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(54)  Electrothermal  printing  apparatus. 

An  electrothermal  printing  apparatus  includes  a  print 
head  comprising  a  plurality  of  thin  wire  print  electrodes  30 
mounted  in  a  single  plane.  The  electrodes  30  are  held  in  a 
closely-spaced  row  in  a  block  of  electrically  insulating 
resilient  material  32.  The  resilience  of  the  material  is  such 
that  the  wires  are  individually  movable  out  of  the  planar 
alignment  to  a  limited  extent  with  respect  to  the  other  wires 
in  the  array.  Silicone  rubber  is  a  suitable  material.  The 
material  32  is  cut-away  at  36  to  form  a  bevelled  edge  giving 
improved  contact  between  the  head  and  the  ribbon.  A 
relatively  rigid  backing  member  34  is  provided  to  support  the 
electrode  array  via  the  material  32.  The  print  head  is 
mounted  adjacent  an  electrothermal  print  ribbon  and  a 
predetermined  pressure  is  produced  between  the  print  head 
and  the  electrothermal  print  ribbon  during  printing  opera- 
tions. 



The  i n v e n t i o n   r e l a t e s   to  non-impact   p r i n t e r s   and,  is  more  p a r t i c u l a r l y  

concerned  with  e l e c t r o t h e r m a l   p r i n t e r s   in  which  p r i n t i n g   is  e f f e c t e d   by 

momentar i ly   e n e r g i s i n g   s e l e c t e d   e l e c t r o d e s   of  an  array  of  e l e c t r o d e s   t o  

cause  d i s c r e t e   areas   of  a  t r a n s f e r   r ibbon  to  be  r e s i s t a n c e   heated  and 

r e l e a s e   t r a n s f e r   m a t e r i a l   to  a  p r i n t   medium  to  p r i n t   c h a r a c t e r s   and 

other   i n d i c i a .  

US  S p e c i f i c a t i o n   No.  2713822  (Newman)  d e s c r i b e s   an  ear ly   form  of  an 

e l e c t r o t h e r m a l   p r i n t e r   in  which  a  t h r e e - l a y e r   r e s i s t i v e   t r a n s f e r   r i b b o n  

is  used  in  c o n j u n c t i o n   with  a  s ing le   s t y l u s .   By  e n e r g i s i n g   a  c i r c u i t  

i n c l u d i n g   the  s t y l u s   f a c s i m i l e   images  could  be  t r a n s f e r r e d   to  a  r e c e i v i n g  

medium  e .g .   a  paper  s h e e t .  

A  l a t e r   e l e c t r o t h e r m a l   p r i n t e r   is  de sc r ibed   in  US  s p e c i f i c a t i o n   No. 

3744611  (Montanar i ) .   The  Montanari   e l e c t r o t h e r m a l   p r i n t e r   uses  a  

r e s i s t i v e   t r a n s f e r   r ibbon  and  comprises   a  p r i n t   head  having  a  p l u r a l i t y  

of  e l e c t r o d e s   for  e l e c t r i c a l l y   c o n t a c t i n g   the  r ibbon  during  p r i n t i n g .  

The  p r i n t e r   comprises   a  key  board  for  applying  an  input   to  c o n t r o l  

coding  device   which  s e l e c t i v e l y   app l i e s   vo l t ages   between  the  e l e c t r o d e s  

and  a  common  r e t u r n   e l e c t r o d e   to  e f f e c t   p r i n t i n g   of  the  keyed  i n p u t .  

The  Montanari   e l e c t r o d e s   are  L-shaped  and  the  s h o r t e r   legs  extend  down 

through  a  s l o t   in  a  p l a t e   on  which  the  e l e c t r o d e s   are  mounted  by  p a s s i n g  

the  longer  legs  through  an  upwardly  p r o j e c t i n g   land  on  the  p l a t e .   The 

ends  of  the  s h o r t e r   legs  bear  a g a i n s t   the  r ibbon  which  c o n t a c t s   t h e  

unders ide   of  the  p l a t e .   The  Montanari   e l e c t r o d e s   are  s u f f i c i e n t l y   r i g i d  

to  con tac t   the  t r a n s f e r   r ibbon  with  the  r equ i r ed   con tac t   p r e s s u r e .   To 

meet  t h i s   s t anda rd   of  r i g i d i t y   the  e l e c t r o d e s   have  a  c r o s s - s e c t i o n a l  

area  above  a  lower  t h r e s h o l d   c r o s s - s e c t i o n a l   area  and  th i s   l i m i t s   t h e  

r e s o l u t i o n   t ha t   can  be  o b t a i n e d .  

