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©  Method  and  apparatus  for  non-contact  application  of  infor- 
mation  patterns  of  variable  size  and  format  on  a  plurality  of 
discrete  moving  objects  1  2  carried  linearly  on  a  conveyor  14. 
The  objects  move,  horizontally  spaced  apart,  past  at  least  one 
print  head  16  having  plural  ink  sources  arranged  vertically 
relative  to  the  moving  objects.  An  information  pattern  is 
provided  to  control  means  20.  The  leading  edge  of  an  object  is 
detected  along  with  the  velocity  of  said  object.  Representative 
signals  are  directed  to  the  control  means  20  having  inputs  for 
receiving  said  signals,  the  control  means  energizing  selected 
piezoelectric  cystal  pumping  devices  in  predetermined  relation 
to  the  velocity  signal  according  to  the  pattern  to  provide  small 
ink  drop  streams.  The  ink  sources  are  synchronously  inter- 
rupted  with  the  movement  of  the  object  and  each  succeeding 
object  is  marked  in  the  line. 
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This  i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  ink  p r i n t i n g  

and  more  p a r t i c u l a r l y ,   p r o v i d e s   a  method  and  a p p a r a t u s   f o r  

mark ing   an  i n f o r m a t i o n   p a t t e r n   of  v a r i a b l e   s i ze   a n d  f o r m a t   on 

a  p l u r a l i t y   of  d i s c r e t e   moving  o b j e c t s   c a r r i e d   in  a  l i n e   on 

a  c o n v e y o r .  

I t   is  known  to  use  ink  or  s i m i l a r   l i q u i d s   to  mark  

moving  o b j e c t s   us ing   a  s t a t i o n a r y   p r i n t   head  having  an  a r r a y  

of  ink  n o z z l e s .   The  ink  d r o p l e t s   a r e  p r o j e c t e d   in  a  d i r e c t i o n  

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  the  d i r e c t i o n   of  movement  o f  

the  o b j e c t s   and  the  t e c h n i q u e   is  commonly  known  as  " d r o p - o n -  

demand"  m a r k i n g .  

Problems  with  the  p r i o r   a r t   systems  i n c l u d e   a  l a c k  

of  f l e x i b i l i t y  i n   chang ing   the  s i z e   o f  a   c h a r a c t e r  t o  b e   m a r k e d .  

W h e r e   d i f f e r e n t   s i z e   c h a r a c t e r s   are  d e s i r e d   m u l t i p l e   p r i n t  

heads  m u s t  b e   employed.   The  p r i o r  a r t   sys tems  g e n e r a l l y   r e q u i r e  

a  l a r g e   q u a n t i t y   of  ink  and  ink  m e t e r i n g   e q u i p m e n t .   The  i n k  

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

s i z e .   Where  mark ing   on  an  a b s o r b e n t  s u r f a c e   is  i n v o l v e d   t h e  

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

Ano the r   p rob lem  wi th   the  p r i o r   a r t   sys tems   is  t h a t  

l e g i b i l i t y  d e c r e a s e s   wi th   i n c r e a s i n g   c h a r a c t e r   s i z e .   F o r  

example ,   r e p r o d u c t i o n  o f   n o n a l p h a n u m e r i c   symbols  such  a s  

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

c h a r a c t e r   s i z e  i n c r e a s e s .   P r i o r   sys tems   h a v e  i n c r e a s e d   c h a r a c t e r  

s i z e   b y  s p r a y i n g   l a r g e r   ink  dots   and  p r o v i d i n g   l a r g e r   s p a c i n g  

be tween   the  ink  n o z z l e s .  

