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©  Method  and  apparatus  for  thermally  marking  a  record  medium. 
©  The  apparatus  comprises  a  thermal  print  head  compris- 
ing  a  row  of  electrodes  22  embedded  in  a  layer  19  of 
insulating  material  sandwiched  between  two  blocks  20,  21 
which  provides  a  common  return  conductor  for  currents 
from  source  26.  Each  electrode  is  individually  connectable 
via  switches  25  to  the  source  26.  The  transfer  ribbon  14 
comprises  a  resistive  layer  23  which  is  electrically  contacted 
by  both  the  electrodes  22  and  the  return  conductor  20  and  an 
inking  layer  24  which  contacts  the  record  sheet  15.  In  use  the 
head  is  moved  along  the  ribbon  14  in  the  direction  of  the 
arrow  28  and  the  switches  25  selectively  actuated  to  cause 
thermal  transfer  of  ink  from  the  layer  24  to  the  record  sheet 
15.  The  transfer  is  caused  by  heat  generated  in  the  layer  23 
when  local  currents  are  established  herein  between  the 
electrodes  22  and  the  return  conductor  20. 
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which  provides  a  common  return  conductor  for  currents 
from  source  26.  Each  electrode  is  individually  connectable 
via  switches  25  to  the  source  26.  The  transfer  ribbon  14 
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by  both  the  electrodes  22  and  the  return  conductor  20  and  an 
inking  layer  24  which  contacts  the  record  sheet  15.  In  use  the 
head  is  moved  along  the  ribbon  14  in  the  direction  of  the 
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when  local  currents  are  established  herein  between  the 
electrodes  22  and  the  return  conductor  20. 



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 i n g   appara tus   and  methods  

and  is  more  p a r t i c u l a r l y   concerned  with  methods  and  appara tus   f o r  

the rmal ly   marking  a  record  medium. 

Various  e l e c t r o t h e r m i c   marking  or  p r i n t i n g   appara tus   and  methods  

have  h e r e t o f o r e   been  proposed  to  momentari ly  heat   s e l ec t ed   areas  of  a  

ribbon  for  imaging  a  record  medium,  such  as  conven t iona l   paper  o r  

the rmal ly   s e n s i t i v e   p a p e r .  

U.S.  pa t en t   No.  3744611  (Montanari)  d i s c l o s e s   an  e l e c t r o - t h e r m i c  

p r i n t i n g   device  in  which  a  t r a n s f e r   medium  is  i n t e r p o s e d   between  a  p r i n t  

head  and  the  record   medium.  The  p r i n t   head  comprises  a  p l u r a l i t y   of  L- 

shaped  e l e c t r o d e s   the  s h o r t e r   legs  of  which  pass  through  a  s lo t   in  a 

p l a t e ,   with  c l e a r a n c e ,   and  contac t   the  t r a n s f e r   medium.  By  applying  a 

vo l tage   between  s e l e c t e d   e l e c t r o d e s   and  the  p l a t e ,   hea t ing   c u r r e n t s   can  

be  e s t a b l i s h e d   in  the  t r a n s f e r   medium  to  cause  s e l e c t i v e   marking  of  t h e  

record  medium. 

Montanari   d i s c l o s e s   a  t r a n s f e r   medium  compris ing  three  l a y e r s .  

In  a  f i r s t   c o n s t r u c t i o n   the  i n t e r m e d i a t e   layer   comprises  a  f l e x i b l e   i n -  

s u l a t i n g   s u b s t r a t e   coated  with  a  r e s i s t i v e   layer   on  the  side  fac ing  t h e  

p r i n t   head  and  with  a  t h e r m o t r a n s f e r a b l e   ink  layer   on  the  side  f a c i n g  

the  record  medium  e .g.   paper .   In  a  second  c o n s t r u c t i o n   the  i n t e r m e d i a t e  

layer   comprises  a  f l e x i b l e   highly  conduct ive  s u b s t r a t e .   Montanari  s t a t e s  

tha t   the  conduct ive   s u b s t r a t e   is  necessary   to  form  areas  of  high  c u r r e n t  

c o n c e n t r a t i o n   in  order  b e t t e r   to  define  the  r eco rd ing   marks .  



