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@  Ink  key  control  system. 
A  printing  press  including  a  console  of  individual 

adjustable  ink  fountain  keys  for  regulating  the  thickness 
profile  of  the  ink  film  supplied  to  the  inker  roll  by  the 
fountain.  The  fountain  keys  are  spaced  along  the  length  of 
the  ink  fountain  and  associated  inker  roll  and  each  includes  a 
friction  wheel  by  means  of  which  it  is  adjusted.  A  key 
actuator  is  mounted  upon  a  carriage  so  as  to  traverse  the 
console  of  keys.  The  key  actuator  includes  a  drive  wheel 
which  engages  the  friction  wheels  of  the  ink  keys  in 
sequence  as  the  carriage  traverses  the  console  in  either 
direction.  The  carriage  responds  to  commands  as  from  an 
operator,  an  ink  preset  sensor  or  an  on-press  color  sensor  to 
move  the  key  actuator  along  the  console  to  any  of  the  keys 
requiring  adjustment.  As  the  drive  wheel  engages  the  friction 
wheel  of  each  ink  key  in  moving  across  the  console,  the  key 
actuator  responds  to  the  command  signal  and  rotates  the 
drive  wheel  at  a  rate  synchronized  with  the  rate  of  travel  of 
the  carriage  whereby  those  keys  not  requiring  adjustment 
are  not  rotated.  For  those  keys  requiring  adjustment,  the 
drive  wheel  is  caused  to  rotate  while  in  contact  with  the 
friction  wheel  in  such  manner  that  the  resulting  key  position 
ia  either  more  positive  or  mor  negative  as  instructed  for  that 
particular  key. 



BACKGROUND  OF  THE  INVENTION 

F i e l d   of  t he   I n v e n t i o n  

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

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

w h i c h   f l u i d   is   d e l i v e r e d   o n t o   an  a s s o c i a t e d   r o l l   as  a  f i l m  

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

p a r t i c u l a r l y   to  a  s y s t e m   fo r   a d j u s t i n g   i n d i v i d u a l   m e t e r i n g  

keys   to  r e g u l a t e   the   t h i c k n e s s   of  t he   f l u i d   f i l m   a t  

i n d i v i d u a l   z o n e s   a c r o s s   the  r o l l   to  m a i n t a i n   a  d e s i r e d  

f l u i d   p r o f i l e .  

D e s c r i p t i o n   of  the   P r i o r   A r t  

To  p r o d u c e   h i g h   q u a l i t y   p r i n t e d   m a t t e r ,   i t   i s  

e s s e n t i a l   t h a t   ink  be  c o n s i s t e n t l y   d e l i v e r e d   in  a  

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

or  o t h e r   s t o c k   in  t he   p r i n t i n g   o p e r a t i o n .   A  number   o f  

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



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

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

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

s t o c k   or  o t h e r   m a t e r i a l   to  be  p r i n t e d ,   t he   c o l o r ,  

c o m p o s i t i o n   and  c o n s i s t e n c y   of  t he   i n k ,   t h e   t y p e   of  i n k  

r o l l   b e i n g   u s e d ,   and  the   n a t u r e   of  t he   p r i n t e d   i m a g e  

i t s e l f   a re   among  t he   f a c t o r s   i n v o l v e d .   For   any  p a r t i c u l a r  

s e t   of  o p e r a t i n g   c o n d i t i o n s   t h e r e   i s ,   h o w e v e r ,   an  o p t i m u m  

p r o f i l e   of  ink  f i l m   t h i c k n e s s   a c r o s s   t h e   i nk   r o l l   wh ich   i s  

p r e f e r a b l y   c r e a t e d   and  m a i n t a i n e d   as  the   p r i n t i n g  

o p e r a t i o n   p r o c e e d s .  

To  c o n t r o l   the   t h i c k n e s s   of  the   l a y e r   or  f i l m   of  i n k  

on  t he   ink  r o l l   and  c r e a t e   a r e a s   of  d i f f e r i n g   t h i c k n e s s e s  

as  d e s i r e d   a l o n g   the   l e n g t h   of  the   r o l l ,   p r i n t i n g   p r e s s e s  

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

f l e x i b l e   b l a d e   in  c l o s e   p r o x i m i t y   to  t he   ink  r o l l .   As 

d i s c l o s e d   in  U.S .   P a t e n t   No.  4 , 0 0 8 , 6 6 4 ,   t h e   s p a c i n g   of  t h e  

f l e x i b l e   b l a d e   f rom  the   ink  r o l l   is  a d j u s t a b l e   at  a  

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

c o n t r o l   the  amount   of  ink  f l o w i n g   f rom  the   f o u n t a i n   o n t o  

the   r o t a t i n g   ink  r o l l   t h r o u g h   the   gap  t h e r e b e t w e e n   i n  

c o r r e s p o n d i n g   z o n e s   s p a c e d   a l o n g   the   r o l l .   A  p l u r a l i t y   o f  

r o t a r y   a d j u s t i n g   d e v i c e s ,   or  k e y s ,   a r e   p r o v i d e d   a l o n g   t h e  

f o u n t a i n ,   w i t h   means   b e a r i n g   a g a i n s t   t he   b l a d e   at  t h e  

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

the   b l a d e   r e l a t i v e   to  the   r o l l   in  r e s p o n s e   to  r o t a t i o n   o f  



the   i n d i v i d u a l   k e y s ,   and  t h e r e b y   to  c o n t r o l   the   t h i c k n e s s  

p r o f i l e   of  the   ink  l a y e r .  

The  keys   may  be  o p e r a t e d   m a n u a l l y   by  t u r n i n g   a  k n u r l e d  

head  in  r e s p o n s e   to  a  p e r c e i v e d   v i s u a l   need   to  v a r y   t h e  

t h i c k n e s s   of  the   ink  l a y e r   in  a  p a r t i c u l a r   a r e a .  

L i k e w i s e ,   as  d i s c l o s e d   in  t he   a f o r e m e n t i o n e d   P a t e n t   N o .  