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

m a r k i n g  a n   i n f o r m a t i o n   p a t t e r n   of  v a r i a b l e   s i z e   and  format   on 



a  p l u r a l i t y   of  d i s c r e t e   moving  o b j e c t s   c a r r i e d   in  a  l i n e   on  a 

conveyor   c h a r a c t e r i z e d   by  the  s t ep s   of  p r o v i d i n g   the  i n f o r m a t i o n  

p a t t e r n   to  c o n t r o l   means,  moving  the  o b j e c t s   in  a  h o r i z o n t a l  

d i r e c t i o n ,   p r o v i d i n g   a  p l u r a l i t y   of  sou rces   of  smal l   i n k  

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

edge  of  one  of  the  o b j e c t s ,   d e t e c t i n g   the  v e l o c i t y   of  the  one  

moving  o b j e c t ,   s e l e c t i n g   d i f f e r e n t   ones  of  sa id   s o u r c e s   of  i n k  

drops   a c c o r d i n g   to  the  p a t t e r n ,   p r o v i d i n g   p i e z o e l e c t r i c   c r y s t a l  

pumping  d e v i c e s   coupled   to  sa id   s o u r c e s ,  

s e q u e n t i a l l y   a c t i v a t i n g   sa id   s e l e c t e d   ones  of  sa id   s o u r c e s   o f  

ink  d rops   in  p r e d e t e r m i n e d   r e l a t i o n   to  sa id   v e l o c i t y ,  

s y n c h r o n o u s l y   i n t e r r u p t i n g   sa id   sou rce s   of  ink  drops   wi th   t h e  

movement  of  the  one  o b j e c t ,   a n d  r e p e a t i n g   the  s t ep s   of  d e t e c t i n g  

l e a d i n g   edge ,   d e t e c t i n g   v e l o c i t y ,   s e l e c t i n g   ink  s o u r c e s ,  

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

a n d   s y n c h r o n o u s l y   i n t e r r u p t i n g   wi th   each  s u c c e e d i n g   o b j e c t .  

F u r t h e r ,   the  i n v e n t i o n   a l so   p r o v i d e s   a p p a r a t u s   f o r  

m a r k i n g ' a n   i n f o r m a t i o n   p a t t e r n   of  v a r i a b l e   s i z e   and  fo rmat   on  

a  p l u r a l i t y   of  d i s c r e t e   moving  o b j e c t s   c a r r i e d   in  a  l i n e   on 

a  conveyor   a c c o r d i n g   to  the  method  of  marking  d e s c r i b e d   a b o v e  

c h a r a c t e r i z e d   by  at  l e a s t   one  ink  p r i n t   head  hav ing   a  p l u r a l i t y  

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

c r y s t a l   pumps  coup led   i n d i v i d u a l l y   to  each  of  sa id   n o z z l e s   a n d  

an  ink  sou rce   coup led   to  sa id   n o z z l e s ,   a  f i r s t   s e n s o r   f o r  

d e t e c t i n g   a  l e a d i n g   edge  of  one  of  the  o b j e c t   and  d e r i v i n g   a 

s t a r t i n g   s i g n a l ,   a  second  s enso r   for  d e t e c t i n g   the  v e l o c i t y   o f  

the  o n e  o b j e c t   and  d e r i v i n g   a  v e l o c i t y   s i g n a l ,   a  c o n t r o l   d e v i c e  

hav ing   i n p u t s   for  r e c e i v i n g   the  p a t t e r n   to  be  marked,   s a i d  



s t a r t i n g   s i g n a l   and  said  v e l o c i t y   s i g n a l ,   and  o u t p u t s ,   p r o v i d i n g  

an  o u t p u t   s i g n a l s ,   the  o u t p u t s   be ing   coupled  to  s a id   p i e z o -  

e l e c t r i c   c r y s t a l   pumps ,   s e l e c t e d   ones  of  said  p i e z o e l e c t r i c  

c r y s t a l   pumps  a d a p t e d   to  be  e n e r g i z e d   by  said  o u t p u t   s i g n a l s  

in  p r e d e t e r m i n e d   r e l a t i o n   to  sa id   v e l o c i t y   s i g n a l   a c c o r d i n g   t o  

the  p a t t e r n ,   and  means  for  s y n c h r o n o u s l y   i n t e r r u p t i n g   sa id   i n k  

p r i n t   head  wi th   the  movement  of  the  one  s u b j e c t .  