Known  e l e c t r o t h e r m a l   p r i n t e r s ,   such  as  the  Montanri  p r i n t e r ,   have  b e e n  

found  to  r a i s e   a  number  of  problems  when  an  a t tempt   is  made  to  mod i fy  

them  to  meet  the  growing  need  for  improved  r e s o l u t i o n   and  g r e a t e r   p r i n t  



r a t e s .   The  improved  r e s o l u t i o n   r e q u i r e s   smal l e r   p r i n t   dots  which  r e q u i r e s  

a  smal le r   c r o s s - s e c t i o n   p r i n t   e l e c t r o d e s .   The  i n c r e a s e d   p r i n t   r a t e s  

r e q u i r e   t h a t   the  p r i n t   head  be  moved  f a s t e r   r e l a t i v e   to  the  p r i n t   medium 

in  a d d i t i o n   to  the  con t inu ing   r e q u i r e m e n t   t h a t   the  p r i n t   head  be  m a i n t a i n e d  

in  p h y s i c a l   c o n t a c t   with  the  r e s i s t i v e   r ibbon .   These  a c t i o n s   not  o n l y  

i n c r e a s e   the  wear  on  the  p r i n t   head  but  a lso  make  i t   more  d i f f i c u l t   t o  

ma in t a in   the  r e q u i r e d   degree  of  p h y s i c a l   c o n t a c t   with  the  r e s i s t i v e  

r ibbon .   P r i o r   to  the  p r e s e n t   i n v e n t i o n s   these   problems  have  not  b e e n  

s u c c e s s f u l l y   s o l v e d .  

It  is  an  o b j e c t   of  the  i n v e n t i o n   to  overcome  these   problems  and  t o  

p rov ide   a  p r i n t e r   capable  of  improved  r e s o l u t i o n   p r i n t i n g   at  r e l a t i v e l y  

high  s p e e d s .  

Accord ing ly   the  i n v e n t i o n   p rov ides   an  e l e c t r o t h e r m a l   p r i n t e r   for  non -  

impact  p r i n t i n g   using  a  r e s i s t i v e   t r a n s f e r   r ibbon,   sa id   p r i n t e r   c o m p r i s i n g  

a  p r i n t   head  having  a  p l u r a l i t y   of  e l e c t r o d e s   for  e l e c t r i c a l l y   c o n t a c t i n g  

the  r ibbon  dur ing  p r i n t i n g   and  means  for  s e l e c t i v e l y   e n e r g i s i n g   c i r c u i t s  

between  the  e l e c t r o d e s   to  e f f e c t   p r i n t i n g ,   said  p r i n t e r   being  c h a r a c t e r i s e d  

in  t h a t   the  e l e c t r o d e s   are  such  t h a t   they  are  not  s u f f i c i e n t l y   r i g i d  

r e s i l i e n t l y   to  con tac t   the  t r a n s f e r   r ibbon  with  the  r e q u i r e d   c o n t a c t  
a 

p r e s s u r e   and  in  tha t   the  rqu i r ed   c o n t a c t   p r e s s u r e   is  ob ta ined   by  s u p p o r t i n g  

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

a d j a c e n t   the  con t ac t   end  by  a  suppor t   formed  of  i n s u l a t i n g   r e s i l i e n t   b u t  

r e l a t i v e l y   r i g i d   m a t e r i a l .  

The  i n v e n t i o n   also  p rov ides   a  p r i n t   head  for  r e s i s t i v e   r ibbon  p r i n t i n g  

compr is ing   an  a r ray   of  thin  wire  p r i n t  e l e c t r o d e s   mounted  in  a  s i n g l e  

p lane;   i n s u l a t i n g   means  for  r e s i l i e n t l y   p o s i t i o n i n g   the  ar ray  of  p r i n t  

wire  e l e c t r o d e s   in  a  c l o s e l y - s p a c e d   l ine   so  t ha t   the  wires  are  i n d i v i d u a l l y  

movable  out  of  the  p lanar   a l ignment   to  a  l i m i t e d   ex ten t   with  r e s p e c t   t o  

o ther   wires   in  the  array;   r e l a t i v e l y   r i g i d   backing  means  for  mount ing  

the  a r ray   in  a  r e l a t i v e l y   f ixed  p o s i t i o n   r e l a t i v e   to  said  backing  means;  

means  for  mounting  said  p r i n t   head  in  a  r e l a t i v e l y   f ixed  p o s i t i o n  r e l a t i v e  

to  said  p r i n t   r ibbon;   and  means  for  s e l e c t i v e l y   applying  a  p r e d e t e r m i n e d  



p r e s s u r e   to  the  p r i n t   head  to  produce  a  p r ede t e rmined   o v e r a l l   p r e s s u r e  
between  the  p r i n t   head  and  a  p r i n t   r i b b o n .  