4 , 0 0 8 , 6 4 4 ,   e a c h   key  m i g h t   be  p r o v i d e d   w i t h   a  b i d i r e c t i o n a l  

mo to r   o p e r a t e d   m a n u a l l y   f rom  a  r e m o t e   l o c a t i o n   o r ,   f o r  

e x a m p l e ,   o p e r a t e d   in  r e s p o n s e   to  s i g n a l s   f rom  a  s e n s o r  

s c a n n i n g   t he   p l a t e   f o r   ink  c o v e r a g e   or  f rom  a  c o l o r   s e n s o r  

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

a d j u s t i n g   t he   keys   have   i n c l u d e d   a  t r a v e l l i n g   c a r r i a g e  

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

g e a r s   f o r   m e s h i n g   w i t h   g e a r   t e e t h   on  the   keys   and  t h e r e b y  

s e l e c t i v e l y   r o t a t i n g   the   k e y s   a  s l i g h t   amoun t   upon  p a s s i n g  

in  one  or  t he   o t h e r   d i r e c t i o n .  

SUMMARY  OF THE  INVENTION 

In  a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

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

of  f l u i d   t r a n s f e r r e d   f rom  a  f l u i d   f o u n t a i n   to  a n  

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

p r i n t i n g   p r e s s e s   fo r   a d j u s t i n g   the   i n d i v i d u a l   k e y s   of  a  

p r i n t i n g   p r e s s   ink  f o u n t a i n   f rom  wh ich   ink  i s   d e l i v e r e d   t o  

an  ink  r o l l .   A  c a r r i a g e   or  p o s i t i o n i n g   u n i t   is   m o u n t e d  

upon  r a i l s   so  as  to  t r a v e r s e   back   and  f o r t h   in  a  p a t h  

a l o n g   t h e   ink   k e y s .   A  key  d r i v e   s y s t e m   a f f i x e d   to  t h e  



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

d r i v e s   an  i d l e r   g e a r .   Each  key  i n c l u d e s   a  f r i c t i o n  

d r i v i n g   w h e e l ,   and  the   i d l e r   g e a r   is  p o s i t i o n e d   t o  

d r i v e a b l y   e n g a g e   the   f r i c t i o n   w h e e l   of  each   key  i n  

s u c c e s s i o n   as  the   c a r r i a g e   m o v e s .   The  c a r r i a g e   o r  

p o s i t i o n i n g   u n i t   d r i v e   and  the   key  d r i v e   s y s t e m   o p e r a t e   i n  

r e s p o n s e   to  a p p r o p r i a t e   s i g n a l s   as  f rom  a  c o n v e n t i o n a l  

s t o r a g e   and  p r o c e s s i n g   u n i t   so  t h a t   when  a d j u s t m e n t   of  a  

p a r t i c u l a r   key  is  c a l l e d   f o r ,   t he   c a r r i a g e   moves  a l o n g   t h e  

r a i l s   and  i n t o   p o s i t i o n   for   r o t a t i n g   t h a t   p a r t i c u l a r   k e y .  

Whi l e   the  c a r r i a g e   is  m o v i n g ,   t he   key  d r i v e   s y s t e m   r o t a t e s  

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

s y n c h r o n i z e d   w i t h   the  c a r r i a g e   m o v e m e n t   w h e r e b y   t he   i d l e r  

gear   w i l l   e n g a g e   the   f r i c t i o n   w h e e l s   of  and  move  p a s t  

t h o s e   keys   no t   r e q u i r i n g   a d j u s t m e n t   w i t h o u t   c a u s i n g  

r o t a t i o n   of  the   f r i c t i o n   w h e e l s .   When  the  c a r r i a g e   o r  

p o s i t i o n i n g   u n i t   a r r i v e s   at  a  key  to  be  a d j u s t e d ,   and  w i t h  

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

t h a t   key ,   t he   key  d r i v e   s y s t e m   is   i n s t r u c t e d   to  r o t a t e   t h e  

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

r o t a t e d   in  e i t h e r   a  p o s i t i v e   or  a  n e g a t i v e   d i r e c t i o n   t o  

make  the   a p p r o p r i a t e   c h a n g e   in  key  p o s i t i o n .  

A n o t h e r   f e a t u r e   of  the   i n v e n t i o n   i s   means   to  s e n s e   t h e  

p o s i t i o n   of  each   key .   Each  key  has   an  a s s o c i a t e d  

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

t r a n s d u c e r .   A  s e n s o r   is  c a r r i e d   by  the   c a r r i a g e .   When  a  



key  is  b e i n g   a d j u s t e d ,   i t s   a s s o c i a t e d   t r a n s d u c e r   g e n e r a t e s  

a  s i g n a l   in  the  s e n s o r   c a r r i e d   by  the   c a r r i a g e   t h e r e b y  

g i v i n g   an  i n d i c a t i o n   of  the   p o s i t i o n   of  the   k e y .  

I t   is   t h e r e f o r e   an  o b j e c t   of  the   i n v e n t i o n   to  p r o v i d e  

an  i m p r o v e d   s y s t e m   fo r   r e m o t e l y   c o n t r o l l i n g   t he   ink   k e y s  

of  a  p r i n t i n g   p r e s s   and  fo r   s e n s i n g   the   p o s i t i o n   of  t h e  

k e y s .  

A n o t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   such   a  

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

of  k e y s .  

A n o t h e r   o b j e c t   is   to  e n a b l e   the  a c t u a t i o n   and  s e n s i n g  

of  ink  keys   t h a t   a re   c l o s e l y   s p a c e d   in  a  s t r a i g h t   l i n e .  

A n o t h e r   o b j e c t   of  the  i n v e n t i o n  . i s   to  p r o v i d e   an  i n k  

key  c o n t r o l   s y s t e m   fo r   p r i n t i n g   p r e s s e s   w h i c h   i s  

c o s t - e f f i c i e n t   in  c o n s t r u c t i o n   and  m a i n t e n a n c e .  

S t i l l   a n o t h e r   o b j e c t   is  to  p r o v i d e   s u c h   a  s y s t e m  

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

and  e l i m i n a t e   t he   need   f o r   i n t e r m e s h i n g   g e a r s   and  c l u t c h e s .  

