g e ,   d e p e n d i n g   on  t he   a m o u n t   of  r o o m  
a v a i l a b l e   f o r   t h e   f l u i d   j e t   m o u n t i n g   a s s e m b l y .  
P r e f e r a b l y ,   t he   a p p a r a t u s   i s   m o u n t e d   and  s e c u r e d   o n  

)  a  p e r m a n e n t   b a s i s   by  m o u n t i n g   b o l t s   104  as  shown  i n  
g r e a t e r   d e t a i l   in   FIGURE  32.  In  e i t h e r   c a s e ,   o n e  
end  of  o r i f i c e   p l a t e   20  may  be  c o u p l e d   to  c e n t r a l  
member   111  w i t h o u t   r e m o v i n g   a p p a r a t u s   100  b e c a u s e   o f  
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t ne   c l e a r a n c e   B e t w e e n   t h e   c e n t r a l   member  and  t h e  

m o u n t i n g   a s s e m b l y   as  shown  a t   122  on  FIGURE  1 1 .  

Once  b o t h   e n d s   of  o r i f i c e   p l a t e   20  h a v e  
b e e n   s e c u r e d   in   p o s i t i o n ,   t h e   t e n s i o n i n g   i s  

5  a c c o m p l i s h e d   by  r o t a t i n g   h o r i z o n t a l   t e n s i o n i n g   k n o b  
118  w h i c h   e n g a g e s   t he   worm  g e a r   on  v e r t i c a l   r o t a t i n g  
s h a f t   member   119  w h i c h   in  t u r n   c a u s e s   c a b l e   m e a n s  
116  to  wrap   a r o u n d   t h e   f r e e   e n d .   123  of  s h a f t   1 1 9 .  
The  r o t a t i o n   of  f r e e   end   123  c a u s e s   s p r i n g   115  to  b e  

10  e x t e n d e d ,   t h e r e b y   c a u s i n g   t r a n s l a t e   ona l   m o v e m e n t  
and  a  r e s u l t a n t   t e n s i o n i n g   of  o r i f i c e   p l a t e   20.  T h e  
a m o u n t   of  t e n s i o n i n g   may  be  v i s u a l l y   p e r c e i v e d   b y  
n o t i n g   t h e   d i s p l a c e m e n t   of   i n d i c a t o r   l i n e   126  w h i c h  
i s   e t c h e d   o n t o   t h e   e x t e r i o r   v i s i b l e   s u r f a c e   o f  

15  o r i f i c e   p l a t e   20  r e l a t i v e   to   s c a l e   127  w h i c h   i s  
e t c h e d   o n t o   t h e   v i s i b l e   s u r f a c e   of  m a n i f o l d  

a s s e m b l y   12.  P r e f e r a b l y ,   s c a l e   127  i s   s u b d i v i d e d  
i n t o   a  p l u r a l i t y   of  l i n e s   h a v i n g   1 / 3 2 - i n c h   c e n t e r s .  
A f t e r   t h e   t e n s i o n i n g   i s   c o m p l e t e d ,   c l amp   m e m b e r s   4 0  

20  may  be  swung  i n t o   p o s i t i o n   and  s e c u r e d   to  t h e  
o r i f i c e   p l a t e   m o u n t i n g   a s s e m b l y   as  d e s c r i b e d   a b o v e .  

FIGURE  10  i s   a  s e c t i o n   v i e w   t a k e n   a l o n g  
l i n e s   1 0 - 1 0   of  FIGURE  9  and  shows   t he   m o v a b l e   m e m b e r  
and  t e n s i o n i n g   means   in   a c c o r d a n c e   w i t h   t h e  

25  i n v e n t i o n   as  w e l l   as  t h e   c o n n e c t i o n   b e t w e e n   t h e  

t e n s i o n i n g   means   and  o r i f i c e   p l a t e   20.  As  FIGURE 
10  i l l u s t r a t e s ,   t h e   m o v a b l e   member   c o n s i s t s   of  s i d e  

p o r t i o n s   109  and  110  w h i c h   a r e   f i x e d l y   s e c u r e d   t o  
c e n t r a l   member   111  by  way  of   h o r i z o n t a l l y   d i s p o s e d  

30  a n c h o r i n g   b o l t s   112a  and  1 1 2 b .   The  c o m b i n e d  

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

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

a s s e m b l y   12b.   O r i f i c e   p l a t e   20  i s   c o u p l e d   to  t h e  
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niuvduxe  iiieraxjer  Dy  i n s e r t i n g   dowe l   p i n   112  t h r o u g h  
the   o p e n i n g   121  in   c e n t r a l   member   1 1 1 .  