The  p r e f e r r e d   embodiments  of  t h i s   i n v e n t i o n   now  w i l l  

be  d e s c r i b e d ,   by  way  of  example,   with  r e f e r e n c e   to  the   d r a w i n g s  

accompanying   t h i s   s p e c i f i c a t i o n   in  w h i c h :  

F i g u r e   1  is  f r a g m e n t a r y   p e r s p e c t i v e   view  i l l u s t r a t i n g  

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

on  a  conveyor ,   p o r t i o n s   of  the  a p p a r a t u s   being  shown  d i a g r a m -  

m a t i c a l l y ;  

F i g u r e s   2,  3,  4  and  5  are  exemplary   r e p r e s e n t a t i o n s  

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

as  shown  in  F i g u r e   1;  a n d  

F i g u r e   6  is  a  f r a g m e n t a r y   p lan   view  of  the  a p p a r a t u s  

shown  in  F i g u r e   1 .  

The  e n s u e i n g   s p e c i f i c a t i o n   w i l l   d e s c r i b e   a  method  f o r  

mark ing   an  i n f o r m a t i o n   p a t t e r n   of  v a r i a b l e   s i ze   and  fo rmat   on  

a  p l u r a l i t y   of  d i s c r e t e   moving  o b j e c t s   c a r r i e d   in  a  l i n e   on  

a  c o n v e y o r .   A  s t a t i o n a r y   ink  p r i n t   head  i n c l u d i n g   a  s i n g l e  

v e r t i c a l   column  of  smal l   ink  n o z z l e s   is  employed.   The  h e i g h t  

of  the  column  of  n o z z l e s   is  s e l e c t e d   to  be  equal   to  the  h e i g h t  

o f . t h e   t a l l e s t   c h a r a c t e r   or  symbol  to  be  marked.   U n i f o r m  

s p a c i n g   is  p r o v i d e d   be tween   the  n o z z l e s .   Each  n o z z l e   is  c o n n e c t e d  

to  an  ink  feed  o r i f i c e   t h a t   is  i n d i v i d u a l l y   c o n t r o l l e d   by  an  



e l e c t r o m e c h a n i c a l   t r a n s d u c e r   dev ice   such  as  a  p i e z o e l e c t r i c  

c r y s t a l   pumping  dev ice   a l l o w i n g   high  speed  o p e r a t i o n .   The 

o r i f i c e s   are  formed  by  e t c h i n g   a  f l a t   s u r f a c e   and  bonding   a 

second   f l a t   s u r f a c e   or  cover  p l a t e   to  the  f i r s t   f l a t   s u r f a c e  

and  the  r e s u l t a n t   o r i f i c e s   are  coup led   to  the  i n d i v i d u a l  

ink  n o z z l e s .   Such  p r i n t   head  a p p a r a t u s   is  p r e s e n t l y   a v a i l a b l e  

in  the  ink  sp ray   ma rke t ,   such  as  u n i t s   sold   by  A n d e r s o n - J a c o b s o n  

of  San  Jose ,   C a l i f o r n i a .  

The  o b j e c t s   to  be  marked  are  moved  in  a  h o r i z o n t a l  

d i r e c t i o n   and  the  ink  n o z z l e s   are  o r i e n t e d   in  a  v e r t i c a l   d i r e c t i o n .  

A  f i r s t   s e n s o r   is  p r o v i d e d   to  d e t e c t   the  l e a d i n g   edge  of  t h e  

o b j e c t   and  p r o v i d e   a  s t a r t   s i g n a l   to  a ' c o n t r o l   u n i t .   A  s e c o n d  

s e n s o r   is  p r o v i d e d   to  d e t e c t   the  v e l o c i t y   of  the  one  mov ing  

o b j e c t   and  p r o v i d e   a  v e l o c i t y   s i g n a l   to  the  c o n t r o l   u n i t .  