Yet  a n o t h e r   o b j e c t   is  to  p r o v i d e   an  ink  key  c o n t r o l  

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

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

w i t h   each   key  of  a  p l u r a l i t y   of  keys   so  as  to  a d j u s t   o n l y  

t h o s e   keys   r e q u i r i n g   a d j u s t m e n t .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   w i l l   become  more  a p p a r e n t  

upon  a  r e a d i n g   of  the   f o l l o w i n g   d e s c r i p t i o n   of  p r e f e r r e d  

e m b o d i m e n t s   of  t he   i n v e n t i o n   made  w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the   d r a w i n g s ,   w h e r e i n   l i k e   n u m e r a l s   a re   e m p l o y e d   t o  

d e s i g n a t e   l i k e   p a r t s   t h r o u g h o u t   t he   s a m e :  

F i g .   1  is  a  p l a n   v i e w ,   w i t h   the   f o u n t a i n   b a s e   p i v o t e d  

to  the   h o r i z o n t a l   p o s i t i o n ,   s h o w i n g   the   p o s i t i o n i n g   u n i t ,  

key  a c t u a t o r   and  ink  f o u n t a i n   keys   of  a  p r i n t i n g   p r e s s  

e m p l o y i n g   one  e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g .   2  i s   a  p l a n   view  of  the  d r i v e   u n i t   fo r   t h e  

p o s i t i o n i n g   u n i t   or  c a r r i a g e ;  

F i g .   3  is  an  end  e l e v a t i o n ,   p a r t i a l l y   in  s e c t i o n ,   o f  

the  a p p a r a t u s   of  F i g .   1  and  i n c l u d i n g   the   ink  f o u n t a i n   a n d  

ink   r o l l ;  

F i g .   4  is   a  f r a g m e n t a r y   p l a n   view  t a k e n   s u b s t a n t i a l l y  

a l o n g   l i n e   4-4  of  F i g .   3 ;  

F i g .   5  is   an  end  e l e v a t i o n ,   p a r t i a l l y   in  s e c t i o n ,  

i l l u s t r a t i n g   a n o t h e r   e m b o d i m e n t   of  the   i n v e n t i o n ;  

F i g .   6  is  a  f r a g m e n t a r y   v i e w ,   p a r t i a l l y   in  s e c t i o n ,  

t a k e n   s u b s t a n t i a l l y   a l o n g   l i n e   6-6  of  F i g .   5;  a n d  

F i g .   7  is  a  f r a g m e n t a r y   p l a n   view  of  the   e m b o d i m e n t   o f  

F i g .   5,  w i t h   t he   f o u n t a i n   b a s e   p i v o t e d   d o w n w a r d l y   to  a  

h o r i z o n t a l   p o s i t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   now  to  the   d r a w i n g s ,   t h e r e   is  s h o w n  

g e n e r a l l y   at   10  in  F i g .   1  a  m e c h a n i s m   for   a d j u s t i n g   t h e  

keys   w h i c h   r e g u l a t e   t he   f low  of  ink  f rom  t he   f o u n t a i n   t o  

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



s y m b o l i c a l l y   shown  by  the   box  11.  More  p a r t i c u l a r l y ,   a n d  

as  f u r t h e r   shown  in  F i g .   3,  the   s y s t e m   i n c l u d e s   a  

t r a v e l l i n g   c a r r i a g e   or  p o s i t i o n i n g   u n i t   12  upon  w h i c h   i s  

m o u n t e d   a  key  a c t u a t i n g   u n i t   13  fo r   e n g a g i n g   a n d  

s e l e c t i v e l y   r o t a t i n g   t he   i n d i v i d u a l   r o t a t i n g   k e y s   of  a  

c o n s o l e   14  of  such   keys   as  the   c a r r i a g e   is   c a u s e d   t o  

t r a v e r s e   back   and  f o r t h   a l o n g   the   c o n s o l e   in  e i t h e r  

d i r e c t i o n   as  i n d i c a t e d   by  the   a r r o w   1 5 .  

As  w i l l   be  r e a d i l y   a p p a r e n t   in  F i g .   3,  t he   i n k i n g  

s y s t e m   of  the   p r i n t i n g   p r e s s   11  w i t h i n   which   t h e   k e y  

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

f o u n t a i n   16  and  a s s o c i a t e d   ink   r o l l   17  e x t e n d i n g   l a t e r a l l y  

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

The  ink   f o u n t a i n   c o m p r i s e s   a  b a s e   18  from  w h i c h   a  f l e x i b l e  

b l a d e   19  i s   s u s p e n d e d   w i t h   i t s   l o w e r   edge   20  in  c l o s e  

p r o x i m i t y   to  the   ink  r o l l   17.  The  f l e x i b l e   b l a d e   19  a n d  

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

wh ich   is  m a i n t a i n e d   a  r e s e r v o i r   21  of  i n k .   D u r i n g  

o p e r a t i o n   of  the   p r e s s ,   t he   ink  r o l l   17  r o t a t e s   in   t h e  

d i r e c t i o n   i n d i c a t e d   by  the   a r r o w   22,  and  ink  f rom  t h e  

r e s e r v o i r   21  f l o w s   t h r o u g h   the   s p a c e   b e t w e e n   t h e   l o w e r  

edge  20  of  the   b l a d e   19  and  the  r o l l   17  to  c r e a t e   a  f i l m  

of  ink   upon  t he   s u r f a c e   of  the   r o l l   whose   t h i c k n e s s   i s  

d e t e r m i n e d   by  the   s p a c i n g   of  the  b l a d e   edge  f rom  the   r o l l  

s u r f a c e   at  any  p o i n t   a l o n g   i t s   l e n g t h .   T h u s ,   as  i s   w e l l  

known,   by  p r e c i s e l y   c o n t r o l l i n g   the   p r o f i l e   of  t he   edge   20 



of  the   f l e x i b l e   b l a d e ,   an  ink  f i l m   h a v i n g   a  d e s i r e d  

t h i c k n e s s   p r o f i l e   can  be  m a i n t a i n e d   a c r o s s   the  r o l l .  