FIGURE  10  a l s o   shows  means   f o r   a p p l y i n g   a  
p r e s s u r e   f o r c e   on  t h e   t o p   s u r f a c e   of  c e n t r a l   m e m b e r  

r>  111  by  way  o f   a  s e t   s c r e w   137  d i s p o s e d   in   o p e n i n g  
138  of   f i x e d   member   103.   I m m e d i a t e l y   p r i o r   to   t h e  
t e n s i o n i n g   s t e p ,   t h e   s e t   s c r e w   is   a d j u s t e d   to  m a k e  
c o n t a c t   w i t h   t h e   t o p   s u r f a c e   of  c e n t r a l   member   1 1 1 .  
Se t   s c r e w   137  t h e r e b y   p r e v e n t s   t he   c e n t r a l   m e m b e r  

10  111  f rom  b o w i n g   u p w a r d l y   as  a  r e s u l t   of  t h e   f o r c e  
a p p l i e d   in   a  l a t e r a l   d i r e c t i o n   d u r i n g   t e n s i o n i n g .  
C e n t r a l   member   111  i s   c o u p l e d   to  s p r i n g   115  a t   o n e  
end  t h e r e o f   by  i n s e r t i o n   in  e l l i p t i c a l   o p e n i n g   1 4 0  
in  c e n t r a l   member   111.   The  o t h e r   end  of  s p r i n g   1 1 5  

5  is  a t t a c h e d   to   c a b l e   means   w h i c h   in  t u r n   o p e r a t i v e l y  
c o n n e c t s   to   t h e   f r e e   end  of  r o t a t a b l e   v e r t i c a l  
s h a f t   119  in   a c t u a t o r   1 1 7 .  

FIGURE  11  i s   a  s e c t i o n   v iew  t a k e n   a l o n g  
l i n e   1 1 - 1 1   of   FIGURE  9.  M a c h i n e   m o u n t i n g   b o l t s   1 0 4  

'«  a re   d i s p o s e d   in   b o r e   o p e n i n g s   105  and  106  and  e x t e n d  
t h r o u g h   o p e n i n g s   in   L-  s h a p e d   s i d e   members   107  a n d  
108  and  m o v a b l e   s i d e   m e m b e r s   109  and  110  f o r  
t h r e a d e d   e n g a g e m e n t   in   l o w e r   m a n i f o l d   a s s e m b l y   1 2 b .  
O p e n i n g s   105  and  106  a r e   e n l a r g e d   in  t he   a x i a l  

5  d i r e c t i o n   to  a l l o w   m o v a b l e   m e m b e r s   109  and  110  t o  
move  in   a  l a t e r a l   d i r e c t i o n   d u r i n g   the   t e n s i o n i n g  
o p e r a t i o n .   The  r e a r   e l e v a t i o n   v iew  d e p i c t e d   i n  
FIGURE  12  of  t h e   d r a w i n g s   shows   c a b l e   means   1 1 6  
a t t a c h e d   to   t h e   f r e e   end  of  r o t a t a b l e   v e r t i c a l  

0  s h a f t   119.   In  t h i s   p a r t i c u l a r   e m b o d i m e n t ,   t o p  
m o u n t i n g   p l a t e   103  i s   r e c e s s e d   as  shown  to  p r o v i d e  
c l e a r a n c e   f o r   h o r i z o n t a l   t e n s i o n i n g   knob  1 1 8 .  

An  a l t e r n a t i v e   e m b o d i m e n t   of  t h e  
t e n s i o n i n g   a p p a r a t u s   in  a c c o r d a n c e   w i t h   t h e  
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p r e s e n t   i n v e n t i o n   i s   d e p i c t e d   in  FIGURES  13  and  1 4  

of  t h e   d r a w i n g s .   In  t h i s   s e c o n d   e m b o d i m e n t ,   t h e  

f i x e d   member   c o n s i s t s   of   m o u n t i n g   p l a t e   201  w h i c h   i s  

r i g i d l y   s e c u r e d   in   p o s i t i o n   r e l a t i v e   to   t h e   o r i f i c e  
5  p l a t e   m o u n t i n g   s u r f a c e   by  way  of  m o u n t i n g   b o l t s   2 0 2  

and  203,   r e s p e c t i v e l y .   The  m o u n t i n g   b o l t s   p a s s  
t h r o u g h   b o r e   o p e n i n g s   in   m o v a b l e   p l a t e   205  and  i n t o  
l o w e r   m o u n t i n g   a s s e m b l y   12b  to  f i x e d l y   s e c u r e   t o p  

m o u n t i n g   p l a t e   201 .   M o v a b l e   p l a t e   205  s l i d a b l y  
10  c o o p e r a t e s   w i t h   t h e   o r i f i c e   p l a t e   m o u n t i n g   s u r f a c e  

to  p r o v i d e   r e c i p r o c a l   t r a n s l a t i o n a l   m o v e m e n t   o f  
o r i f i c e   p l a t e   20  d u r i n g   t e n s i o n i n g .   The  c e n t r a l  

p o r t i o n   o f   m o v a b l e   member   205  i s   d i s p o s e d   on  t o p   o f  

o r i f i c e   p l a t e   20  and  c o n t a i n s   e y e l e t   c o u p l i n g  
15  means   207  a t   one  end  t h e r e o f .   T h u s ,   one  end  o f  

m o v a b l e   member   205  o p e r a t i v e l y   c o n n e c t s   to   s p r i n g  
208  w h i c h   in   t u r n   c o n n e c t s   by  way  of  c a b l e   means   2 0 9  
to  t e n s i o n   a c t u a t o r   212  a t   i t s   f r e e   end  213 .   A g a i n ,  
t h e   a c t u a t o r   c o n s i s t s   o f   a  c r o s s - a x i s   g e a r  