Accord ing ly   the  i n v e n t i o n   wi l l   now  be  h e r e i n a f t e r   p a r t i c u l a r l y   d e s c r i b e d  

with  r e f e r e n c e   to  the  accompanying  drawings,   in  w h i c h : -  

FIG.  1  is  a  p e r s p e c t i v e   view  of  a  p r i n t i n g   appara tus   embodying  t h e  

i n v e n t i o n ;  

FIG.  2  is  a  f ragmenta ry   schematic  p e r s p e c t i v e   view  of  the  p r i n t   h e a d ,  

the  c a r r i e r   and  i t s   dr ive  mechanism; 

FIG.  3  is  a  h o r i z o n t a l   s e c t i o n a l   view,  to  en la rged   sca le ,   taken  a l o n g  

l ine   3-3  in  FIG.  2; 

FIG.  4  is  a  p e r s p e c t i v e   view,  also  to  en la rged   s ca l e ,   of  the  a c t i v e  

p r i n t i n g   end  of  the  p r i n t   head ;  

FIG.  5  is  a  p e r s p e c t i v e   view  of  the  p r i n t   head  in  con tac t   with  the  p r i n t  

r ibbon  t o g e t h e r   with  i l l u s t r a t i v e   e l e c t r i c a l   c i r c u i t r y   s c h e m a t i c a l l y  

i n d i c a t e d   t h e r e i n .  

D e s c r i p t i o n   of  the  P r e f e r r e d   Embodiment 

The  p r i n t i n g   appa ra tus   embodying  the  i n v e n t i o n   is  shown  i l l u s t r a t i v e l y  

a s s o c i a t e d   with  a  t y p e w r i t e r - l i k e   p r i n t i n g   appa ra tu s   10  compris ing   a  

c o n v e n t i o n a l   keyboard  11.  The  keyboard  c o n t r o l s   a  p r i n t   head  12  by 

means  of  a  coding  device  of  known  type  (not  shown).  P r in t   head  12  i s  

mounted  on  a  c a r r i e r   13  tha t   is  movable  t r a n s v e r s e l y   of  appa ra tu s   10  b u t  

p a r a l l e l   to  the  feed  path  of  a  r ibbon  14.  P r i n t   head  12  p r e s s e s   r i b b o n  

14  a g a i n s t   a  record   medium  15  tha t   is  backed  up  by  a  p l a t e n   16.  As  i n  

c o n v e n t i o n a l   t y p e w r i t e r s ,   r ibbon  14  is  unwound  from  a  supply  r e e l   17  and 

wound  onto  a  t ake-up   reel   18,  and  record  medium  15  is  fed  upwardly  in  a 



d i r e c t i o n   at  r i g h t   angles  to  the  d i r e c t i o n   of  movement  of  r ibbon  14  and 

p r i n t   head  12. 

P r i n t   head  12  is  mounted  on  c a r r i e r   13  by  means  to  be  d e s c r i b e d   l a t e r  

which  produces   a  p r ede t e rmined   o v e r a l l   p r e s s u r e   between  the  p r i n t   head  

12  and  p r i n t   r ibbon  14.  C a r r i e r   13  is  d r iven   by  c a r r i e r   d r ive   means  20 

(FIG.  2)  to  e f f e c t   h o r i z o n t a l   movement  of  the  p r i n t   head.  C a r r i e r   d r i v e  

means  20  i nc ludes   p u l l e y s   21  and  22  about  which  is  s t rung  a  cable   23 

which  connec ts   to  s u i t a b l e   c l u t ch ,   dr ive   s h a f t s   and  the  l ike   24.  

