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©  Ink  Jet  array. 

An  ink  jet  array  comprises  a  plurality  of  elongate 
transducers  (204)  coupled  to  a  plurality  of  ink  jet  chambers 
(200).  The  transducers  (204)  are  supported  at  longitudinal 
extremities  only  so  as  to  minimise  cross-talk  between  jets 
within  the  array.  The  support  at  the  extremity  remote  from 
the  chamber  (200)  is  provided  by  a  compliant  clamp  (230) 
such  that  no  substantial  reaction  force  transverse  to  the  axis 
of  elongation  of  the  transducers  (204)  occurs.  The  support  at 
the  other  extremity  includes  bearings  (224)  precluding 
substantially  lateral  movement  transverse  to  the  axis  of 
elongation  but  permitting  longitudinal  movement  along  the 
axis  of  elongation. 



This  i n v e n t i o n   r e l a t e s   to  an  ink  jet   a r r a y .  

According  to  the  i n v e n t i o n   there  is  provided  an  ink  j e t  

ar ray  c h a r a c t e r i s e d   in  tha t   it  comprises   a  p l u r a l i t y   of  chambers  

having  ink  je t   d r o p l e t   e j e c t i o n   o r i f i c e s   t h e r e i n ,   a  p l u r a l i t y   o f  

e longa te   t r a n s d u c e r s   r e s p e c t i v e l y   coupled  to  said  chambers  f o r  

e j e c t i n g   ink  from  said  o r i f i c e s   in  response   to  e n e r g i s a t i o n  

t h e r e o f ,   and  s u p p o r t i n g   means  for  said  t r a n s d u c e r s   compr i s ing   a 

r i g i d   p o r t i o n   and  a  compl iant   clamping  por t ion   between  s a i d  

r i g i d   p o r t i o n   and  said  t r a n s d u c e r s   in  an  area  along  the  axis  o f  

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

With  e m b o d i m e n t s   of  t h i s   i n v e n t i o n ,   it  is  p o s s i b l e   t o  

provide  improved  t r a n s d u c e r   suppor t   in  an  ink  jet  a r ray ,   and  i n  

p a r t i c u l a r   such  that   c r o s s - t a l k   between  ink  je t s   in  an  a r r a y  

may  be  m i n i m i s e d .  

The  compl iant   clamping  p o r t i o n   may  comprise  an  e l a s t o m e r i c  

m a t e r i a l .   S i l i c o n e   rubber   has  been  found  to  be  p a r t i c u l a r l y  

s u i t a b l e .   The  ink  jet  a r r ay   may  f u r t h e r   comprise  c o m p l i a n t  

e l e c t r i c a l   c o n n e c t i o n s   to  the  t r a n s d u c e r s .   The  e l e c t r i c a l  

c o n n e c t i o n s   may  comprise  f l e x i b l e   wires  or  a  f l e x i b l e   p r i n t e d  

c i r c u i t .  

The  compliant   clamping  means  may  s u b s t a n t i a l l y   surround  a 

t r a n s v e r s e   c r o s s - s e c t i o n   of  the  t r a n s d u c e r s .   As  an  a l t e r n a t i v e ,  

the  compliant   clamping  p o r t i o n   may  only  p a r t i a l l y   surround  a 

t r a n s v e r s e   c r o s s - s e c t i o n   of  the  t r a n s d u c e r s .  



The  i n v e n t i o n   w i l l   be  b e t t e r   unde r s tood   from  the  f o l l o w i n g  

d e s c r i p t i o n   given,   by  way  of  example,  with  r e f e r e n c e   to  t h e  

accompanying  drawings  in  w h i c h  :  

Fig.  1  is  a  s e c t i o n a l   view  of  one  form  of  ink  jet   a p p a r a t u s  

in  accordance   with  t h i s   i n v e n t i o n ;  

Fig.  la  is  an  en la rged   view  of  a  p o r t i o n   of  the  ink  j e t  

appa ra tus   of  Fig.  1 ;  