To  t h a t   e n d ,   ink   f low  r e g u l a t o r s   or  keys   23  a r e  

p o s i t i o n e d   at   l o c a t i o n s   s p a c e d   l a t e r a l l y   a l o n g   the  i n k  

f o u n t a i n   16.  E a c h   of  the  keys   i n c l u d e s   a  b a r r e l   24 

t h r e a d e d   t h r o u g h   the   b a s e   18,  w i t h   a  t i p   25  p r o j e c t i n g  

beyond   the  b a s e   to  e n g a g e   and  s u p p o r t   t h e   r e a r   of  t h e  

f l e x i b l e   b l a d e   19  a d j a c e n t  t h e   l o w e r   edge   20  t h e r e o f .  

Each  s e c t i o n   of  t he   l o w e r   edge  20  is   b i a s e d   a g a i n s t   i t s  

a s s o c i a t e d   t i p   25.  T h u s ,   by  r o t a t i n g   the   t h r e a d e d   b a r r e l  

24  of  a  s e l e c t e d   k e y ,   the   t i p   25  of  t he   s e l e c t e d   key  m a y  

be  a d v a n c e d   or  r e t r a c t e d   as  d e s i r e d   to  t h e r e b y   c o n t r o l   t h e  

s p a c i n g   b e t w e e n   t he   edge   20  of  t he   a s s o c i a t e d   s e c t i o n   o f  

the  b l a d e - a n d   the   a d j a c e n t   s u r f a c e   of  t he   r o l l   1 7 .  

W h i l e   t he   k e y s   may  o b v i o u s l y   be  m a n u a l l y   a d j u s t e d   a s  

r e q u i r e d ,   p r e s e n t   day  p r i n t i n g   t e c h n o l o g y   makes   r e m o t e  

a u t o m a t i c   a d j u s t m e n t   of  the   keys   h i g h l y   d e s i r a b l e .   In  t h e  

a f o r e m e n t i o n e d   U .S .   P a t e n t   No.  4 , 0 0 8 , 6 4 4   i t   i s   s u g g e s t e d  

t h a t   each   key  m i g h t   be  p r o v i d e d   w i t h   a  s m a l l   b i d i r e c t i o n a l  

motor   for   t h i s   p u r p o s e .   W h i l e   s u c h   a  s y s t e m   is   e n t i r e l y  

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

to  employ  a  s i n g l e   a c t u a t i n g   u n i t   fo r   a d j u s t i n g   a l l   of  t h e  

k e y s .   T h u s ,   in  t h e   p r e s e n t   d e v i c e ,   t he   b a r r e l   24  of  e a c h  

of  the  keys   23  e x t e n d   r e a r w a r d l y   f rom  the   b a s e   18  and  h a s  

a f f i x e d   t h e r e t o   a  f r i c t i o n   w h e e l   26  by  means   of  w h i c h   t h e  

key  is  r o t a t e d   by  the   key  a c t u a t i n g   u n i t   13  as  w i l l   b e  

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



keys   at   s u c h   t i m e s   as  n e c e s s a r y ,   each   b a r r e l   24  may  h a v e  

at   i t s   o u t e r   end  a  k n u r l e d   hand  w h e e l   2 7 .  

The  c a r r i a g e   or  p o s i t i o n i n g   u n i t   12  i s   s u p p o r t e d   u p o n  

a  f r a m e w o r k   c a r r i e d   by  the   p r e s s   11  and  i n c l u d e s   a  s p a c e d  

p a i r   of  p a r a l l e l   t r a c k   m e m b e r s   28  e x t e n d i n g   b e t w e e n  

s u p p o r t s   29  at   e i t h e r   s i d e   of  the   p r e s s .   A  b a s e   p l a t e   30 

is  m o u n t e d   upon  the   t r a c k   m e m b e r s   28  by  b e a r i n g   b l o c k s   31 

such   as  b a l l   b u s h i n g s   so  as  to  be  r e a d i l y   m o v a b l e   back  a n d  

f o r t h   a l o n g   the   t r a c k   m e m b e r s .   C o n t r o l l e d   m o v e m e n t   of  t h e  

c a r r i a g e   back  and  f o r t h   a l o n g   the   t r a c k   may  be  p r o v i d e d   by  

m e a n s   of  a  p e r f o r a t e d   m e t a l   d r i v e   t a p e   32  a f f i x e d   to  t h e  

b e a r i n g   b l o c k s   31  as  by  s t u d s   33.  The  d r i v e   t a p e   i s  

e n t r a i n e d   a r o u n d   the   d r i v e   s p r o c k e t   34  a t   one  end  of  t h e  

f r a m e w o r k   and  an  i d l e r   w h e e l   35  at   the   o t h e r   end .   As  w i l l  

be  a p p a r e n t   in  F i g .   2,  the   d r i v e   s p r o c k e t   is  c a r r i e d   b y  

the   s h a f t   of  a  s t e p p i n g   m o t o r   u n i t   36.  To  i n s u r e   t h a t  

m o v e m e n t   of  the   c a r r i a g e   w i l l   be  p r e c i s e l y   t i m e d   b y  

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

u n i t ,   t he   d r i v e   s p r o c k e t   i n c l u d e s   t e e t h   37  w h i c h   a r e  

r e c e i v e d   in  m a t i n g   p e r f o r a t i o n s   38  in  t h e   d r i v e   t a p e   3 2 .  

The  key  a c t u a t i n g   u n i t   12  is  m o u n t e d   upon   the   b a s e  

p l a t e   30  and  i n c l u d e s   a  key  p o s i t i o n i n g   s t e p p i n g   m o t o r   39 

whose   o u t p u t   s h a f t   c a r r i e s   a  p i n i o n   drum  40  p r o v i d e d   w i t h  

a  s u r f a c e   41  of  a  d u r a b l e   f r i c t i o n   m a t e r i a l .   A l s o  

j o u r n a l l e d   upon  a  s h a f t   42  a f f i x e d   to  t he   b a s e   p l a t e   is  a  

r o t a t a b l e   i d l e r   gea r   or  w h e e l   43,  l i k e w i s e   h a v i n g   a  

s u r f a c e   44  of  a  d u r a b l e   f r i c t i o n   m a t e r i a l .   The  f r i c t i o n a l  



s u r f a c e   41  of  the   p i n i o n   drum  40  e n g a g e s   t h e   f r i c t i o n a l  

s u r f a c e   44  of  the  i d l e r   g e a r   43,  and  c o n s e q u e n t l y  

o p e r a t i o n   of  t he   s t e p p i n g   mo to r   c a u s e s   r o t a t i o n   of  t h e  

i d l e r   gea r   in  a  d i r e c t i o n   o p p o s i t e   t h a t   of  the   p i n i o n   d r u m .  