20  a s s e m b l y   w h e r e b y   t h e   r o t a t i o n a l   m o v e m e n t   o f  

h o r i z o n t a l   t e n s i o n i n g   k n o b   215  i s   t r a n s m i t t e d   to   a  

r o t a t a b l y - m o u n t e d   v e r t i c a l   s h a f t   member  o r i e n t e d  
at   90°  t h e r e o f .  

In  o r d e r   to   m o u n t   o r i f i c e   p l a t e   20  u n d e r  
25  t e n s i o n   u s i n g   t h e   a p p a r a t u s   d e p i c t e d   in   FIGURES  13 

and  14,  one   end  of   t h e   o r i f i c e   p l a t e   i s   r i g i d l y  
s e c u r e d   to   t h e   o r i f i c e   p l a t e   m o u n t i n g   s u r f a c e   b y  
u s i n g   a  s c r e w   and  c l a m p   a s s e m b l y   s u c h   as  t h a t   s h o w n  

by  i t e m   80  in   FIGURE  1.  The  o t h e r   end  of   t h e   p l a t e  
30  i s   p o s i t i o n e d   in   a l i g n m e n t   w i t h   o p e n i n g   220  i n  

m o v a b l e   member   205 .   Dowel   p i n   226  i s   t h e n   i n s e r t e d  
in  o p e n i n g   220  to   o p e r a t i v e l y   c o n n e c t   o r i f i c e   p l a t e  
20  to  m o v a b l e   member   205  and  s e t   s c r e w   227  i s  

a d j u s t e d   to   make  c o n t a c t   w i t h   t h e   t op   s u r f a c e   of   t h e  
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m o v e a b l e   member .   A f t e r   b o t h   e n d s   of   t h e   o r i f i c e  

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

t e n s i o n i n g   i s   a c c o m p l i s h e d   as  d e s c r i b e d   a b o v e .  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   h a s   b e e n  

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

be  t h e   m o s t   p r e f e r r e d   e m b o d i m e n t s   t h e r e o f ,   t h o s e   i n  

t h i s   a r t   may  a p p r e c i a t e   t h a t   many  m o d i f i c a t i o n s   may  
be  made  t h e r e o f ,   w h i c h   m o d i f i c a t i o n s   s h a l l   b e  

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

10  so  as  to   e n c o m p a s s   a l l   e q u i v a l e n t   m e t h o d s ,  

a s s e m b l i e s   a n d / o r   s t r u c t u r e s .  
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1.  A  m e t h o d   to   moun t   an  o r i f i c e   p l a t e   o f  
t h e   t y p e   u s e d   in   a  f l u i d   j e t   p r i n t i n g   a p p a r a t u s ,  
s a i d   m e t h o d   c o m p r i s i n g   t h e   s t e p s   o f :  

(a)   r i g i d l y   f i x i n g   t h e   p o s i t i o n   of   o n e  
>  end  of  s a i d   o r i f i c e   p l a t e   r e l a t i v e   to   an  o u t l e t   of   a  

means   d e f i n i n g   a  f l u i d   s u p p l y   c h a m b e r ;  
(b)  t h e r m a l l y   e x p a n d i n g   t h e   o r i f i c e   p l a t e  

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

L0  (c)   t h e n   r i g i d l y   f i x i n g   t h e   p o s i t i o n   o f  
t h e   o t h e r   end  of  s a i d   o r i f i c e   p l a t e   when  s a i d  
o r i f i c e   p l a t e   l e n g t h w i s e   d i m e n s i o n   a c h i e v e s   s a i d  
p r e d e t e r m i n e d   a m o u n t .  

2.  A  m e t h o d   as  in   c l a i m   1  w h e r e i n  
s u b s e q u e n t   to   s t e p   (c)   t h e r e   i s   p r a c t i c e d   t h e   s t e p  
o f :  

(d)  a l l o w i n g   s a i d   t h e r m a l l y   e x p a n d e d  
o r i f i c e   p l a t e   to   c o o l   so  as  to   be  t e n s i o n e d  
b e t w e e n   s a i d   one  and  o t h e r   e n d s .  