Fig.  2  is  a  top  view  of  the  ink  je t   appara tus   shown  i n  

Fig.  1  taken  along  l ine   2 - 2 ;  

F ig .   3  is  a  s e c t i o n a l   view  of  the  a p p a r a t u s   shown  i n  

Fig.  2  taken  along  l ine   3 - 3 ;  

F ig .   4  is  a  view  c o m p a r a b l e   to  the  view  of  F ig .   2  o f  

another   embodiment  of  the  i n v e n t i o n ;  

Fig.  5  is  a  view  comparable  to  Fig.   2  of  a n o t h e r  

embodiment  of  the  i n v e n t i o n ;   and 

F i g .   6  is  a  s e c t i o n a l   view  of  the  a p p a r a t u s   shown  i n  

Fig.  5  taken  along  6 - 6 .  

R e f e r r i n g   to  F igs .   1-3,  an  ink  je t   a p p a r a t u s  



c o m p r i s e s   a  p l u r a l i t y   of  c h a m b e r s   200  h a v i n g   o r i f i c e s  

202  and  an  o r i f i c e   p l a t e   218  fo r   e j e c t i n g   d r o p l e t s   o f  

ink  in  r e s p o n s e   to  t h e   s t a t e   of  e n e r g i z a t i o n   of  t h e  

t r a n s d u c e r s   204 .   The  t r a n s d u c e r s   204  w h i c h   a r e   r e c t a n g -  

u l a r   in  c r o s s - s e c t i o n   t r a n s v e r s e   to  the  a x i s   of  e l o n g a -  

t i o n   e x p a n d   and  c o n t r a c t   a l o n g   the   a x i s   of  e l o n g a t i o n  

as  d e p i c t e d   by  the   a r r o w h e a d s   shown  in  F i g .   l a .   T h e  

r e s u l t i n g   m o v e m e n t   of  the   t r a n s d u c e r s   204  a l o n g   t h e   a x i s  

of  e l o n g a t i o n   i s   c o u p l e d   i n t o   t he   c h a m b e r   200  by  c o u p l -  

ing  m e a n s   206  i n c l u d i n g   a  f o o t   2 0 7 ,   a  v i s c o e l a s t i c  

m a t e r i a l   208  j u x t a p o s e d   to  the   f o o t   207  and  a  d i a p h r a g m  

210  w h i c h   is  p r e l o a d e d   to  a  p o s i t i o n   b e s t   shown  in  F i g .  

1 a .  

Ink  f l o w s   i n t o   the  c h a m b e r   200  f rom  a  r e s e r -  

v o i r   212  t h r o u g h   a  r e s t r i c t e d   i n l e t   means   p r o v i d e d   by  a 

r e s t r i c t e d   o p e n i n g   214  b e s t   s h o w n   in  F i g .   3.  T h e  

o p e n i n g   214  is  l o c a t e d   in  a  r e s t r i c t o r   p l a t e   216  b e s t  

shown  in  F i g .   2 .  

The  r e s e r v o i r   212  i s   f o r m e d   by  a  c o n c a v e  

r e g i o n   in  a  c h a m b e r   p l a t e   220  wh ich   is  c o v e r e d   by  t h e  

r e s t r i c t o r   p l a t e   216  so  as  to  form  an  a c u t e   a n g l e   a l o n g  

one  s i d e   of  the   r e s e r v o i r   212  l e a d i n g   to  t he   i n l e t   2 1 4 .  

A  f e e d e r   i n p u t   t u b e   223  c o m m u n i c a t e s   w i t h   t he   r e s e r v o i r  

212  a t   one  end  t h e r e o f   as  shown  in  F i g .   1.  A  h e a t e r  

a s s e m b l y   225  is  a l s o   shown  in  F i g .   1 .  