D i f f e r e n t   o n e s  o f   the  s o u r c e s   of  ink  drops  are  s e l e c t e d  

a c c o r d i n g   to  the  p a t t e r n   and  s e q u e n t i a l l y   a c t i v a t e d   in  p r e -  

d e t e r m i n e d   r e l a t i o n   to  the   v e l o c i t y .   The  s o u r c e s   of  ink  d r o p s  

are   s e q u e n t i a l l y   i n t e r r u p t e d   with  the  movement  of  the   one  o b j e c t  

and  the  above  s t e p s   are  r e p e a t e d   with  each  s u c c e e d i n g   o b j e c t  

in  the   l i n e .  

R e f e r r i n g   to  F igu re   1,  the  ink  marking  a p p a r a t u s  

embodying  the  i n v e n t i o n   is  i l l u s t r a t e d   and  d e s i g n a t e d   g e n e r a l l y  

by  r e f e r e n c e   c h a r a c t e r   10.  The  o b j e c t s   to  be  marked  a r e  

i l l u s t r a t e d   as  c o n t a i n e r s   or  s h i p p i n g   c a r t o n s   12  t h a t   a r e  

c a r r i e d   on  a  conveyor   14.  The  a p p a r a t u s   10  i n c l u d e s   a  p r i n t   h e a d  

a p p a r a t u s   16,  an  ink  supp ly   18,  a  c o n t r o l   u n i t   20,  p r o g r a m m i n g  

i n p u t s   22  and  s e n s o r s   26,  28.  F i g u r e s   2-5  i l l u s t r a t e   e x a m p l e s  

of   i n d i c i a   to  be  marked  on  each  of  the  moving  c o n t a i n e r s   12  b y  

the  a p p a r a t u s   10 .  



The  c o n t a i n e r s   12  are  i l l u s t r a t e d   as  moving  fro:7 

l e f t   to  r i g h t   and  a p p a r a t u s   10  is  i l l u s t r a t e d   as  mark ing   on 

the  c o n t a i n e r s   12  from  r i g h t   to  l e f t .   The  p a t t e r n   30  i s  

marked  s e q u e n t i a l l y   on  each  of  the  c o n t a i n e r s   12  moving  in  a 

l i n e   on  the  conveyor   14.  The  p a t t e r n   30  is  formed  of  dots   31 

t h a t   are  d i s c r e t e l y   formed  by  p r o j e c t i n g   ink  from  i n d i v i d u a l  

n o z z l e s   in  the  p r i n t   head  16.  The  ink  dots  can  have  a  s i z e  

of  a p p r o x i m a t e l y   1/64  i n c h .  

The  p r i n t e d   head  16  i n c l u d e s   a  s i n g l e   column  of  s m a l l  

n o z z l e s .   The  h e i g h t   of  the  column  of  n o z z l e s   in  p r i n t   head  16 

is  equal   to  the  h e i g h t   of  the  t a l l e s t   p a t t e r n   to  be  m a r k e d .  

For  example,   p r i n t   head  16  i n c l u d e s   one  hundred  equa l   s p a c e d  

n o z z l e s   a r r a n g e d   in  a  s i n g l e   v e r t i c a l   2  inch  c o l u m n .  

The  s i z e   of  the  i n d i c i a   to  be  marked,  for   e x a m p l e  

the  i n d i c i a   32  i l l u s t r a t e d   in  F igure   2,  can  be  v a r i e d   b y  

a c t i v a t i n g   d i f f e r e n t   s e l e c t e d   n o z z l e s   w i t h i n   p r i n t   head  1 6 .  