3.  A  m e t h o d   as  in   c l a i m   1  w h e r e i n   p r i o r  
to   s t e p   (a)   t h e r e   i s   p r a c t i c e d   t h e   s t e p   o f :  

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

4.  A  m e t h o d   as  in   c l a i m   3  w h e r e i n   s t e p  
( a l )   i s   p r a c t i c e d   by  r e g i s t e r i n g   an  a p e r t u r e   f o r m e d  
in  s a i d   o r i f i c e   p l a t e   w i t h   a  p o s t   member  a s s o c i a t e d  
w i t h   s a i d   f l u i d   s u p p l y   c h a m b e r   d e f i n i n g   m e a n s .  
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5.  A  m e t h o d   as  in   c l a i m   l  w h e r e i n   s t e p  

(b)  i s   p r a c t i c e d   by  a p p l y i n g   h e a t   to  s a i d   o r i f i c e  

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

e x p a n s i o n   t h e r e o f .  

6.  A  m e t h o d   as  in   c l a i m   5  w h e r e i n   s t e p  

(b)  i s   f u r t h e r   p r a c t i c e d   by  v i s u a l l y   m o n i t o r i n g   t h e  

t h e r m a l   e x p a n s i o n   of  s a i d   o r i f i c e   p l a t e   by  o b s e r v i n g  

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

>  on  s a i d   f l u i d   s u p p l y   c h a m b e r   d e f i n i n g   means   and  a n  

i n d i c a t o r   f o r m e d   on  s a i d   o r i f i c e   p l a t e .  

7.  A  m e t h o d   as  in   c l a i m   6  w h e r e i n   s t e p  

(c)   i s   p r a c t i c e d   when  s a i d   i n d i c a t o r   moves   r e l a t i v e  

to  s a i d   s c a l e   a  m a g n i t u d e   i n d i c a t i v e   of   s a i d  

p r e d e t e r m i n e d   a m o u n t .  

8.  A  m e t h o d   as  in   c l a i m   5  w h e r e i n   s t e p  

(b)  i s   p r a c t i c e d   u t i l i z i n g   h e a t e d   a i r .  

9.  A  m e t h o d   as  in   c l a i m   7  w h e r e i n   s a i d  

p r e d e t e r m i n e d   a m o u n t   i s   a b o u t   1 / 1 6   i n c h .  

10.  A  m e t h o d   of  m o u n t i n g   an  o r i f i c e   p l a t e  

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

of  a  f l u i d -   j e t   p r i n t i n g   a p p a r a t u s ,   s a i d   m e t h o d  

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

5  m o u n t i n g   s u r f a c e ;  

(b)  t h e r m a l l y   e x p a n d i n g   s a i d   o r i f i c e  

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

a c h i e v e s   a  l e n g t h   1 ^ ;  

(c)   c l a m p i n g   and  t h u s   r i g i d l y   f i x i n g   t h e  

10  o t h e r   end  of  s a i d   t h e r m a l l y   e x p a n d e d   o r i f i c e   p l a t e  

to  m a i n t a i n   s a i d   l e n g t h   L , ;   a n d  
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(d)  a l l o w i n g   s a i d   o r i f i c e   to   t h e r m a l l y  
c o n t r a c t   to   c a u s e   s a i d   o r i f i c e   p l a t e   to   b e  
t e n s i o n e d   b e t w e e n   s a i d   one  and  o t h e r   e n d s   b y  

15  v i r t u e   o f   s a i d   m a i n t a i n e d   l e n g t h   L ^ .  

11.  A  m e t h o d   as  in   c l a i m   10  f u r t h e r  

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

12.  A  m e t h o d   of  m o u n t i n g   a  f l u i d   j e t  
o r i f i c e   p l a t e   c o m p r i s i n g   t h e   s t e p s   o f :  

(a)   t h e r m a l l y   e x p a n d i n g   t h e   o r i f i c e   p l a t e  
to  a c h i e v e   an  e x p a n d e d   l e n g t h ;  

5  (b)  t h e r m a l l y   c o n t r a c t i n g   t h e   o r i f i c e  

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

o p p o s i n g   e n d s .  

13.  An  o r i f i c e   p l a t e   m o u n t i n g   a s s e m b l y  
c o m p r i s i n g :  

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

c a v i t y   h a v i n g   an  e l o n g a t e d   s l o t   i n   f l u i d  
5  c o m m u n i c a t i o n   t h e r e w i t h   and  a  p a i r   of   e x t e r i o r   f i r s t  

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

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

o r i f i c e   p l a t e   b e i n g   p o s i t i o n e d   o n t o   s a i d   p l a n a r  
m o u n t i n g   s u r f a c e   so  t h a t   s a i d   l i n e a r   a r r a y   o f  
o r i f i c e s   i s   in   f l u i d   c o m m u n i c a t i o n   w i t h   s a i d   s l o t ;  

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

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

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

end  a  c l o r . p i n g   arm  e n t e n d i r g   s u b s t a n t i a l l y  

20  h o r i z o n t a l l y   o u t w a r d l y   f rom  s a i d   c l a m p   body   a n d  