As  shown  in  F i g s .   3  and  4,  the   keys   23  a re   c l o s e l y  

s p a c e d   l a t e r a l l y   a c r o s s   the  ink  f o u n t a i n   so  as  to  p e r m i t  

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

s e g m e n t s   a c r o s s   the  ink   r o l l   17.  To  a c h i e v e   t h i s  

r e l a t i v e l y   c l o s e   s p a c i n g ,   i t   may  be  n e c e s s a r y   to  o f f s e t   o r  

s t a g g e r   the  p o s i t i o n   of  a l t e r n a t e   ones   of  t he   f r i c t i o n  

w h e e l s   26  upon  the   b a r r e l s   24  of  the   k e y s .   As  w i l l   b e  

a p p a r e n t   in  F i g s .   3  and  4,  the   p l a n e s   of  t he   a d j a c e n t  

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

i d l e r   gea r   43  w i l l   be  of  s u f f i c i e n t   w i d t h   to  e n g a g e   o n e  

a f t e r   a n o t h e r   of  t he   f r i c t i o n   w h e e l s   in  b o t h   rows  as  i t   i s  

moved  back  and  f o r t h   a c r o s s   the  c o n s o l e   14  of   k e y s   by  t h e  

c a r r i a g e .  

A  p o s i t i o n   d e t e c t o r ,   shown  g e n e r a l l y   a t   45,  i s  

p r o v i d e d   fo r   m o n i t o r i n g   the   r o t a r y   p o s i t i o n s   of  the   k e y s .  

A  number  of  p r i o r   a r t   d e v i c e s   a re   a v a i l a b l e   w h i c h   wou ld   b e  

s u i t a b l e   fo r   t h i s   p u r p o s e .   By  way  of  e x a m p l e   and  as  s h o w n  

in  F i g s .   3  and  4,  one  such   d e v i c e   p a r t i c u l a r l y   w e l l   s u i t e d  

to  t h i s   a p p l i c a t i o n   is  a  s o - c a l l e d   m a g n e t i c   H a l l   e f f e c t  

t r a n s d u c e r   u t i l i z i n g   a  m u l t i p o l a r   r i n g   m a g n e t   46  a f f i x e d  

on  the  b a r r e l   24  of  e a c h   of  the  keys   23  b e h i n d   t h e  

f r i c t i o n   w h e e l   26.  A  s e n s o r   47  is  s e c u r e d   to  t he   b a s e  



p l a t e   30  of  the   c a r r i a g e   so  t h a t   when  the   key  a c t u a t i n g  

u n i t   13  i s   in  p o s i t i o n   to  a d j u s t   the  key ,   t he   s e n s o r   w i l l  

be  o p p o s i t e   t he   r i n g   m a g n e t   of  the   key.   The  s e n s o r   w i l l  

t h u s   d e t e c t   a n g u l a r   p o s i t i o n   or  r o t a t i o n   of  the   k e y  

t h r o u g h   the   c h a n g i n g   f i e l d   of  t he   r o t a t i n g   r i n g   m a g n e t   a n d  

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

a m o u n t   by  w h i c h   the   key  is   r o t a t e d .   As  w i l l   be  a p p a r e n t ,  

a  s i n g l e   s e n s o r   47  w i l l   s u f f i c e   for   i n d i c a t i n g   t h e  

p o s i t i o n s   of  t he   e n t i r e   c o n s o l e   14  of  k e y s .  

T h e r e   is   shown  in  F i g s .   5,  6  and  7  an  a l t e r n a t e  

e m b o d i m e n t   of  t he   i n v e n t i o n   u t i l i z i n g   a  s o m e w h a t   d i f f e r e n t  

a p p a r a t u s   fo r   m o u n t i n g   and  d r i v i n g   the  c a r r i a g e   o r  

p o s i t i o n i n g   u n i t .   In  o t h e r   r e s p e c t s ,   i t   i s   s u b s t a n t i a l l y  

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

a p p r o p r i a t e ,   l i k e   n u m e r a l s   a re   u sed   in  i d e n t i f y i n g   l i k e  

p a r t s .  

As  b e s t   shown  in  F i g .   5  a  c a r r i a g e   or  p o s i t i o n i n g  

u n i t ,   i n d i c a t e d   g e n e r a l l y   at   48,   is   m o u n t e d   upon   t h e   t r a c k  

m e m b e r s   28  so  as  to  be  m o v a b l e   back  and  f o r t h   t h e r e a l o n g  

a c r o s s   t he   c o n s o l e   14  of  k e y s .   More  p a r t i c u l a r l y ,   t h e  

c a r r i a g e   c o m p r i s e s   a  box  f r a m e   49  s l i d a b l y   m o u n t e d   u p o n  

the   u p p e r   one  of  t he   t r a c k   m e m b e r s   by  b a l l   b u s h i n g  

s u p p o r t s   50  and  upon  the   l o w e r   t r a c k   member  by  y o k e s   51  

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

means   of  a  d r i v e   m e c h a n i s m   i n c l u d i n g   a  s p l i n e d   s h a f t   52 

e x t e n d i n g   a c r o s s   t he   p r e s s   and  j o u r n a l l e d   a t   t h e   ends   ( n o t  



shown)  as  in  t he   s u p p o r t   members   29.  The  s p l i n e d   s h a f t   i s  

r o t a t e d   in  e i t h e r   d i r e c t i o n   in  a  c o n t r o l l e d   manner   as  by  a  

s t e p p i n g   mo to r   53,  m o u n t e d   upon  a  b r a c k e t   54  a f f i x e d   t o  

the  p r e s s   f r a m e w o r k   s u p p o r t s   29,  t h r o u g h   m e s h i n g   b e v e l  

g e a r s   55  and  56  a f f i x e d   to  the   o u t p u t   s h a f t   of  t h e  

s t e p p i n g   m o t o r   and  the   s p l i n e   s h a f t ,   r e s p e c t i v e l y .  