Each  of  the  t r a n s d u c e r s   204  a r e   s u p p o r t e d   a t  

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

e s s e n t i a l l y   u n s u p p o r t e d   as  b e s t   shown  in  F i g .   1.  M o r e  

s p e c i f i c a l l y ,   F i g   1  d i s c l o s e s   a  t r a n s d u c e r   s u p p o r t  

means  i n c l u d i n g   a  p l a t e   226  and  a  p l a t e   228.   The  p l a t e  

226  of  t he   t r a n s d u c e r   s u p p o r t   means   i n c l u d e s   b e a r i n g  

means  in  t he   form  of  a  h o l e   224  wh ich   r e c e i v e s   t he   f o o t  

207  a t t a c h e d   to  an  e x t r e m i t y   of  t h e   t r a n s d u c e r   2 0 4 .  



I t   w i l l   be  a p p r e c i a t e d   t h a t   the  foo t   207  is  f r e e   to  move 

l o n g i t u d i n a l l y   wi th in   the  hole  224  thereby   p e r m i t t i n g   l o n g i -  

t u d i n a l   motion  of  the  t r a n s d u c e r   along  the  axis  of  e l o n g a t i o n  

of  the  t r a n s d u c e r   while  s u b s t a n t i a l l y   p r e v e n t i n g   l a t e r a l   mo t ion  

of  the  t r a n s d u c e r .  

M o u n t i n g   means  for   the  t r a n s d u c e r   204  p r o v i d e d   by  t h e  

p l a t e   228  i nc ludes   s l o t s   232  best  shown  in  Fig.   2.  Compl ian t  

mounting  means  230  as  shown  in  Figs.   21  and  3  clamp  the  t r a n s -  

d u c e r s   204  a d j a c e n t   the  e x t r e m i t i e s   of  the   t r a n s d u c e r s   204 

remote  from  the  chambers  200.  It  wi l l   be  a p p r e c i a t e d   tha t   t h e  

compl ian t   mounting  means  230  provides   a  shear   bond  with  t h e  

t r a n s d u c e r   204 .  

The  c o m p l i a n t   m o u n t i n g   means  230  p r o v i d e   a  s u f f i c i e n t  

clamping  a c t i o n   with  r e s p e c t   to  the  t r a n s d u c e r s   204  so  as  t o  

s u b s t a n t i a l l y   p revent   any  l o n g i t u d i n a l   motion  of  the  t r a n s d u c e r s  

along  the  axis   of  e l o n g a t i o n   at  the  compl ian t   clamping  means 

230  such  tha t   expans ion   and  c o n t r a c t i o n   of  the  t r a n s d u c e r   204 

is  t r a n s l a t e d   along  the  t r a n s d u c e r   204  and  into  the  movement  o f  

the  foot  207  through  the  bea r ing   holes  224  in  the  p l a t e   226.  

At  the  same  time,  the  s t i f f n e s s   (which  is  low)  of  the  c o m p l i a n t  

mounting  means  230  is  n e v e r t h e l e s s   s u f f i c i e n t   in  the  d i r e c t i o n  

of  e l o n g a t i o n   of  the  t r a n s d u c e r s   204  so  as  to  ach ieve   s u b s t a n t i a l  

movement  of  the  t r a n s d u c e r   ex t r emi ty   ad j acen t   the  foot  207  i n  

the  d i r e c t i o n   of  expans ion   and  c o n t r a c t i o n .   The  low  m e c h a n i c a l  

s t i f f n e s s   minimises   the  r e a c t i o n   force  tha t   one  t r a n s d u c e r   204 

t r a n s m i t s   l a t e r a l l y   to  o ther   t r a n s d u c e r s   204  in  the  a r ray   when 

d r iven   or  e n e r g i s e d .  

The  p l a t e   228  inc ludes   a  r ecessed   area  229  shown 

in  Fig.  1  below  the  s l o t s   232  which  is  spaced  f rom 

the  t r a n s d u c e r s   204.  Thus,  there  is  no  con t ac t   a l o n g  

the  area  229.  Moreover,  it  wil l   be  a p p r e c i a t e d   t h a t  



p o r t i o n s   of  t he   p l a t e   228  i n c l u d i n g   t he   s l o t s   232  i n  

c o n j u n c t i o n   w i t h   t he   a r e a   229  and  t he   p o r t i o n   of  t h e  

p l a t e   226  e x t e n d i n g   t o w a r d   the   h o l e s   224  f o r m s   a  C - s h a p e  