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

e a c h   s a i d   c l a m p i n g   member   b e i n g   o p e r a t i v e l y   d i s p o s e d  

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

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

25  r e s p e c t i v e   one  of   s a i d   p a i r   of   f i r s t   v e r t i c a l   g u i d e  

s u r f a c e s   to   h o r i z o n t a l l y   p o s i t i o n   s a i d   p l a n a r  

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

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

p l a n a r   o r i f i c e   p l a t e   l a t e r a l l y   of   s a i d   l i n e a r  

30  a r r a y   of   o r i f i c e s   so  t h a t   f l u i d   i s s u i n g   f rom  s a i d  

l i n e a r   a r r a y   of  o r i f i c e s   p a s s e s   b e t w e e n   t e r m i n a l  

e n d s   of   s a i d   p a i r   of  c l a m p i n g   a r m s ;   a n d  

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

m a n i f o l d   a s s e m b l y   and  e a c h   s a i d   c l a m p   b o d y   f o r  

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

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

p l a t e ,   and ,   i n   t u r n ,   a l s o   e x e r t i n g   a  c l a m p i n g   f o r c e  

b e t w e e n   t h e   p l a n a r   o r i f i c e   p l a t e   and  t h e   p l a n a r  

m o u n t i n g   s u r f a c e   to   t h e r e b y   m i n i m i z e   b o w i n g   of   s a i d  

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

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

in   c l a i m   13  w h e r e i n   s a i d   c o n t a c t   s u r f a c e   i s  

v e r t i c a l l y   s p a c e d   f rom  s a i d   arm  so  t h a t   a  s l i g h t  

c l e a r a n c e   i s   d e f i n e d   t h e r e b e t w e e n .  

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

in   c l a i m   14  w h e r e i n   e a c h   s a i d   c l a m p   body   f u r t h e r  

i n c l u d e s   an  u p w a r d l y   e x t e n d i n g   f l a n g e   means   d e f i n i n g  

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

s p a c e   b e t w e e n   s a i d   c l a m p   b o d y   and  s a i d   m a n i f o l d  
a s s e m b l y   w h e r e b y   s a i d   s e c u r i n g   means   b r i d g e s   s a i d  
d e f i n e d   s p a c e .  

16.  An  o r i f i c e   p l a t e   as  in   c l a i m   13 
w h e r e i n   e a c h   s a i d   c l a m p   b o d y   f u r t h e r   i n c l u d e s   a n  
u p w a r d l y   e x t e n d i n g   f l a n g e   means   d e f i n i n g   a  b e a r i n g  
s u r f a c e   w h i c h   b e a r s   a g a i n s t   s a i d   m a n i f o l d   a s s e m b l y ,  

5  s a i d   f l a n g e   means   t h e r e b y   d e f i n i n g   a  s p a c e   b e t w e e n  
s a i d   c l a m p   body   and  s a i d   m a n i f o l d   a s s e m b l y   w h e r e b y  
s a i d   s e c u r i n g   m e a n s   b r i d g e s   s a i d   d e f i n e d   s p a c e .  

17.  A  m e t h o d   f o r   m o u n t i n g   an  o r i f i c e  
p l a t e   u n d e r   t e n s i o n   on  a  f l u i d   j e t   p r i n t i n g  
a p p a r a t u s   of   t h e   t y p e   h a v i n g   means   d e f i n i n g   a  f l u i d  
s u p p l y   c h a m b e r ,   s a i d   m e t h o d   c o m p r i s i n g   t h e   s t e p s   o f :  

»  (a)   r i g i d l y   f i x i n g   t h e   p o s i t i o n   of  one  e n d  
of  s a i d   o r i f i c e   p l a t e   r e l a t i v e   to   t h e   o u t l e t   of   s a i d  
f l u i d   s u p p l y   c h a m b e r ;  

(b)  c o u p l i n g   t h e   o t h e r   end  of  s a i d   o r i f i c e  
p l a t e   to   t e n s i o n i n g   m e a n s ,   s a i d   t e n s i o n i n g   m e a n s  

0  b e i n g   r i g i d l y   m o u n t e d   on  s a i d   f l u i d   s u p p l y   c h a m b e r ;  
(c)   a d j u s t i n g   s a i d   t e n s i o n i n g   means   f o r  

a p p l y i n g   a  t e n s i o n   f o r c e   to  s a i d   o r i f i c e   p l a t e ;   a n d  
(d)  r i g i d l y   f i x i n g   t h e   p o s i t i o n   of  s a i d  

o t h e r   end  of   s a i d   o r i f i c e   p l a t e .  