A  t r a v e l l i n g   h e l i c a l   gea r   57  h a v i n g   a  c e n t r a l   a p e r t u r e  

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

52  is  j o u r n a l l e d   upon  the   s p l i n e d   s h a f t   as  by  a n  

a p p r o p r i a t e   b a l l   b u s h i n g   58  so  as  to  be  f r e e l y   m o v a b l e  

a l o n g   the   s h a f t   w h i l e   b e i n g   d r i v e n   t h e r e b y .   T h e  

t r a v e l l i n g   h e l i c a l   g e a r   e n g a g e s   a  m a t i n g   g e a r   59  a f f i x e d  

to  a  s h a f t   60  j o u r n a l e d   in  b e a r i n g s   61  c a r r i e d   by  the   b o x  

f r a m e   49.  A l s o   a f f i x e d   to  the  s h a f t   60  so  as  to  r o t a t e  

t h e r e w i t h   is  a  p i n i o n   gea r   62.  The  p i n i o n   g e a r   e n g a g e s   a  

rack   63  a f f i x e d   to  and  e x t e n d i n g   t h r o u g h o u t   the   l e n g t h   o f  

the   f o u n t a i n   b a s e   18.  T h u s ,   as  w i l l   be  r e a d i l y  

a p p r e c i a t e d ,   o p e r a t i o n   of  the  m o t o r   53  w i l l   r o t a t e   t h e  

s p l i n e d   s h a f t   52  and  the   t r a v e l l i n g   h e l i c a l   g e a r   57  k e y e d  

t h e r e t o   w h i c h ,   in  t u r n ,   d r i v e s   the   m a t i n g   g e a r   59.  T h e  

s h a f t   60  t h u s   r o t a t e s   to  d r i v e   t he   p i n i o n   g e a r   62  i n  

m e s h i n g   e n g a g e m e n t   w i t h   the  r a c k   63  so  t h a t   the  c a r r i a g e  

48  is  c a u s e d   to  move  a l o n g   the  c o n s o l e   14  of  ink  keys   o n  

the  t r a c k   m e m b e r s   28.  S i n c e   the  t e e t h   of  the  t r a v e l l i n g  

h e l i c a l   g e a r   57  a re   i n t e r m e s h e d   w i t h   t he   t e e t h   of  t h e  

m a t i n g   gea r   59,   t h e   t r a v e l l i n g   g e a r   w i l l   move  w i t h   t h e  



c a r r i a g e   48  by  s l i d i n g   l o n g i t u d i n a l l y   a l o n g   the   s p l i n e d  

s h a f t   52  on  the   b a l l   b u s h i n g   58.  I t   w i l l   be  u n d e r s t o o d  

t h a t   by  s e l e c t i v e l y   o p e r a t i n g   the   s t e p p i n g   m o t o r   53  i n  

e i t h e r   d i r e c t i o n   the   c a r r i a g e   12  may  be  c a u s e d   to  m o v e  

back  and  f o r t h   a c r o s s   the  c o n s o l e   1 4 .  

The  key  p o s i t i o n i n g   s t e p p i n g   m o t o r   39  of  the  k e y  

a c t u a t i n g   u n i t   13  is  m o u n t e d   w i t h i n   the   box  f r a m e   49,  w i t h  

the  p i n i o n   drum  40  and  i d l e r   w h e e l   43  in  p o s i t i o n   w h e r e b y  

the   i d l e r   w h e e l   f r i c t i o n a l l y   e n g a g e s   e a c h   of  the   f r i c t i o n  

w h e e l s   26  in  s u c c e s s i o n   as  the  c a r r i a g e   moves  back  a n d  

f o r t h   a c r o s s   t he   c o n s o l e   14.  Key  p o s i t i o n   d e t e c t o r   m e a n s  

45  is  p r o v i d e d   by  a  m u l t i p o l a r   r i n g   m a g n e t   46  a f f i x e d   t o  

the  b a r r e l   24  of  each   key  and  a  s e n s o r   47  c a r r i e d   by  t h e  

box  f r a m e   49  so  as  to  be  a d j a c e n t   the   m a g n e t   of  a n y  

p a r t i c u l a r   key  when  the  key  a c t u a t i n g   u n i t   13  is   i n  

p o s i t i o n   to  a d j u s t   t h a t   k e y .  

In  b o t h   e m b o d i m e n t s   of  the  i n v e n t i o n   the   e n t i r e   k e y  

a d j u s t i n g   m e c h a n i s m   and  ink  f o u n t a i n   may  be  p i v o t a l l y  

a f f i x e d   to  a  s h a f t   64  c a r r i e d   by  t he   p r e s s   f r a m e w o r k   s o  

t h a t   t h e y   may  be  swung  d o w n w a r d l y   f rom  t he   o p e r a t i v e  

p o s i t i o n   shown  in  F i g s .   3  and  5  to   a  h o r i z o n t a l   p o s i t i o n  

f o r   f a c i l i t a t i n g   c l e a n i n g   and  m a i n t e n a n c e   of  t he   i n k  

f o u n t a i n   16,  ink   r o l l   17  and  f l e x i b l e   b l a d e   1 9 .  