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

w i t h   t h e   c h a r a c t e r   C  w h e r e   t h e   r e g i o n   229  f o r m s   t h e  

c e n t e r   of  the   C.  Note   t h a t   t he   s p a c e   b e t w e e n   t h e   r e g i o n  

229  and  t he   t r a n s d u c e r   p e r m i t s   t he   t r a n s d u c e r   to  have   a  

s u b s t a n t i a l l y   l a r g e r   d i m e n s i o n   t h a n   t he   f o o t   207  w h i l e  

s t i l l   a v o i d i n g   c o n t a c t   w i t h   t he   p l a t e   228 .   M o r e o v e r ,  

the   f o o t   207  e x t e n d s   s u f f i c i e n t l y   f a r   u p w a r d l y   t o w a r d  

the   s l o t s   232  so  as  to  a s s u r e   t h a t   t he   t r a n s d u c e r   204 

may  e x p a n d   and  c o n t r a c t   w i t h o u t   c o n t a c t i n g   any  p o r t i o n  

of  t h e   p l a t e   2 2 6 .   T h u s ,   t h e   t r a n s d u c e r   204  may  b e  

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

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

F i g .   1  as   c o m p a r e d   w i t h   t h e   d i r e c t i o n   s h o w n   in  t h e  

p l a n e   of  F i g .   2 .  

As  shown  in  F i g .   1,  the   o v e r a l l   l e n g t h   of  t h e  

l o n g i t u d i n a l   b e a r i n g   s u r f a c e   r e p r e s e n t e d   by  the   h o l e   2 2 4  

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

t r a n s d u c e r   204  is  s u b s t a n t i a l l y   l e s s   t h a n   t h e   o v e r a l l  

l e n g t h   of  the   t r a n s d u c e r   204  a l o n g   t h a t   a x i s .   P r e f e r -  

a b l y ,   t h e   o v e r a l l   l e n g t h   of  t h e   b e a r i n g   s u r f a c e   2 2 4  

a l o n g   t h e   a x i s   i s   l e s s   t h a n   t w i c e   t he   maximum  c r o s s -  

s e c t i o n a l   d i m e n s i o n   of  t he   t r a n s d u c e r   as  a l s o   shown  i n  

F i g .   1 .  

R e f e r r i n g   to  F i g s .   1 - 3 ,   i t   w i l l   be  o b s e r v e d  

t h a t   t h e   c o m p l i a n t   m a t e r i a l   230  s u r r o u n d   a l l   f o u r   s i d e s  

of  t he   t r a n s d u c e r s   204  and  the   s l o t s   232 .   H o w e v e r ,   i t  

w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o m p l i a n t   m a t e r i a l   2 3 0  

need  n o t   s u r r o u n d   a l l   f o u r   s i d e s .   In  the   e m b o d i m e n t   a s  

shown  in  F i g .   4,  the   c o m p l i a n t   m a t e r i a l   330  is  l o c a t e d  

b e t w e e n   a  s i n g l e   s i d e   of  the   t r a n s d u c e r s   204  in  one  w a l l  

of  t h e   s l o t s   2 3 2 .   I t   w i l l   be  a p p r e c i a t e d   t h a t   a n y  



n u m b e r   of  w a l l s   of  t h e   t r a n s d u c e r s   204  may  be  s u r r o u n d e d  

by  t h e   c o m p l i a n t   m a t e r i a l .   T h e r e f o r e ,   i t   w i l l   b e  

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

m a t e r i a l   u t i l i z e d   to  c l a m p   t he   t r a n s d u c e r s   204  in  p l a c e ,  

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

t r a n s d u c e r   to  a n o t h e r   is  s u b s t a n t i a l l y   m i n i m i z e d .   As  a 

c o n s e q u e n c e ,   t he   e r r o n e o u s   e j e c t i o n   of  a  d r o p l e t   f r o m  

a  n e i g h b o r i n g   c h a n n e l   or  ink  j e t   c h a m b e r   is   m i n i m i z e d .  