—   ao  ah  v i a i r a   xi  w n e r e i n   p r i o r  
>  s t e p   (a )   t h e r e   i s   p r a c t i c e d   t h e   s t e p   o f  

( a 1 )   p o s i t i o n i n g   t h e   o r i f i c e   p l a t e  
i l a t i v e   to   s a i d   o u t l e t   of   s a i d   f l u i d   s u p p l y   c h a m b e r .  
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19.  A  m e t h o d   as  in  c l a i m   lb  w n e r e i n   s t e p  

( a1 )   i s   p r a c t i c e d   by  r e g i s t e r i n g   an  a p e r t u r e  

f o r m e d   in   s a i d   o r i f i c e   p l a t e   w i t h   a  p o s t   m e m b e r  

a s s o c i a t e d   w i t h   s a i d   t e n s i o n i n g   m e a n s .  

20.  A  m e t h o d   as  in  c l a i m   17  w h e r e i n   s t e p  

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

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

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

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

s a i d   o r i f i c e   p l a t e .  

21.  A  m e t h o d   of   m o u n t i n g   an  p r i f i c e   p l a t e  

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

in  a  f l u i d -   j e t   p r i n t i n g   a p p a r a t u s ,   s a i d   m e t h o d  

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

>  end  of  s a i d   o r i f i c e   p l a t e   r e l a t i v e   to   s a i d   m o u n t i n g  

s u r f a c e ;  

(b)  t e n s i o n i n g   and  e x t e n d i n g   s a i d  

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

a c h i e v e s   a  l e n g t h   L^;  a n d  

10  (c)   c l a m p i n g   and  t h u s   r i g i d l y   f i x i n g   t h e  

o t h e r   end  of  s a i d   t e n s i o n e d   and  e x t e n d e d   o r i f i c e  

p l a t e   to  m a i n t a i n   s a i d   l e n g t h   h ^ .  

22.  A  m e t h o d   as  in   c l a i m   21  f u r t h e r  

c o m p r i s i n g   t h e   s t e p   of   c l a m p i n g   l a t e r a l   p o r t i o n s   o f  

s a i d   o r i f i c e   p l a t e .  

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

c o m p r i s i n g :  

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

c a v i t y   h a v i n g   an  e l o n g a t e d   s l o t   in   f l u i d  
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:>  c o m m u n i c a t i o n   t h e r e w i t h   and  a  s u b s t a n t i a l l y   p l a n a r  
m o u n t i n g   s u r f a c e   s u r r o u n d i n g   s a i d   e l o n g a t e d   s l o t ;  

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

i n c l u d i n g   a  l i n e a r   a r r a y   of   o r i f i c e s ,   s a i d   o r i f i c e  

p l a t e   b e i n g   p o s i t i o n e d   on  s a i d   p l a n a r   m o u n t i n g  
10  s u r f a c e   so  t h a t   s a i d   l i n e a r   a r r a y   of   o r i f i c e s   i s   i n  

f l u i d   c o m m u n i c a t i o n   w i t h   s a i d   s l o t ;  

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

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

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

c l a m p   b o d y   and  a  c l a m p i n g   arm  e x t e n d i n g  

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

s u r f a c e ,   e a c h   s a i d   c l a m p i n g   member   b e i n g   o p e r a t i v e l y  
20  d i s p o s e d   on  s a i d   m a n i f o l d   a s s e m b l y   and  h a v i n g   h i n g e  

means   r i g i d l y   s e c u r e d   to   s a i d   c l a m p   body   and  to   s a i d  
m a n i f o l d   a s s e m b l y   f o r   r e m o v a b l y   p o s i t i o n i n g   e a c h  
s a i d   c l a m p i n g   arm  in   p l a n a r   c o n t a c t   w i t h   a  
r e s p e c t i v e   p o r t i o n   of   s a i d   p l a n a r   o r i f i c e   p l a t e  

25  and  l a t e r a l l y   of   s a i d   l i n e a r   a r r a y   of   o r i f i c e s ;   a n d  

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

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

30  p l a t e ,   and ,   in   t u r n ,   e x e r t i n g   a  c l a m p i n g   f o r c e  
b e t w e e n   t h e   p l a n a r   o r i f i c e   p l a t e   and  t he   p l a n a r  
m o u n t i n g   s u r f a c e   to   t h e r e b y   m i n i m i z e   b o w i n g   of  s a i d  
o r i f i c e   p l a t e   a l o n g   i t s   l o n g i t u d i n a l   a x i s .  

24.  An  o r i f i c e   p l a t e   m o u n t i n g   a s s e m b l y   a s  
in   c l a i m   23  w h e r e i n   s a i d   p l a n a r   c o n t a c t   s u r f a c e   o f  
e a c h   c l a m p i n g   arm  i s   p o s i t i o n e d   l a t e r a l l y   of  s a i d  
l i n e a r   a r r a y   of  o r i f i c e s   so  t h a t   f l u i d   i s s u i n g   f r o m  
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s a i d   l i n e a r   a r r a y   of  o r i n c e s   p a s s e s   o e t w e e u  

t e r m i n a l   ends   of  s a i d   p a i r   of  c l a m p i n g   a r m s .  