C a r r i e r   13  comprises   a  hollow  r e c t a n g u l a r   member  25  which  is  mounted  f o r  

movement  on  h o r i z o n t a l   t r a v e r s e   members  26.  P r i n t   head  mounting  member 

27  is  mounted  on  t r a v e r s e   members  28  for  movement  toward  the  p r i n t  

medium  for  p r i n t i n g   o p e r a t i o n s   and  away  from  the  p r i n t   medium  for  non-  

p r i n t i n g   o p e r a t i o n s .   Traverse   members  28  are  f ixed  to  hollow  r e c t a n g u l a r  

member  25  at  a  s u b s t a n t i a l l y   r i g h t   angle  to  h o r i z o n t a l   t r a v e r s e   members 

26.  S u i t a b l e   con t ro l   means  29  are  a c t u a t e d   to  move  p r i n t   head  moun t ing  

member  27  r e l a t i v e   to  member  25  toward  p r i n t   r ibbon  14  and  r ecord   medium 

15  to  produce  a  p r ede t e rmined   p r e s s u r e   between  p r i n t   head  12  and  p r i n t  

r ibbon  14.  An  a d j u s t a b l e   stop  19  is  p rovided   to  enable  i n i t i a l   s e t t i n g  

of  the  p r e d e t e r m i n e d   p r e s s u r e .   In  the  embodiment  shown,  c o n t r o l   means 

29  comprises   a  so l eno id .   However,  i t   wi l l   be  r ecogn ized   t h a t   o t h e r  

s u i t a b l e   e l e c t r o m e c h a n i c a l   or  mechanica l   means  may  be  used.  P r i n t   head  

12  is  f ixed  to  p r i n t   head  mounting  member  27  in  a  p o s i t i o n   so  t h a t   t h e  

p r i n t   e l e c t r o d e s   form  an  angle  with  r e s p e c t   to  p l a t en   member  16.  T h i s  

angle  is  not  c r i t i c a l   and  an  angle  of  about  f o r t y - f i v e   degrees   has  been  

found  to  be  s u i t a b l e .  

As  bes t   shown  in  FIGS.  3  and  4  and  accord ing   to  the  i n v e n t i o n ,   p r i n t  

head  12  comprises   an  ar ray  of  th in   e l e c t r o d e s   30  a r ranged  in  a  c l o s e l y  

spaced  row.  The  e l e c t r o d e s   are  held  in  t h e i r   equa l ly   c l o s e l y   s p a c e d  

p o s i t i o n   by  a  s u i t a b l e   e l e c t r i c a l l y   i n s u l a t i n g   r e s i l i e n t   m a t e r i a l   32.  A 

r e l a t i v e l y   r i g i d   mounting  member  34  is  f ixed  to  the  e l e c t r o d e   s t r u c t u r e  

to  permi t   the  p r i n t   e l e c t r o d e   assembly  to  w i th s t and   the  r e q u i r e d   p r e s s u r e .  



P r i n t   e l e c t r o d e s   are  e l e c t r i c a l l y   connected  to  a  board  member  31  which  

p r e f e r a b l y   has  p r i n t e d   wir ing  p a t t e r n s   t he reon .   A  support   board  member 

33  is  provided  through  which  con tac t   pins  55  are  passed  between  e l e c t r i c a l  

connec to r   37  and  board   member  31  to  p rov ide   an  e l e c t r i c a l   c i r c u i t   f rom 

each  p r i n t   e l e c t r o d e   30  to  one  of  the  c o n t a c t s   in  connector   37.  A 

mounting  block  38  is  f ixed  into  p o s i t i o n   between  boards  31  and  33  t o  

hold  in  a  f ixed  p o s i t i o n   the  end  of  mounting  member  34,  which  is  away 
from  the  a c t i v e  e n d s   of  the  p r i n t   e l e c t r o d e s .   Connector  37  p rov ides   t h e  

e l e c t r i c a l   i n t e r f a c e   between  p r i n t   head  12  and  the  remainder  of  t h e  

p r i n t e r ,   and  s u i t a b l e   means  such  as  a  f lex   cable ,   for  example,  i s  

provided  to  conduct  s i g n a l s   to  the  p r i n t   head.  The  p r i n t   head  is  f i x e d  

to  a  s u i t a b l e   mounting  member  39  which  p rov ides   the  mechanical   i n t e r f a c e  

to  the  p r i n t   head  mounting  member  27. 

The  a c t i v e   t i p   ends  of  the  p r i n t   e l e c t r o d e s   30  which  normally  c o n t a c t  

the  p r i n t   r ibbon  14  are  shown  in  FIG.  4.  The  e l e c t r o d e s   30  are  held  i n  

an  equa l ly   spaced  l ine   by  e l e c t r i c a l l y   i n s u l a t i n g   r e s i l i e n t   m a t e r i a l   32 

which  ma in ta ins   the  e l e c t r o d e s   spaced  a p a r t   from  mounting  member  34.  