U.S.  Pa ten t s   3 ,989,131  and  3 ,967,092  d i s c l o s e   a  p r i n t  h e a d   h a v i n g  

bu t tons   of  r e s i s t i v e   m a t e r i a l  d e p o s i t e d   at  d i s c r e t e   a l igned   p o i n t s .   The 

bu t tons   are  s e l e c t i v e l y   hea ted   by  apply ing   c u r r e n t   t o  s e l e c t e d   o r t h o g -  

ona l ly   arranged  f l a t   conduc to r s   suppor ted   on an  i n s u l a t e d   sur face   of  t h e  

p r i n t   head.  A  somewhat  ana logous   a r rangement   is  d i s c l o s e d   in  U.S.  

Pa ten t   3,855,448  wherein  a  p r i n t   head  has  a  s e r i e s   of  r e s i s t i v e   b u t t o n s  

t h a t   are  s e l e c t i v e l y   heated   to  apply  heat   through  a  h e a t - r e s i s t a n t   l a y e r  

to  a  thermal ly   t r a n s f e r a b l e   l aye r   for  imaging  a  record .   In  a p p a r a t u s  o f  

th i s   type  r epea ted   h e a t i n g   of  the  r e l a t i v e l y  s m a l l   bu t tons   on  the  p r i n t  

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

h e a t i n g   elements  or  bu t tons   d e t e r i o r a t e   qu ick ly   as  a  r e s u l t   of  h e a t i n g  

and  a b r a s i o n .  

U.S.  P a t e n t s ,   3 ,719,261  and  3 ,857,470  and  3 ,995,729  are  i l l u s t r a t i v e  

of  thermal  e l e t r i c   p r i n t i n g   a p p a r a t u s   and  methods  employing  c o n d u c t i v e  

p r i n t i n g   ink.  For  example,  U.S.  P a t e n t  3 , 7 1 9 , 2 6 1   d i s c l o s e s   a  p r i n t i n g  

arrangement   employing  an  end le s s   tape  c o a t e d  w i t h   a  h i g h l y  c o n d u c t i v e  

p a r t i c u l a t e   m a t e r i a l ,   such  as  copper,   d i s p e r s e d   in  a  l i qu id   ink.  A 

p l u r a l i t y   of  conductor   e lements   are  embedded in  t h e  t a p e   and  a r ranged  i n  

a  dot  matr ix   p a t t e r n .   A  p l u r a l i t y   of  w i d e l y  s p a c e d   e l e c t r o d e s   are  a l s o  

provided  in  a  p r i n t   head  and  s e l e c t i v e l y   e n e r g i z a b l e   to  cause  cu r r en t   t o  

flow  between  s e l e c t e d   p a i r s   of  e l e c t r o d e s   via  co r respond ing   s e l e c t e d  

conductor   elements  and  t h e r e b y  h e a t   and  melt  t h e  c o n d u c t i v e   ink  t o  

e f f e c t   l o c a l i z e d   t r a n s f e r   of  ink  to  a  r ecord   medium. 

The  thermal   p r i n t e r s   and  the  methods  of  thermal   p r i n t i n g   known 

h e r e t o f o r e   have  had  d i s a d v a n t a g e s   and  w ide - sp read   every  day  usage  h a s  

not  occured  for  one  reason   or  ano the r .   Thus,  none  of  the  p r i o r   a r t  

a r rangements   d i scussed   h e r e i n   has  been  used  commerical ly   t o  t h e   A p p l i c a n t s  

knowledge.  Accordingly   i t   is  an  o b j e c t   o f  t h e   App l i can t s   i n v e n t i o n  t o  

provide  a  commercial ly   a c c e p t a b l e   method  of  thermal   p r i n t i n g   and  a p p a r a t u s  
for  performing  t ha t   me thod .  