B r i e f l y   r e v i e w i n g   the  o p e r a t i o n   of  t h e   i n v e n t i o n   a n d  

r e f e r r i n g   to  the  e m b o d i m e n t s   of  F i g s .   1  to  3,  d u r i n g   a  

p r i n t i n g   run  the   t h i c k n e s s   p r o f i l e   of  t he   ink  s u p p l i e d   t o  



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

for   e x a m p l e ,   as  t a u g h t   by  the   a f o r e m e n t i o n e d   U .S .   P a t e n t  

No.  4 , 0 0 8 , 6 6 4 ,   or  by  a  r o v i n g   o n - p r e s s   c o l o r   s e n s o r   o r  

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

u t i l i z e d   in  a  number   of  w a y s ,   the   d e t a i l s   of  w h i c h   a r e   n o t  

p a r t   of  the   p r e s e n t   i n v e n t i o n ,   f o r   c o n t r o l l i n g   the   k e y  

a d j u s t i n g   m e c h a n i s m   10  of  t he   i n v e n t i o n .   T h u s ,   when  i t   i s  

d e t e r m i n e d   t h a t   a d j u s t m e n t . o f   the   ink  f i l m   t h i c k n e s s   i s  

r e q u i r e d   in  one  or  more  a r e a s   a l o n g   t h e   ink   r o l l ,   t h e  

s t e p p i n g   m o t o r   d r i v e   u n i t   36  i s   i n s t r u c t e d   to   move  t h e  

c a r r i a g e   12  f rom  i t s   p r e s e n t   p o s i t i o n   to  the   key  23  

c o n t r o l l i n g   the  ink  f i l m   t h i c k n e s s   in  t h a t   a r e a   or  z o n e .  

A s . t h e   c a r r i a g e   m o v e s ,   a  s i g n a l   is  s e n t   to  t h e   s t e p p i n g  

m o t o r   39  c a u s i n g   i t   to  d r i v e   t he   i d l e r   w h e e l   43  at   a  

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

the   m o v e m e n t   of  the  c a r r i a g e   so  t h a t   as  t h e   i d l e r   w h e e l  

f r i c t i o n a l l y   e n g a g e s   t he   f r i c t i o n   w h e e l   26  of  any  key  n o t  

r e q u i r i n g   a d j u s t m e n t   in  mov ing   t h e r e p a s t ,   i t   w i l l   m e r e l y  

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

r o t a t e .   When  the   a d j u s t i n g   m e c h a n i s m   e n c o u n t e r s   a  k e y  

r e q u i r i n g   a d j u s t m e n t ,   t he   s t e p p i n g   m o t o r   39  w i l l   r e c e i v e   a  

command  to  r o t a t e   the  f r i c t i o n   w h e e l   by  a  p r e d e t e r m i n e d  

a m o u n t   in  the   d i r e c t i o n   a p p r o p r i a t e   to  r e t r a c t   or  a d v a n c e  

the   t i p   25  of  the  key  to  t h e r e b y   i n c r e a s e   or  d e c r e a s e   t h e  

t h i c k n e s s   of  the   ink  f i l m .  

I t   is  a n t i c i p a t e d   t h a t   the   key  a d j u s t i n g   m e c h a n i s m   o f  

the   i n v e n t i o n   may  be  c o n t r o l l e d   as  by  a  m i c r o p r o c e s s o r  



w h e r e i n   p r o g r a m s   a re   s t o r e d   to  e s t a b l i s h   p r e d e t e r m i n e d   i n k  

t h i c k n e s s   p r o f i l e s   fo r   d i f f e r e n t   j o b s   t h a t   may  be  run  o n  

the   p r e s s .  

I t   is  to  be  u n d e r s t o o d   t h a t   t h e  f o r m s   of  the  i n v e n t i o n  

h e r e w i t h   shown  and  d e s c r i b e d   a re   to  be  t a k e n   a s  

i l l u s t r a t i v e   e m b o d i m e n t s   o n l y   of  the   same  and  t h a t   v a r i o u s  

c h a n g e s   in  the   s h a p e ,   s i z e   and  a r r a n g e m e n t   of  p a r t s ,   a s  

w e l l   as  v a r i o u s   p r o c e d u r a l - c h a n g e s ,   may  be  r e s o r t e d   t o  

w i t h o u t   d e p a r t i n g   f rom  t he   s p i r i t   of  t he   i n v e n t i o n .   F o r  

e x a m p l e ,   the   a d j u s t m e n t   keys   can  be  of  the   t y p e   t h a t   a r e  

l e v e r   a c t u a t e d   or  cam  a c t u a t e d .  



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

r o l l   and  a  m e t e r i n g   means   e x t e n d i n g   t h e r e a l o n g   f o r  

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

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

r o l l ,   s a i d   r o l l   and  m e t e r i n g   means  d e f i n i n g   a  f l u i d  

f o u n t a i n ,   a  p l u r a l i t y   of  i n d e p e n d e n t l y   a d j u s t a b l e   k e y s  

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

edge   moving   c l o s e r   to  s a i d   r o l l   upon  a d j u s t m e n t   of  a n  

a s s o c i a t e d   key  in  one  d i r e c t i o n   a n d  m o v i n g   f a r t h e r   f r o m  

s a i d   r o l l   upon  a d j u s t m e n t   of  s a i d   a s s o c i a t e d   key  in  t h e  

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

of  the   f l u i d   d e p o s i t e d   a c r o s s   the   s u r f a c e   of  s a i d   r o l l   a s  

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

and  f o r t h   a l o n g   s a i d   k e y s ,   and  key  a c t u a t i n g   means   c a r r i e d  

by  s a i d   c a r r i a g e   f o r   s e l e c t i v e l y   a d j u s t i n g   s a i d   k e y s ,   s a i d  

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

d r i v i n g   a  s e l e c t e d   k e y .  

2.  The  f l u i d   m e t e r i n g   a p p a r a t u s   of  c l a i m   1  w h e r e i n  

each   s a i d   key  is  r o t a t a b l y   a d j u s t a b l e   and  i n c l u d e s   a  

b a r r e l   to  which   is  a f f i x e d   a  f r i c t i o n   w h e e l   p o s i t i o n e d   t o  

be  d r i v e a b l y   e n g a g e d   by  s a i d   d r i v e   means   as  s a i d   k e y  

a c t u a t i n g   means  moves   t h e r e p a s t .  