S i l i c o n e   rubber  is  a  s u i t a b l e   i n s u l a t i n g   r e s i l i e n t   m a t e r i a l   due  to  i t s  

a b i l i t y   to  w i th s t and   the  heat   gene ra t ed   dur ing  ope ra t ion   of  the  p r i n t  

head.  The  r e s i l i e n t   m a t e r i a l   is  formed  with  an  angled  r e l i e f   p o r t i o n   36 

on  the  side  away  from  mounting  member  34  to  enable  b e t t e r   e l e c t r i c a l  

c o n t a c t   between  the  p r i n t   e l e c t r o d e s   30  and  p r i n t   ribbon  14.  T h i s  

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

e l e c t r o d e   out  of  a l ignment   toward  mounting  member  34  (FIG.  4)  w i t h o u t  

a rc ing   or  o ther   e l e c t r i c a l   i n t e r f e r e n c e .   Should  debr is   or  a  l o c a l i z e d  

r ibbon  i m p e r f e c t i o n   a f f e c t   one  or  more  of  p r i n t   e l e c t r o d e s   30,  the  p r i n t  

head  c o n s t r u c t i o n   de sc r i bed   he re in   pe rmi t s   l im i t ed   movement  of  i n d i v i d u a l  

e l e c t r o d e s   wi thout   caus ing  the  p r i n t   head  14  to move  out  of  con tac t   w i t h  

the  r ibbon  which  causes  e i t h e r   no  p r i n t i n g   or  poor  q u a l i t y   p r i n t i n g   t o  

o c c u r .  

It  is  d e s i r a b l e   to  ob ta in   p r i n t i n g   having  a  r e s o l u t i o n   or  p r i n t   q u a l i t y  

equal  to  tha t   of  engraved  type.  The  minimum  r e s o l u t i o n   tha t   p r o d u c e s  

p r i n t i n g   with  r e s o l u t i o n   approaching   t h a t   of  engraved  type  is  about  100 



dots  per  c e n t i m e t e r ,   i . e .   250  dots  per  inch,  r e s o l u t i o n .   For  a  p r i n t e r  

of  the  r e s i s t i v e   r ibbon  type,  as  d i s c l o s e d   here,   to  ob ta in   about  100 

dots  per  c e n t i m e t e r   r e s o l u t i o n ,   the  e l e c t r o d e s   are  l i m i t e d   to  a  d i a m e t e r  

of  25.4  microns  to  76.2  microns  (  0.001  inch  to  0 .003) .   This  r e q u i r e -  

ment  p r e s e n t s   a  severe  t e c h n i c a l   problem  s ince  e l e c t r o d e s   of  t h i s   s i z e  

are  not  s e l f - s u p p o r t i n g ,   and  to  ensure  e x c e l l e n t   p r i n t   q u a l i t y ,   a  p r e s s u r e  
of  s e v e r a l   hundred  pounds  per  square  inch  t ha t   is  in  excess  of  1400  K i l o -  

P a s c a l s ,   is  r e q u i r e d   between  the  i n d i v i d u a l   e l e c t r o d e s   and  the  r e s i s t i v e  

s u b s t r a t e .  

E l e c t r o d e s   of  t h i s   size  are  necessa ry   since  100  dots  per  c e n t i m e t e r   r e s o l u t i o n  

means  dots  or  l i ne s   on  101.6  micron  (  0.004)  c e n t e r s ,   and  the  t h e r m a l  

sp read ing   c h a r a c t e r i s t i c s   of  a v a i l a b l e   r e s i s t i v e   r ibbons   l i m i t s   t h e  

s ize   of  the  e l e c t r o d e s   to  25.4  microns  to  76.2  microns  (0.001  to  0 .003  

inch) .   E l e c t r o d e s   of  t h i s   dimension  are  d i f f i c u l t   to  r e t a i n   on  1 0 1 . 6  

micron  (0.004  inch)  c e n t e r s ,   p a r t i c u l a r l y   s ince  the  e l e c t r o d e s   are  n o t  

s e l f - s u p p o r t i n g .   In  a  p a r t i c u l a r   embodiment,  the  p r i n t   head  c o m p r i s e d  

40  th in   t u n g s t e n   wire  e l e c t r o d e s ,   each  38.1  microns  (0.0015  inch)  i n  

d iamete r   and  held  a c c u r a t e l y   equa l ly   spaced  on  101.6  microns  (0 .004  

inch)  c e n t e r s   by  a  s u i t a b l e   r e s i l i e n t   i n s u l a t i n g   m a t e r i a l   which,  in  t h a t  

embodiment,  comprised  s i l i c o n e   rubber .   One  s u i t a b l e   s i l i c o n e   rubber  i s  

a  high  t e m p e r a t u r e   RTV  s i l i c o n e   rubber  made  by  General   E l e c t r i c   Company 

which  w i t h s t a n d s   t e m p e r a t u r e s   up  to  500°C.  The  e l e c t r o d e   assembly  was 

f ixed  to  a  r e l a t i v e l y   r i g i d   mounting  member  which,  in  tha t   embodiment,  

comprised  spr ing   s t e e l   127  microns  (0.005  inch)  t h i c k .  