A  c h a r a c t e r   may  be  p r o v i d e d   with  a  h e i g h t   of  1/8  inch  b y  

a c t i v a t i n g   s e l e c t e d   ones  of  the  lower  7  of  the  one  h u n d r e d  

n o z z l e s .   A  p a t t e r n   c o n v e n i e n t l y   could  i n c l u d e   n ine   l i n e s  

s i m u l t a n e o u s l y   marked.   The  width  of  c h a r a c t e r   to  be  m a r k e d  

can  be  v a r i e d   by  a l t e r i n g   the  f r e q u e n c y   of  s e q u e n t i a l   a c t i v a t i o n  

of  s e l e c t e d   ones  of  the  n o z z l e s   in  r e l a t i o n   of  the  v e l o c i t y  

of  the  moving  o b j e c t .  

The  fo rma t   of  the  c h a r a c t e r   or  s t y l e   may  be  v a r i e d   a s  

i l l u s t r a t e d   in  F i g u r e s   2  th rough   5.  F igu re   3  i l l u s t r a t e s   an  

i n d i c i a   34  formed  of  d i s t i n c t   dots   and  F igure   4  i l l u s t r a t e s  

the  same  c h a r a c t e r   p roduced   to  have  a  c o n t i n u o u s   a p p e a r a n c e .  

F igu re   5  i l l u s t r a t e s   an  i n d i c i a   38  having   an  exponen t   2,  and  a 



p a t t e r n   t h a t   is  c o n t i n u o u s .  

The  c o n t r o l   u n i t   20  can  be  a  m i c r o p r o c e s s o r   or  o t h e r  

compu te r .   C o n t r o l   u n i t   20  p r o v i d e s   c o n t r o l   s i g n a l s   t h rough   a 

cab l e   b u n d l e   24  to  the  p r i n t   head  16.  Each  p i e z o e l e c t r i c  

c r y s t a l   c o n t r o l l i n g   an  ink  source   s e p a r a t e l y   r e c e i v e s   a  c o n t r o l  

s i g n a l   from  u n i t   20.  The  c o n t r o l   u n i t   20  is  c apab l e   of  r e c e i v i n g  

i n p u t   da t a   from  s e n s o r s   such  as  s enso r   26  d e t e c t i n g   t h e  

p r e s e n c e   of  the  c o n t a i n e r   12  at  the  s t a r t i n g   l o c a t i o n   a n d  

s e n s o r   28  d e t e c t i n g   the  v e l o c i t y   of  the  c o n t a i n e r   12  as  i t  

moves  on  the  conveyor   1 4 .  

The  c o n t r o l   u n i t   20,  for  example,   may  i n c l u d e   t h e  

f o l l o w i n g :  

A l t e r n a t e l y   a  s i n g l e   boa rd   computer   can  be  used  for   the  c o n t r o l  

u n i t   20,  such  as  the  iSBC  80/05  s i n g l e   board   computer   so ld   b y  

I n t e l   C o r p o r a t i o n   of  Santa   C la ra ,   C a l i f o r n i a .   Any  of  many 

g e n e r a l   p u r p o s e   c o n t r o l l e r s   de s igned   to  be  used  in  a  v a r i e t y  

of  a p p l i c a t i o n s   as  is  d e s i r e d   can  be  e m p l o y e d .  

Programming  i npu t   22  can  take  the  form  of  a  memory 

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

r e a l - t i m e   i n p u t s   p r o v i d e d   by  an  o p e r a t o r   of  a p p a r a t u s   10,  such  

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

l o g o t y p e s ,   and  an  o p t i c a l   s canne r   may  be  emoloyed.   In  o p e r a t i o n ,  



the  o p t i c a l   s canne r   scans  a  p h o t o g r a p h   or  o b j e c t   and  d i g i t i z e s  

the  g r a p h i c a l   i n f o r m a t i o n   to  d e f i n e   a  p a t t e r n   to  be  m a r k e d  

and  the  d i g i t a l   s i g n a l   is  p rov ided   to  a  c o n t r o l   u n i t   20  can  b e  

programmed  to  p r o v i d e   a  h a l f t o n e   image  p a t t e r n ,   t h e r e b y   f u r t h e r  

d e c r e a s i n g   ink  c o n s u m p t i o n .   The  c o n t r o l   un i t   20  can  p r o v i d e  