3.  The  f l u i d   m e t e r i n g   a p p a r a t u s   of  c l a i m   2  w h e r e i n  

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

to  d r i v e a b l y   e n g a g e   each   key  s e p a r a t e l y   and  s a i d   a p p a r a t u s  

f u r t h e r   i n c l u d e s   means  for   r o t a t i n g   s a i d   d r i v e   member  at  a  

s p e e d   and  in  t he   d i r e c t i o n   s y n c h r o n i z e d   w i t h   t he   m o v e m e n t  

of  s a i d   c a r r i a g e   w h e r e b y   s a i d   d r i v e   member  r o l l s   over   t h e  

f r i c t i o n   w h e e l   of  any  of  s a i d   keys   no t   to  be  a d j u s t e d  

w i t h o u t   c a u s i n g   r o t a t i o n   t h e r e o f   and  s a i d   means  f o r  

r o t a t i n g   s a i d   d r i v e   member  r o t a t e s   s a i d   d r i v e   member  at  a  

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

s e l e c t e d   key  in  r e s p o n s e   to  a  c o m m a n d .  

4.  The  f l u i d   m e t e r i n g   a p p a r a t u s   of  c l a i m   1  f u r t h e r  

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

p o s i t i o n   of  e ach   of  s a i d   k e y s .  

5.  The  f l u i d   m e t e r i n g   a p p a r a t u s   of  c l a i m   4  w h e r e i n  

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

a f f i x e d   to  s a i d   c a r r i a g e   and  p o s i t i o n e d   o p p o s i t e   a  k e y  

when  s a i d   key  a c t u a t i n g   means  i s   in  p o s i t i o n   to  a d j u s t  

t h a t   key ,   and  means   on  each  s a i d   key  f o r   p r o d u c i n g   a  

m a g n e t i c   f i e l d   t h a t   v a r i e s   at  s a i d   s e n s o r   as  s a i d   key  i s  

a d j u s t e d .  

6.  A  f l u i d - m e t e r i n g   a p p a r a t u s   i n c l u d i n g   a  r o t a t a b l e  

r o l l   and  m e t e r i n g   means   e x t e n d i n g   t h e r e a l o n g   f o r   m e t e r i n g  



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

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

r o l l ,   s a i d   r o l l   and  s a i d   m e t e r i n g   means   d e f i n i n g   a  f l u i d  

f o u n t a i n ,   a  p l u r a l i t y   of  i n d e p e n d e n t l y   a d j u s t a b l e   k e y s  

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

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

to  s a i d   r o l l   upon  r o t a t i o n   of  an  a s s o c i a t e d   key  in  o n e  

d i r e c t i o n   and  moving   f a r t h e r   f rom  s a i d   r o l l   upon  r o t a t i o n  

of  s a i d   a s s o c i a t e d   key  in  t he   o t h e r   d i r e c t i o n   to  t h e r e b y  

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

a c r o s s   t h e   s u r f a c e   of  s a i d   r o l l   as  s a i d   r o l l   r o t a t e s ,   a  

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

k e y s ,   key  a c t u a t i n g   means   on  s a i d   c a r r i a g e   fo r   a d j u s t i n g  

s a i d   k e y s ,   s a i d   key  a c t u a t i n g   means   i n c l u d i n g   m e a n s  

d r i v e a b l y   e n g a g i n g   each   of  s a i d   k e y s   in  s u c c e s s i o n   as  s a i d  

c a r r i a g e   moves  a l o n g   s a i d   k e y s ,   means   fo r   mov ing   s a i d  

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

a  f i r s t   p o s i t i o n   to  a  s e c o n d   p o s i t i o n   at  one  of  s a i d   k e y s  

to  be  a d j u s t e d ,   and  means   d r i v i n g   s a i d   key  a c t u a t i n g   m e a n s  

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

c a r r i a g e   as  s a i d   c a r r i a g e   moves   f rom  s a i d   f i r s t   to  s a i d  

s e c o n d   p o s i t i o n   so  t h a t   any  of  s a i d   k e y s   e n g a g e d   by  s a i d  

key  a c t u a t i n g   means  b e t w e e n   s a i d   f i r s t   and  s e c o n d   p o s i t i o n  

r e m a i n s   s t a t i o n a r y .  

7.  The  f l u i d   m e t e r i n g   a p p a r a t u s   o f  c l a i m   6  w h e r e i n  

s a i d   c a r r i a g e   is  m o u n t e d   on  t r a c k   m e m b e r s ,   s a i d   means   f o r  



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

s a i d   c a r r i a g e   and  e n t r a i n e d   a b o u t   a  s p r o c k e t   and  an  i d l e r  

w h e e l ,   and  a  s t e p p i n g   mo to r   d r i v i n g   s a i d   s p r o c k e t .  

8.  The  f l u i d   m e t e r i n g   a p p a r a t u s   of  c l a i m   6  w h e r e i n  

each   s a i d   key  i n c l u d e s   a  f r i c t i o n   w h e e l ,   and  s a i d   k e y  

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

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

of  s a i d   keys   in  s u c c e s s i o n   as  s a i d   c a r r i a g e   moves  a l o n g  

s a i d   l i n e   of  keys   and  d r i v e   a  s e l e c t e d   f r i c t i o n   w h e e l   by  

f r i c t i o n a l   c o n t a c t   t h e r e w i t h .  

9.  The  f l u i d   m e t e r i n g   a p p a r a t u s   of  c l a i m   6  w h e r e i n  

each   s a i d   key  c o m p r i s e s   a  b a r r e l   t h r e a d e d   t h r o u g h   a  

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

a g a i n s t   s a i d   m e t e r i n g   m e a n s ,   and  a  r e a r w a r d   e x t e n s i o n   t o  

w h i c h   is  a f f i x e d   a  f r i c t i o n   w h e e l   a d a p t e d   to  be  d r i v e n   b y  

s a i d   key  a c t u a t i n g   means  for   r o t a t i n g   s a i d   b a r r e l .  

10.  The  f l u i d   m e t e r i n g   a p p a r a t u s   of  c l a i m   9  w h e r e i n  

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

mo to r   and  an  i d l e r   whee l   d r i v e n   t h e r e b y ,   s a i d   i d l e r   w h e e l  

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

whee l   of  e ach   s a i d   key  as  s a i d   c a r r i a g e   moves  a l o n g   t h e  

l i n e   of  k e y s .  
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