The  p r i n t i n g   e l e c t r o d e s   are  ma in ta ined   in  a  c l o s e l y - s p a c e d   l ine   i n  

p r e s s u r e   c o n t a c t   with  r ibbon  14,  as  can  be  seen  in  the  diagram  of  FIG. 

5.  Ribbon  14  comprises   a  r e s i s t i v e   layer   50,  a  conduc t ive   layer   51,  and 

an  ink  t r a n s f e r   layer   52.  The  r e s i s t i v e   layer   50  is  in  p r e s s u r e   c o n t a c t  

with  the  p r i n t   e l e c t r o d e s ,   and  the  ink  t r a n s f e r   l ayer   52  is  in  c o n t a c t  

with  the  record   medium  15.  Appropr i a t e   c o n t r o l   means  53  is  provided  t o  

g e n e r a t e   s u i t a b l e   s i g n a l s   to  s e l e c t i v e l y   ene rg ize   p r i n t   e l e c t r o d e s   30 

a c c o r d i n g   to  the  g raphic   or  c h a r a c t e r   data  to  be  p r i n t e d .   Upon  e n e r g i z a t i o n  



of  one  of  the  p r i n t   e l e c t r o d e s   30,  c u r r e n t   flows  from  the  e l e c t r o d e   v i a  

the  r e s i s t i v e   layer   50  and  conduc t ive   layer   51  to  the  common  r e tu rn   p a t h  

p rov id ing   element  54.  Element  54  is  s u i t a b l y   connected  to  a  r e f e r e n c e  

p o t e n t i a l   such  as  ground.  As  c u r r e n t   flows  through  r e s i s t i v e   layer   50, 

the  I2R  e f f e c t   wi l l   cause  hea t i ng   of  t ha t   po r t i on   of  the  layer   50  t h a t  

extends  from  the  t ip   end  of  the  e l e c t r o d e   30  to  the  conduct ive   layer   51. 

This  l o c a l i z e d   hea t ing   of  the  r e s i s t i v e   layer   50  by  the  c u r r e n t - r e s i s t a n c e  

e f f e c t   causes  mel t ing   of  the  t h e r m a l l y   t r a n s f e r a b l e   m a t e r i a l   in  t h e  

con t iguous   p o r t i o n   of  the  ink  t r a n s f e r   layer   52.  By  concur ren t   e n e r g i z a t i o n  

of  s e l e c t e d   ones  of  the  p r i n t i n g   e l e c t r o d e s   30  during  movement  of  p r i n t  

head  12  in  the  d i r e c t i o n   of  arrow  56  r e l a t i v e   to  p r i n t   r ibbon  14  and 

record  medium  15,  a  d e s i r e d   p a t t e r n ,   such  as  c h a r a c t e r   55,  can  be 

impr in ted   on  the  record  medium. 

The  c o n s t r u c t i o n   of  the  p r i n t   head  accord ing   to  our  i nven t ion   p e r m i t s  

p r i n t i n g   to  be  accompl ished  in  a  r e l i a b l e   manner  with  e x c e l l e n t   p r i n t  

q u a l i t y   even  though  the  p r i n t   e l e c t r o d e s   are  not  s e l f - s u p p o r t i n g ,   and  a  

p r e s s u r e   of  s eve ra l   hundred  pounds  per  square  inch  must  be  m a i n t a i n e d  

between  the  i n d i v i d u a l   p r i n t   e l e c t r o d e s   and  the  r e s i s t i v e   r ibbon.   I n  