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

16.  This  c a p a b i l i t y   is  u s e f u l ,   for  example,   where  m a r k i n g  

is  r e q u i r e d   on  two  s ides   of  an  o b j e c t   or  two  or  more  c o l o r s  

of  ink  are  r e q u i r e d .  

The  a p p a r a t u s   10  p r o v i d e s   for  changes  in  v e l o c i t y  

o c c u r i n g  o n   o c c a s i o n s   the  conveyor   mechanism  14  i n i t i a t e s   o r  

t e r m i n a t e s   o p e r a t i o n .   Sensor   28  p r o v i d e s   a  v e l o c i t y   s i g n a l   28 '  

to  the  c o n t r o l   u n i t   20  and  the  p a t t e r n   is  marked  in  p r e d e t e r m i n e d  

r e l a t i o n   to  the  v e l o c i t y   s i g n a l   2 8 ' .   Sensor   26  p r o v i d e s   a 

s i g n a l   26'  to  the  c o n t r o l   u n i t   20  to  s t a r t   the  mark ing   a p p a r a t u s  

10,  t h e r e b y   p r o v i d i n g   for  any  n o n l i n e a r   queue  of  the  c o n t a i n e r s  

or  o b j e c t s   12  to  be  m a r k e d .  

R e f e r r i n g   to  F igure   6,  t h e r e   is  i l l u s t r a t e d   a  m e c h a n i s m  

40  t h a t   a c t s   to  m a i n t a i n   an  a c c u r a t e   space   or  s e p a r a t i o n  

be tween   the  o b j e c t   12  and  the  p r i n t i n g   head  16.  The  ink  n o z z l e s  

in  p r i n t i n g   head  16  are  very  smal l   and  a  very  smal l   s e p a r a t i o n  

42  be tween   the  p r i n t i n g   head  16  and  the  o b j e c t   12  must  b e  

m a i n t a i n e d .   Mechanism  40  is  p r o v i d e d   to  compensa t e   for  any  

i r r e g u l a r i t i e s   in  the  s u r f a c e   of  c o n t a i n e r   12.  Mechanism  40 

i n c l u d e s   a  r i d i n g   wheel  28  coup led   to  p r i n t i n g   head  16  and  a 

s p r i n g   dampening  member  41  coupled   to  head  1 6 .  



1.  A  method  of  marking  an  i n f o r m a t i o n   p a t t e r n   o f  

v a r i a b l e   s i z e s   and  format   on  a  p l u r a l i t y   of  d i s c r e t e   moving 

o b j e c t s   c a r r i e d   in  a  l i n e   on  a  conveyor   c h a r a c t e r i s e d   by  t h e  

s t e p s   o f :  

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

d e v i c e ,  

b.  moving  the  o b j e c t s   in  a  h o r i z o n t a l   d i r e c t i o n ,  

c.  p r o v i d i n g   a  p l u r a l i t y   of  sou rces   of  smal l   i n k  

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

d.  d e t e c t i n g   a  l e a d i n g   edge  of  one  of  the   o b j e c t s ,  

e.  d e t e c t i n g   the  v e l o c i t y   of  the  one  moving  o b j e c t ,  

f.   s e l e c t i n g   d i f f e r e n t   ones  of  sa id   s o u r c e s   of  i n k  

drops  a c c o r d i n g   to  the  p a t t e r n ,  

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

coupled   to  sa id   s o u r c e s ,  

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

sa id   sou rces   of  ink  drops  in  p r e d e t e r m i n e d  

r e l a t i o n   to  sa id   v e l o c i t y .  

i .   s y n c h r o n o u s l y   i n t e r r u p t i n g   sa id   s o u r c e s   of  i n k  

drops  with  the  movement  of  the  one  o b j e c t ,   and  

j.   r e p e a t i n g   s t eps   d,  e,  f,  g,  h,  and  i  w i t h   e a c h  

s u c c e e d i n g   o b j e c t .  