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

in  c l a i m   23  w h e r e i n   e a c h   s a i d   c l a m p   b o d y   f u r t h e r  

i n c l u d e s   an  u p w a r d l y   e x t e n d i n g   f l a n g e   means   d e f i n i n g  

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

a s s e m b l y ,   s a i d   f l a n g e   means   t h e r e b y   d e f i n i n g   a  s p a c e  

b e t w e e n   s a i d   c l a m p   b o d y   and  s a i d   m a n i f o l d   a s s e m b l y  

w h e r e b y   s a i d   s e c u r i n g   means   b r i d g e s   s a i d   d e f i n e d  

s p a c e   . 

26.  An  a p p a r a t u s   f o r   m o u n t i n g   an  o r i f i c e  

p l a t e   u n d e r   t e n s i o n   in   a  f l u i d   j e t   p r i n t e r   of  t h e  

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

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

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

a  f i r s t   m o u n t i n g   m e a n s   d i s p o s e d   on  s a i d  

m a n i f o l d   a t   one  end  of   s a i d   e l o n g a t e d   s l o t   f o r  

c o u p l i n g   one  end  of   s a i d   o r i f i c e   p l a t e   t h e r e t o ;  

a  s e c o n d   m o u n t i n g   m e a n s   d i s p o s e d   on  s a i d  

10  m a n i f o l d   a t   t h e   o t h e r   end  of  s a i d   e l o n g a t e d   s l o t   f o r  

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

a t   l e a s t   one   of  s a i d   m o u n t i n g   means   b e i n g  

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

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

15  e l o n g a t e d   s l o t   f o r   e x e r t i n g   a  t e n s i o n i n g   f o r c e   o n  

s a i d   o r i f i c e   p l a t e .  

27.  An  a p p a r a t u s   as  i n   c l a i m   26,  w h e r e i n  

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

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

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

a s s e m b l y ,   a  m o v a b l e   member  o p e r a t i v e l y   c o n n e c t e d   t o  
s a i d   f i x e d   member   and  b e i n g   c o u p l e d   to   s a i d   o t h e r  
end  of  s a i d   o r i f i c e   p l a t e ,   and  means   f o r   a d j u s t i n g  
t h e   p o s i t i o n   of   s a i d   m o v a b l e   member   r e l a t i v e   to   s a i d  

10  f i x e d   m e m b e r   to   c a u s e   t r a n s l a t i o n a l   m o v e m e n t   of  s a i d  
o r i f i c e   p l a t e   and  t h e r e b y   t e n s i o n   s a i d   o r i f i c e   p l a t e .  

28 .   An  a p p a r a t u s   as  in   c l a i m   27  w h e r e i n  
s a i d   a d j u s t i n g   means   c o m p r i s e s  

( a )   a c t u a t o r   means  f o r   c a u s i n g   a n  
a d j u s t m e n t   of   s a i d   m o v a b l e   m e m b e r ;  

5  (b)   s p r i n g   means  f o r   c a u s i n g   r e c i p r o c a l  
t r a n s l a t i o n a l   m o v e m e n t   of  s a i d   o r i f i c e   p l a t e ,   s a i d  
s p r i n g   m e a n s   b e i n g   o p e r a t i v e l y   c o n n e c t e d   to   s a i d  
a c t u a t o r   m e a n s   and  b e i n g   c o u p l e d   a t   one  end  to  s a i d  
o r i f i c e   p l a t e ;   a n d  

10  ( c )   c a b l e   means  c o n n e c t i n g   s a i d   s p r i n g  
means   and  s a i d   a c t u a t o r   m e a n s .  

29 .   An  a p p a r a t u s   as  in   c l a i m   28,  w h e r e i n  
s a i d   a c t u a t o r   means   c o n s i s t s   of  f i r s t   and  s e c o n d  
r o t a t a b l e   m e m b e r s   e a c h   h a v i n g   a  s h a f t   p o r t i o n   and  a  
g e a r   p o r t i o n ,   s a i d   r o t a t a b l e   m e m b e r s   b e i n g   d i s p o s e d  

5  s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  one  a n o t h e r   and  b e i n g  
o p e r a t i v e l y   e n g a g e d   at   t h e i r   g e a r   p o r t i o n s   such   t h a t  
t h e   r o t a t i o n   of  s a i d   f i r s t   member  c a u s e s   a  
r o t a t i o n a l   m o v e m e n t   of  s a i d   s e c o n d   member ,   s a i d  
s e c o n d   member   b e i n g   c o n n e c t e d   to   s a i d   c a b l e   m e a n s .  