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

the  sur face   of  the  r e s i s t i v e   r ibbon  cause  one  of  the  p r i n t   e l e c t r o d e s   t o  

be  moved  out  of  p o s i t i o n ,   the  e n t i r e   p r i n t   head  would  be  moved  out  o f  

p o s i t i o n   so  tha t   the  r e q u i r e d   p r e s s u r e   could  not  be  main ta ined   be tween  

the  i n d i v i d u a l   p r i n t   e l e c t r o d e s   and  the  r e s i s t i v e   r ibbon.   The  r e s u l t   i s  

e i t h e r   no  p r i n t i n g   at  a l l   or  poor  q u a l i t y   p r i n t i n g .   In  c o n t r a s t   w i t h  

the  p r io r   a r t   o p e r a t i o n ,   the  c o n s t r u c t i o n   of  our  p r i n t   head  i nc ludes   t h e  

r e s i l i e n t   e l e c t r i c a l l y   i n s u l a t i n g   which  normally  holds  the  p r i n t   e l e c t r o d e s  

in  a  c l o s e l y   spaced  row  but  has  s u f f i c i e n t   r e s i l i e n c y   so  tha t   i n d i v i d u a l  

p r i n t   e l e c t r o d e s   can  be  moved  out  of  p o s i t i o n   to  a  l im i t ed   ex ten t   w h i l e  

m a i n t a i n i n g   the  r equ i r ed   p r e s s u r e   between  the  other   p r i n t   e l e c t r o d e s   and 

the  r e s i s t i v e   r ibbon.   The  mounting  member  coopera tes   with  the  e l e c t r o d e  

assembly  to  impart  the  needed  s t i f f n e s s   to  wi ths tand   the  r equ i r ed   p r e s s u r e  

while  ma in t a in ing   a  degree  of  r e s i l i e n c e   to  the  p r i n t   e l e c t r o d e   area  due 

to  the  spr ing  l ike   na ture   of  the  mounting  member. 



While  the  i n v e n t i o n   has  been  p a r t i c u l a r l y   shown  and  d e s c r i b e d   w i t h  

r e f e r e n c e   to  a  p r e f e r r e d   embodiment  t h e r e o f ,   i t   wi l l   be  unders tood   by 

those  s k i l l e d   in  the  art   t ha t   va r ious   o ther   changes  in  the  form  and 

d e t a i l s   may  be  made  t h e r e i n   wi thout   d e p a r t i n g   from  the  scope  of  t h e  

i n v e n t i o n .  



1.  An  e l e c t r o t h e r m a l   p r i n t e r   for  non-impact   p r i n t i n g   using  a  r e s i s t i v e  

t r a n s f e r   r ibbon,   said  p r i n t e r   compris ing  a  p r i n t   head  having  a  p l u r a l i t y  

of  e l e c t r o d e s   for  e l e c t r i c a l l y   c o n t a c t i n g   the  ribbon  during  p r i n t i n g   and 

means  for  s e l e c t i v e l y   e n e r g i s i n g   c i r c u i t s   between  the  e l e c t r o d e s   t o  

e f f e c t   p r i n t i n g ,   said  p r i n t e r   being  c h a r a c t e r i s e d   in  tha t   the  e l e c t r o d e s  

are  such  t ha t   they  are  not  s u f f i c i e n t l y   r i g i d   r e s i l i e n t l y   to  con t ac t   t h e  

t r a n s f e r   r ibbon  with  the  r e q u i r e d   con t ac t   p r e s su re   and  in  tha t   t h e  

r e q u i r e d   c o n t a c t   p r e s su re   is  ob ta ined   by  suppor t ing   and  s t i f f e n i n g   e ach  

e l e c t r o d e   over  a  s u b s t a n t i a l   p o r t i o n   of  i t s   length   ad jacen t   the  c o n t a c t  

end  by  a  suppor t   formed  of  i n s u l a t i n g   r e s i l i e n t   but  r e l a t i v e l y   r i g i d  

m a t e r i a l .  

2.  A  p r i n t e r   as  claimed  in  claim  1,  f u r t h e r   c h a r a c t e r i s e d   in  t ha t   t h e  

e l e c t r o d e s   have  a  d iameter   of  25.4  microns  to  76.2  microns  (0.001  t o  

0.003  i n c h )  

3.  A  p r i n t e r   as  claimed  in  claim  1  or  2,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t  

the  e l e c t r o d e s   have  a  d iameter   of  38.1  microns  (0.0015  inch)  and  a r e  

formed  of  t u n g s t e n   w i r e .  

4.  A  p r i n t e r   as  claimed  in  claim  1,  2  or  3,  f u r t h e r   c h a r a c t e r i s e d   i n  

tha t   the  d e s i r e d   con tac t   p r e s s u r e   is  above  about  1400  kPa -   k i l o - P a s c a l s .  

5.  A  p r i n t e r   as  claimed  in  claim  1,  2  or  3,  f u r t h e r   c h a r a c t e r i s e d   i n  

tha t   the  d e s i r e d   contac t   p r e s s u r e   is  between  about  1400  kPa  and  7000 

kPa .  