Accordingly   the  A p p l i c a n t ' s   i nven t ion   provides   a  method  of  t h e r m a l l y  

marking  a  record  medium  compris ing  i n t e r p o s i n g   a  t r a n s f e r   medium  be tween 

a  p r i n t   head  and  the  record  medium  and  s e l e c t i v e l y   e s t a b l i s h i n g   h e a t i n g  

c u r r e n t s   in  the  t r a n s f e r   medium  to  cause  s e l e c t i v e   t r a n s f e r a n c e   o f  

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   from  the  t r a n s f e r   medium  to  the  r e c o r d  

medium,  said  method  being  c h a r a c t e r i s e d   by  the  use  in  combinat ion  of  a 

t r a n s f e r   medium  c o n s i s t i n g   only  of  a  r e s i s t i v e   layer   in  c o n t i g u o u s  

sur face   con tac t   with  a  layer   compris ing  the  t he rma l ly   t r a n s f e r a b l e  

m a t e r i a l ,   with  a  p r i n t   head  compris ing  a  group  of  s e l e c t i v e l y   and 

i n d i v i d u a l l y   e n e r g i s a b l e   e l e c t r o d e s   and  a  common  r e tu rn   c o n d u c t o r / e l e c -  

t r i c a l l y   c o n t a c t i n g   the  r e s i s t i v e   layer   for  hea t ing   cu r ren t   flow  t h e r e -  

between  so le ly   by  way  of  and  through  the  r e s i s t i v e   l a y e r .  

The  A p p l i c a n t ' s   i nven t ion   also  p rovides   appa ra tus   for  t h e r m a l l y  

marking  a  record  medium  using  a  t r a n s f e r   medium  c o n s i s t i n g   only  of  a 

r e s i s t i v e   layer   in  cont iguous   su r face   con tac t   with  a  layer   comprising  a 

t he rma l ly   t r a n s f e r a b l e   m a t e r i a l ,   said  appara tus   compris ing  means  f o r  

suppor t i ng   a  record  medium  to  be  marked,  a  thermal  p r i n t   head  d i s p o s e d  

at  a  record  marking  s t a t i o n ,   means  for  suppor t ing   the  t r a n s f e r   medium 

with  a  p o r t i o n   t he reo f   i n t e r p o s e d   between  the  p r i n t   head  and  a  s u p p o r t e d  

record  medium  and  said  appara tus   being  c h a r a c t e r i s e d   in  tha t   the  p r i n t  

head  comprises  a  group  of  e l e c t r o d e s   embedded  in  a  l ayer   of  i n s u l a t i n g  

m a t e r i a l   secured  to  a  block  of  conduct ing   m a t e r i a l   forming  a  common 

r e t u r n   cu r r en t   path  for  hea t ing   c u r r e n t s   e s t a b l i s h e d ,   in  use,  in  t h e  

r e s i s t i v e   layer   of  the  t r a n s f e r   medium  between  s e l e c t e d   e l e c t r o d e s   and 

the  common  r e tu rn   conductor ,   and  means  for  s e l e c t i v e l y   e s t a b l i s h i n g  

hea t ing   cu r r en t   flow  between  i n d i v i d u a l   e l e c t r o d e s   and  the  common 

c o n d u c t o r .  

Brief   D e s c r i p t i o n   of  Drawings 

In  the  accompanying  drawings  forming  a  m a t e r i a l   par t   of  t h i s  

d i s c l o s u r e :  



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   appa ra tus   embodying  t h e  

i n v e n t i o n ;  

FIG.  2  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 ,   through  a  

p r in t   head,  r ibbon  and  record   medium  forming  p a r t   o f  t h e   appa ra tu s   shown 

in  FIG.  1; 

FIG.  3  is  ano ther   h o r i z o n t a l   s e c t i o n a l   v i e w ,  a l s o   to  e n l a r g e d  

sca le ,   of  the  p r i n t   head,  but  in  p e r s p e c t i v e   and  taken  from  a  d i f f e r e n t  

angle;  and 

FIG.  4  is  a  f ragmentary   p e r s p e c t i v e  v i e w ,   to  en la rged   sca le   and  

from  a  s t i l l   d i f f e r e n t - a n g l e ,   of  the  components  shown  in  FIG.  2 ,   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 .  