2.  The  method  a c c o r d i n g   to  c la im  1  c h a r a c t e r i z e d   i n  

t h a t   the  s i z e   of  the  i n d i c i a   to  be  marked  is  v a r i e d   by  a c t i v a t i r  

d i f f e r e n t   s e l e c t e d   n o z z l e s   and  the  width   cf  the  i n d i c i a   i s  

v a r i e d   by  a l t e r i n g   the  s e l e c t e d   a c t i v a t i o n   of  s e l e c t e d   ones  o f  

s a i d   n o z z l e s   in  r e l a t i o n   to  the  v e l o c i t y   of  the  moving  o b j e c t .  



3.  The  method  a c c o r d i n g   to  claim  1  c h a r a c t e r i z e d  

in  t h a t   the  s e l e c t e d   i n f o r m a t i o n   p a t t e r n   is  a p p l i e d   b y  

p r o j e c t i n g   smal l   dots   of  ink  and  l a r g e r   d i a m e t e r   do ts   a r e  

a p p l i e d   by  p u l s i n g   an  i n d i v i d u a l   dot  s o u r c e .  

4.  The  method  a c c o r d i n g   to  c la ims   1  or  2  c h a r a c t e r i z e d  

by  the  s tep   of  p r o v i d i n g   the  i n f o r m a t i o n   p a t t e r n   to  a  c o n t r o l  

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

r e p r e s e n t a t i v e   of  the  i n f o r m a t i o n   p a t t e r n   to  be  m a r k e d .  

5.  The  method  a c c o r d i n g   to  c la im  4  c h a r a c t e r i z e d  

in  t h a t   the  s tep   of  g e n e r a t i n g  a   s e r i e s   of  b i n a r y   s i g n a l s  

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

g e n e r a t e d   by  the  o p e r a t i o n   of  an  o p t i c a l   s cann ing   m e c h a n i s m .  

6.  The  method  a c c o r d i n g   to  c la im  4  c h a r a c t e r i z e d  

in  t h a t   the  s t ep   of  g e n e r a t i n g   a  s e r i e s   of  b i n a r y   s i g n a l s  

i n c l u d e s   r e a d i n g   p r i n t i n g   da ta   from  preprogrammed  memory  m e a n s .  

7.  The  method  a c c o r d i n g   to  claim  4  c h a r a c t e r i z e d  

in  t h a t   the  s t ep   of  g e n e r a t i n g   a  s e r i e s   of  b i n a r y   s i g n a l s  

i n c l u d e s   d i g i t i z i n g   a  p l u r a l i t y   of  e l e c t r i c a l   s i g n a l s  

g e n e r a t e d   by  s enso r   m e a n s .  



8.  A p p a r a t u s   for  marking  an  i n f o r m a t i o n   p a t t e r n   o f  

v a r i a b l e   s i ze   and  format  on  a  p l u r a l i t y   of  d i s c r e t e   mov ing  

o b j e c t s   in  a  l i n e   on  a  conveyor   a c c o r d i n g   to  the  method  o f  

a n y  o n e   of  c la ims   1  to  7  c h a r a c t e r i z e d   by  

a.  at  l e a s t   one  ink  p r i n t   head  having  a  p l u r a l i t y  

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

p i e z o e l e c t r i c   c r y s t a l   pumps  coupled   i n d i v i d u a l l y  