6.  A  p r i n t e r   as  claimed  in  any one  of  claims  1  to  5,  f u r t h e r   c h a r a c t e r i s e d  

in  tha t   the  suppor ts   are  formed  of  e l a s t o m e r i c   m a t e r i a l .  

7.  A  p r i n t e r   as  claimed  in  any one  of  clams  1  to  6,  f u r t h e r   c h a r a c t e r i s e d  

in  tha t   the  e l e c t r o d e   suppor t s   are  formed  by  a  common  sheet   or  s lab  o f  

said  m a t e r i a l   and  in  which  the  e l e c t r o d e s   are  embedded  in  a  l ine   w i t h  

t h e i r   c o n t a c t   ends  s u b s t a n t i a l l y   in  the  plane  of  an  edge  face  of  t h e  

sheet   or  s l a b .  



8.  A  p r i n t e r   as  claimed  in  claim  7,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   a  

g e n e r a l l y   t r i a n g u l a r   s e c t i o n e d   s t r i p   of  the  sheet   or  block  is  removed 

a d j a c e n t   the  e l e c t r o d e s   to  form  a  chamfered  c o r n e r .  

9.  A  p r i n t e r   as  c laimed  in  claims  7  or  8,  f u r t h e r   c h a r a c t e r i s e d   i n  

tha t   a  face  of  the  sheet   or  block  p a r a l l e l   to  the  plane  c o n t a i n i n g   t h e  

l ine   of  e l e c t r o d e s   is  secured  to  a  p l ana r   s u p p o r t .  

10.  A  p r i n t e r   as  claimed  in  claim  9,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   t h e  

p lana r   support   is  formed  of  spr ing  s t e e l .  

11.  A  p r i n t e r   as  claimed  in  any one  of  claims  1  to  10,  f u r t h e r   c h a r a c t e r i s e d  

in  t ha t   the  end  p o r t i o n s   of  the  e l e c t r o d e s   remote  from  the  c o n t a c t   f a c e s  

p r o j e c t   from  t h e i r   suppor t s   to  c o n t a c t   conduc t ive   pads  on  a  p l a n a r   b o a r d  

having  p r i n t e d   wir ing   the reon   and  through  which  the  e l e c t r o d e s   can  b e  

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

12.  A  p r i n t e r   as  claimed  in  any  of  c laims  1  to  11,  f u r t h e r   c h a r a c t e r i s e d  

in  t ha t   the  p r i n t   head  is  c a r r i e d   on  a  c a r r i e r   block  mounted  on  a  c a r r i a g e  

for  movement  towards  and  away  from  the  r ibbon ,   means  for  moving  t h e  

c a r r i e r   block  towards  the  r ibbon  to  e s t a b l i s h   the  r equ i r ed   c o n t a c t  

p r e s s u r e ,   and  means  for  moving  the  c a r r i a g e   r e l a t i v e l y   across   a  medium 

on  which  p r i n t i n g   is  to  be  e f f e c t e d .  

13.  A  p r i n t   head  for  r e s i s t i v e   r ibbon  p r i n t i n g   compris ing:   an  a r ray   o f  

th in   wire  p r i n t   e l e c t r o d e s   mounted  in  a  s i ng l e   plane;   i n s u l a t i n g   means 

for  r e s i l i e n t l y   p o s i t i o n i n g   the  a r ray   of  p r i n t   wire  e l e c t r o d e s   in  a  

c l o s e l y - s p a c e d   l ine   so  t ha t   the  wires  are  i n d i v i d u a l l y   movable  out  o f  

the  p lanar   a l ignment   to  a  l i m i t e d   ex t en t   with  r e spec t   to  o ther   wires  i n  

the  a r ray;   r e l a t i v e l y   r i g i d   backing  means  for  mounting  the  ar ray  in  a  

r e l a t i v e l y   f ixed  p o s i t i o n   r e l a t i v e   to  said  backing  means;  means  f o r  

mounting  said  p r i n t   head  in  a  r e l a t i v e l y   f ixed  p o s i t i o n   r e l a t i v e   to  s a i d  

p r i n t   r ibbon;   and  means  for  s e l e c t i v e l y   apply ing   a  p r ede t e rmined   p r e s s u r e  

to  the  p r i n t   head  to  produce  a  p r e d e t e r m i n e d   o v e r a l l   p r e s s u r e   b e t w e e n  

the  p r i n t   head  and  a  p r i n t   r i b b o n .  
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