30.   An  o r i f i c e   p l a t e   m o u n t i n g   a s s e m b l y  
c o m p r i s i n g :  
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a  m a n i f o l d   a s s e m b l y   i n c l u d i n g   an  i n t e r i o r  

c a v i t y   h a v i n g   an  e l o n g a t e d   s l o t   and  a  s u b s t a n t i a l l y  

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

s l o t ;  

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

i n c l u d i n g   a  l i n e a r   a r r a y   of  o r i f i c e s ,   s a i d   o r i f i c e  

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

0  s u r f a c e   so  t h a t   s a i d   l i n e a r   a r r a y   of  o r i f i c e s   i s   i n  

f l u i d   c o m m u n i c a t i o n   w i t h   s a i d   s l o t ;  

c l a m p i n g   means   f o r   r e m o v a b l y   c l a m p i n g   a n d  

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

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

L5  t e n s i o n i n g   means   f o r   e x e r t i n g   a  t e n s i o n  

f o r c e   on  s a i d   o r i f i c e   p l a t e ,   s a i d   t e n s i o n i n g   m e a n s  

c o m p r i s i n g   a  f i x e d   member   r i g i d l y   s e c u r e d   to   one  e n d  

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

member   o p e r a t i v e l y   c o n n e c t e d   to   s a i d   f i x e d   m e m b e r  

20  and  c o u p l e d   to   one  end  of  s a i d   o r i f i c e   p l a t e ,   a n d  

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

s a i d   f i x e d   member  to   c a u s e   r e c i p r o c a l  

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

t h e r e b y   t e n s i o n   s a i d   o r i f i c e   p l a t e ;   a n d  

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

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

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

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

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

30  i t s   l o n g i t u d i n a l   a x i s .  

31.  An  o r i f i c e   p l a t e   m o u n t i n g   a s s e m o i y   a s  

i n   c l a i m   30,  w h e r e i n   s a i d   c l a m p i n g   means   i n c l u d e   a  

p a i r   of  c l a m p i n g   m e m b e r s   e a c h   h a v i n g   a  c l a m p   b o d y  

and  a  c l a m p i n g   arm  e x t e n d i n g   s u b s t a n t i a l l y  

5  h o r i z o n t a l l y   o u t w a r d l y   f rom  s a i d   c l a m p   b o d y   a n d  
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d e f i n i n g   a  s u b s t a n t i a l l y   p l a n a r   c o n t a c t   s u r f a c e ,  

e a c h   s a i d   c l a m p i n g   member  b e i n g   o p e r a t i v e l y   d i s p o s e d  

on  s a i d   m a n i f o l d   a s s e m b l y   and  h a v i n g   h i n g e   means   f o r  

r e m o v a b l y   p o s i t i o n i n g   e a c h   ' s a i d   c l a m p i n g   arm  i n  
10  p l a n a r   c o n t a c t   w i t h   a  r e s p e c t i v e   p o r t i o n   o f   s a i d  

p l a n a r   o r i f i c e   p l a t e   l a t e r a l l y   of   s a i d   l i n e a r  

a r r a y   of   o r i f i c e s .  

32  .  An  a p p a r a t u s   f o r   t e n s i o n i n g   a n  

o r i f i c e   p l a t e   in   a  f l u i d   j e t   p r i n t e r   of  t h e   t y p e  

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

c a v i t y   h a v i n g   an  e l o n g a t e d   s l o t   in   f l u i d  

5  c o m m u n i c a t i o n   t h e r e w i t h   and  a  s u b s t a n t i a l l y   p l a n a r  

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

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

a  f i x e d   member  r i g i d l y   s e c u r e d   to   one  e n d  

of  s a i d   o r i f i c e   p l a t e   m o u n t i n g   s u r f a c e ;  
10  a  m o v a b l e   member  o p e r a t i v e l y   c o n n e c t e d   t o  

s a i d   f i x e d   member   and  c o u p l e d   to   one  end  of   s a i d  

o r i f i c e   p l a t e ;  

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

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

15  s u r f a c e ;   a n d  

m e a n s   f o r   a d j u s t i n g   t h e   p o s i t i o n   of  s a i d  

m o v a b l e   member   r e l a t i v e   to  s a i d   f i x e d   member   t o  

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

20  l o n g i t u d i n a l   s l o t   and  to  t h e r e b y   t e n s i o n   s a i d  

o r i f i c e   p l a t e .  

33.   An  a p p a r a t u s   as  in   c l a i m   30  w h e r e i n  

s a i d   m e a n s   f o r   a d j u s t i n g   s a i d   m o v a b l e   member   f u r t h e r  

c o m p r i s e s  

10 

15 
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(a )   a c t u a t o r   means   f o r   a d j u s t i n g   t h e  

5  p o s i t i o n   of   s a i d   m o v a b l e   m e m b e r ;  

(b)   s p r i n g   means   o p e r a t i v e l y   c o n n e c t e d   t o  

s a i d   a c t u a t o r   means   and  b e i n g   c o u p l e d   a t   one   end   t o  

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

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

10  (c)   c a b l e   means   o p e r a b l y   c o n n e c t i n g   s a i d  

s p r i n g   means   and  s a i d   a c t u a t o r   m e a n s .  
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