to  each  of  said  n o z z l e s   and  an  ink  s o u r c e  

coupled   to  sa id   n o z z l e s ,  

b.  a  f i r s t   s ensor   for  d e t e c t i n g   a  l e a d i n g   edge  o f  

one  of  the  o b j e c t   and  d e r i v i n g   a  s t a r t i n g   s i g n a l ,  

c.  a  second  s enso r   for  d e t e c t i n g   the  v e l o c i t y   o f  

the  one  o b j e c t   and  d e r i v i n g   a  v e l o c i t y   s i g n a l ,  

d.  a  c o n t r o l   dev i ce   hav ing   i n p u t s   for  r e c e i v i n g   t h e  

p a t t e r n   to  be  marked  s a i d   s t a r t i n g   s i g n a l   and  

sa id   v e l o c i t y   s i g n a l ,   and  o u t p u t s ,   p r o v i d i n g  

o u t p u t   s i g n a l s , t h e   o u t p u t s   be ing   coup led   to  s a i d  

p i e z o e l e c t r i c   c r y s t a l   pumps  s e l e c t e d   ones  of  s a i d  

p i e z o e l e c t r i c   c r y s t a l   pumps  a d a p t e d   to  b e  

e n e r g i z e d   by  sa id   o u t p u t   s i g n a l s   in  p r e d e t e r m i n e d  

r e l a t i o n   to  sa id   v e l o c i t y   s i g n a l   a c c o r d i n g   t o  

the  p a t t e r n ,   and  means  for   s y n c h r o n o u s l y   i n t e r -  

r u p t i n g   sa id   ink  p r i n t   head  with  the  movement  

of  the  one  o b j e c t .  



9.  The  a p p a r a t u s   a c c o r d i n g   to  claim  8  c h a r a c t e r i z e d  

in  t h a t   s a id   p r i n t   head  has  a  p l u r a l   n o z z l e s   a r r a n g e d   in  a 

column,  the  e x t e n t   of  which  is  equal   to  the  h e i g h t   of  t h e  

i n f o r m a t i o n   p a t t e r n   to  be  a p p l i e d ,   each  nozz le   be ing   c o n n e c t e d  

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

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

ink  to  i t s   r e s p e c t i v e   o r i f i c e   whereby  to  p r o j e c t   ink  from  i t s  

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

10.  The  a p p a r a t u s   a c c o r d i n g   to  claim  8,  c h a r a c t e r i z e d  

by  an  o p t i c a l   s c a n n e r   for  p r o v i d i n g   the  p a t t e r n   to  s a i d   c o n t r o l  

d e v i c e .  

11.  The  a p p a r a t u s   a c c o r d i n g   to  claim  9  c h a r a c t e r i z e d  

in  t h a t   s a id   c o n t r o l   dev i ce   i n c l u d e s   a  m u l t i p l e x   d e v i c e  

o p e r a t i v e   upon  s a i d   o u t p u t s .  

12.  The  a p p a r a t u s   a c c o r d i n g   to  any  one   of  c l a ims   8  to  10 

c h a r a c t e r i z e d   by  a  s p a c e r   mechanism  for  m a i n t a i n i n g   a  p r e -  

d e t e r m i n e d   s e p a r a t i o n   be tween   sa id   p r i n t   head  and  the  one  

o b j e c t   to  be  m a r k e d .  

13.  The  a p p a r a t u s   a c c o r d i n g   to  c la im  12  c h a r a c t e r i z e d  

in  t h a t   s a id   s p a c e r   mechanism  compr i s e s   a  r o l l e r   coup l ed   to  t h e  

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

to  sa id   p r i n t   h e a d .  



14  The  a p p a r a t u s   a c c o r d i n g   to  any  one  of  c la ims  1 

to  13  c h a r a c t e r i z e d   in  that   t he re   is  more  than  one  p r i n t i n g  

head  and  sa id   c o n t r o l   dev ice   is  c aoab le   of  p r o v i d i n g  

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