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

e l e c t r i c a l   c o n n e c t i o n   to  e l e c t r o d e s   236  and  238  of  t h e  

t r a n s d u c e r s   204  as  shown  in  F i g s .   2  and  3.  T h i s   c o m -  

p l i a n t   e l e c t r i c a l   c o u p l i n g   is   p r o v i d e d   by  f l e x i b l e   w i r e  

l e a d s   240  and  2 4 2 .   The  w i r e   l e a d s   240  and  242  a r e  

c o n n e c t e d   to  p i n s   250  e x t e n d i n g   i n t o   a  p l a n a r   i n s u l a t o r  

244  e x t e n d i n g   a c r o s s   t he   t o p   of  t he   p l a t e   228.   Each  o f  

t h e   p i n s   250  is  c a p a b l e   of  c o u p l i n g   an  e l e c t r i c a l   s i g n a l  

to  a  p a r t i c u l a r   t r a n s d u c e r   204  f o r   s e l e c t i v e l y   e j e c t i n g  

a  d r o p l e t   on  d e m a n d .   The  f l e x i b l e   w i r e   l e a d s   242  a r e  

c o n n e c t e d   to  a  bus   248  w h i c h   in  t u r n   i s   c o n n e c t e d   t o  

g r o u n d   as  shown  in  F i g .   2 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o m p l i a n t  

e l e c t r i c a l   c o n n e c t i o n   to  t h e   t r a n s d u c e r   204  m i n i m i z e s  

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

t r a n s m i t t e d   f rom  one  c h a n n e l   or  one  c h a m b e r   to  a n o t h e r  

c h a n n e l   or  c h a m b e r   by  means   of  t h e   e l e c t r i c a l   c o n n e c t i o n .  

T h e r e f o r e ,   c o m p l i a n c e   is  p r o v i d e d   in  b o t h   t h e   m e c h a n i c a l  

m o u n t i n g   t h r o u g h   means  of  t h e   c o m p l i a n t   m a t e r i a l   230  a s  

w e l l   as   t h e   e l e c t r i c a l   c o n n e c t i o n   by  m e a n s   of  t h e  

f l e x i b l e   or  c o m p l i a n t   l e a d s   240  and  242 .   I t   w i l l   b e  

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

may  be  made  at  the   e l e c t r o d e s   236  and  238  as  w e l l   as  a t  

t h e   p i n s   250  as  shown  in  F i g s .   2,  3  and  4,   e . g . ,   s o l d e r .  

The  same  c o m p l i a n t   e l e c t r i c a l   c o n n e c t i o n   is  a c h i e v e d   i n  



the   e m b o d i m e n t   of  F i g .   4  u t i l i z i n g   f l e x i b l e   w i r e   l e a d s  

240  and  2 4 2 .  

R e f e r r i n g   now  to  F i g s .   5  and  6,  an  e m b o d i m e n t  

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

e l e c t r i c a l   c o n n e c t i o n   is  u t i l i z e d .   More  s p e c i f i c a l l y ,  

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

h a v i n g   a  f l e x i b l e   s u b s t r a t e   300  is  u n s e c u r e d   and  f r e e   t o  

move  w i t h   r e s p e c t   to   t h e   t o p   of  t h e   p l a t e   2 2 8 .   T h e  

s u b s t r a t e   300  i n c l u d e s   a  s e r i e s   o f   s l o t s   302  w h i c h  

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

232  in  t he   p l a t e   228  w h i c h   a r e   f i l l e d   w i t h   the   c o m p l i a n t  

m a t e r i a l   230 .   The  p r i n t e d   c i r c u i t   b o a r d   a l s o   i n c l u d e s  

p l a n a r   c o n d u c t i v e   p o r t i o n s   304  m o u n t e d   on  the   s u b s t r a t e  

300  w h i c h   a r e   c o u p l e d   to   t h e   e l e c t r o d e s   236  of  t h e  

t r a n s d u c e r s   204  by  s o l d e r   p o i n t s   3 0 8 .   T h e s e   p l a n a r  

c o n d u c t i v e   m e m b e r s   304  a r e   s e l e c t i v e l y   e n e r g i z e d   so  a s  

to  p r o d u c e   d r o p s   on  demand  f rom  t h e   v a r i o u s   c h a m b e r s  

a s s o c i a t e d   w i t h   t he   ink  j e t s .   A d d i t i o n a l   p l a n a r   c o n -  

d u c t i v e   m e m b e r s   306  a r e   c o n n e c t e d   to   t h e   e l e c t r o d e s  

238  and  a  f l e x i b l e   g r o u n d   bus  ba r   248  by  s o l d e r   p o i n t s  

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

p l a n a r   c o n d u c t i v e   m e m b e r s   304  and  306  and  t he   e l e c t r o d e s  

236  and  2 3 8 .   O t h e r   t e c h n i q u e s   may  be  e m p l o y e d   t o  

m i n i m i z e   c r o s s - t a l k   i n c l u d i n g   t h e   s l i t t i n g   of   t h e  

s u b s t r a t e   300  b e t w e e n   t r a n s d u c e r s .   I t   may  a l s o   b e  

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

p e r m i t   a  p l a n a r   g r o u n d   bus  ba r   to  be  u t i l i z e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o m p l i a n t  

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

m a t e r i a l s .   For  e x a m p l e ,   s i l i c o n e   r u b b e r   has  been  f o u n d  

to  be  p a r t i c u l a r l y   s u i t a b l e   fo r   u s e .   O t h e r   e l a s t o m e r i c  

m a t e r i a l s   s u i t a b l e   fo r   use   i n c l u d e   l a t e x   and  N e o p r e n e .  

In  g e n e r a l ,   i t   is  d e s i r a b l e   to  have   a  c o m p l i a n t   m a t e r i a l  

c h a r a c t e r i z e d   by  a  s t i f f n e s s   a t   l e a s t   an  o r d e r   o f  



magnitude  less   than  the  compress ive   s t i f f n e s s   of  the  t r a n s d u c e r  

along  the  t r a n s d u c e r   a x i s .  

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

may  comprise  wire  leads   or  a  f l e x i b l e   p r i n t e d   c i r c u i t   b o a r d .  

In  g e n e r a l ,   f l e x i b l e   leads  having  a  l e s s e r   d iamete r   than  t h e  

t h i c k n e s s   of  the  t r a n s d u c e r s   204  ( e . g . ,   less   than  .25  mm)  have  

been  found  to  provide   the  neces sa ry   compl iance .   The  t h i c k n e s s  

of  the  f l e x i b l e   c i r c u i t   board  s u b s t r a t e   300  should  also  be  

less   than  the  t h i c k n e s s   of  the  t r a n s d u c e r s   204  ( e . g . ,   l e s s  

than  .25  mm). 

F i n a l l y ,   r e f e r e n c e   is  d i r e c t e d   in  p a r t i c u l a r   to  o u r  

co-pending   European  pa ten t   a p p l i c a t i o n   823070198,  c o r r e s p o n d i n g  

with  U.S.  pa ten t   a p p l i c a t i o n   336,672,   which  r e l a t e s   to  t h e  

manner  in  which  the  t r a n s d u c e r   is  suppor ted   at  both  end  r e g i o n s ,  

and  also  to  our  European  pa tent   a p p l i c a t i o n s   82307017 and  8 2 3 0 7 0 1 8  

c o r r e s p o n d i n g   r e s p e c t i v e l y   wi th   U.S.  p a t e n t   a p p l i c a t i o n s  

336,601  and  336,602,   which  are  concerned  with  o ther   aspects   o f  

ink  je t   appara tus   such  as  of  the  kind  d i s c l o s e d   h e r e i n .  



1.  An  ink  jet   a r ray   c h a r a c t e r i s e d   in  tha t   it  c o m p r i s e s  

a  p l u r a l i t y   of  chambers  (200)  having  ink  jet   d r o p l e t   e j e c t i o n  

o r i f i c e s   (202)  t h e r e i n ,   a  p l u r a l i t y   of  e longa te   t r a n s d u c e r s  

(204)  r e s p e c t i v e l y   c o u p l e d ' t o   said  chambers  for  e j e c t i n g   i n k  

from  said  o r i f i c e s   in  r e sponse   to  e n e r g i s a t i o n   t h e r e o f ,   and 

suppor t i ng   means  (228,  230)  for  said  t r a n s d u c e r s   compr i s ing   a 

r i g i d   p o r t i o n   (228)  and  a  compliant   clamping  po r t ion   be tween  

said  r i g id   p o r t i o n   and  said  t r a n s d u c e r s   (204)  in  an  area  a l o n g  

the  axis  of  e l o n g a t i o n   of  the  t r a n s d u c e r s .  

2.  An  ink  je t   a r ray   accord ing   to  claim  1,  c h a r a c t e r i s e d  

in  t h a t   the  c o m p l i a n t   c l a m p i n g   p o r t i o n   (230)  c o m p r i s e s   a n  

e l a s t o m e r i c   m a t e r i a l .  

3.  An  ink  je t   a r ray   according   to  claim  2,  c h a r a c t e r i s e d  

in  that   said  e l a s t o m e r i c   m a t e r i a l   comprises  s i l i c o n e   r u b b e r .  

4.  An  ink  je t   a r ray  a c c o r d i n g - t o   claim  2  or  3 ,  

c h a r a c t e r i s e d   in  tha t   said  e l a s t o m e r i c   m a t e r i a l   is  c h a r a c t e r i s e d  

by  a  s t i f f n e s s   at  l e a s t   an  order  of  magnitude  less  than  t h e  

s t i f f n e s s   of  the  c o r r e s p o n d i n g   t r a n s d u c e r   ( 2 0 4 ) .  



5.  An  ink  je t   a r ray   accord ing   to  any  preceding   c l a i m ,  

c h a r a c t e r i s e d   in  tha t   a  t r a n s v e r s e   c r o s s - s e c t i o n   through  e ach  

of  said  t r a n s d u c e r s   (204)  is  s u b s t a n t i a l l y   surrounded  by  s a i d  

compl iant   clamping  p o r t i o n   ( 2 3 0 ) .  

6.  An  ink  j e t   a r ray   accord ing   to  any  one  of  c la im  1  t o  

4,  w h e r e i n   a  t r a n s v e r s e   c r o s s - s e c t i o n   t h r o u g h   each  of  s a i d  

t r a n s d u c e r s   (204)  is  only  p a r t i a l l y   sur rounded  by  said  c o m p l i a n t  

clamping  p o r t i o n   ( 2 3 0 ) .  

7.  An  ink  jet   a r ray   accord ing   to  any  preceding   c l a i m ,  

c h a r a c t e r i s e d   in  tha t   it  f u r t h e r   comprises   a  c o m p l i a n t  

e l e c t r i c a l   c o n n e c t i o n   (240,  242)  to  said  t r a n s d u c e r s .  

8.  An  ink  jet   a r ray  accord ing   to  claim  7,  c h a r a c t e r i s e d  

in  that   said  compl ian t   e l e c t r i c a l   connec t ion   (240,  242)  c o m p r i s e s  

a  f l e x i b l e   s u b s t r a t e   (300)  and  p lanar   conductors   (304)  t h e r e o n .  

9.  An  ink  je t   a r ray   accord ing   to  claim  7,  c h a r a c t e r i s e d  
'4 

in  t h a t   s a id   c o m p l i a n t   e l e c t r i c a l   c o n n e c t i o n   c o m p r i s e s   a 

f l e x i b l e   a r r a n g e m e n t   (300,   304,  306,  248)  i n c l u d i n g   p l a n a r  

conduc to r s   (304,  3 0 6 ) .  

10.  An  ink  j e t   a r ray  accord ing   to  claim  7,  c h a r a c t e r i s e d  

in  that   said  compl ian t   e l e c t r i c a l   connec t ion   comprises  w i r e  

leads  (240,  2 4 2 ) .  
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