Best  Mode  for  Carrying  Out  the  I n v e n t i o n  

The  p r i n t i n g   appa ra tu s   embodying  the  i nven t ion   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   appara tus   10  compris ing  a  

conven t iona l   keyboard  11.  The  keyboard  c o n t r o l s ,   by means  of  a  c o d i n g  

device  (not  shown)  of  known  type,   a  p r i n t   head  12.  P r i n t   head  12  i s  

mounted  in  a  c a r r i a g e   13  tha t   is  m o v a b l e  t r a n s v e r s e l y   of  appa ra tu s   10 

but  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  
ribbon  14  a g a i n s t   a  record   medium  15  t ha t   is  backed up  by a  p l a t e n   16.  

As  in  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   r e e l   18,  and  record  medium  15  is  fed  u p w a r d l y  
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 s   of movement  of  r i b b o n  

.  
14  and  p r i n t   head  12 .  

As  bes t   shown  in  F I G S .   and  3  and  according   to  t h e  i n v e n t i o n ,  

p r i n t   head  12  comprises   a  r e l a t i v e l y   t h in   i n s u l a t i n g  l a y e r   19  tha t   i s  

i n t e r p o s e d   between  and  bonded  to  f ac ing   f l a t  s u r f a c e s   of  two  r e c t a n g u l a r  

p l a t e - l i k e   e lements   20,  21.  A  p l u r a l i t y   of  p r i n t i n g   e l e c t r o d e s   22  a r e  

embedded  wi th in   i n s u l a t i n g   l a y e r  1 9   such  t ha t   the  t ip   ends  22a  (FIG.  3) 
of  the  e l e c t r o d e s   are  v e r t i c a l l y   spaced  equal  d i s t a n c e s   a p a r t  a n d  

exposed  through  the  a c t i v e   end  12a  of  the  p r i n t   head;  i . e . ,  t h e   end  

which  c o n t a c t s   the  r e s i s t i v e   r ibbon  14 .  



According  to  a  f e a t u r e   of  the  i nven t ion ,   r ibbon  14  c o n s i s t s   s o l e l y  

of  a  r e s i s t i v e   layer   23  and  a  layer   24  of  t h e r m a l l y   t r a n s f e r a b l e   mark ing  

m a t e r i a l ,   such  as  heat  f u s i b l e   ink  or  the  l i ke .   The  ac t ive   end  12a  o f  

p r i n t   head  12  p re s ses   aga in s t   r e s i s t i v e   layer   23  with  a  force  s u f f i c i e n t  

to  main ta in   layer   24  in  e f f e c t i v e   contac t   with  the  record  medium  15 

while  i t   is  backstopped  in  con tac t   with  p l a t en   16.  

Refe r r ing   now  to  FIG.  4,  the  p r i n t i n g   e l e c t r o d e s   22  are  c o n n e c t e d  

to,  and  s e l e c t i v e l y   e n e r g i z a b l e   by,  any  s u i t a b l e   means.  For  sake  o f  

s i m p l i f i e d   i l l u s t r a t i o n ,   t h i s   ene rg i z ing   means  is  dep ic t ed   as  a  p l u r a l i t y  

of  s e l e c t i v e l y   c l o s a b l e   switches  25  (one  for  each  e l e c t r o d e   22)  c o n -  

nected  to  a  common  vo l tage   source  26. 

In  o p e r a t i o n ,   upon  c losu re   of  one  of  the  swi tches   25  and  c o n s e q u e n t  

e n e r g i z a t i o n   of  the  co r re spond ing   p r i n t i n g   e l e c t r o d e   22,  cu r ren t   w i l l  

flow  (as  shown  in  FIG.  2)  from  said  e l e c t r o d e   via  the  r e s i s t i v e   layer   23 

to  the  common  r e t u r n - p a t h   p rov id ing   element  20.  Element  20  is  s u i t a b l y  

connected  by  means  (not  shown)  to  a  r e f e r ence   p o t e n t i a l ,   such  as  g round .  

As  cu r ren t   flows  through  layer   23,  the  I2R  e f f e c t   wi l l   cause  hea t ing   o f  

tha t   p o r t i o n   23a  of  the  layer   23  tha t   extends  from  the  t ip   end  22a  o f  

the  e l e c t r o d e   22  to  the  ad jacen t   end  of  the  r e t u r n - p a t h   p r o v i d i n g  

element  20.  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   23  by  t h e  

c u r r e n t - r e s i s t a n c e   e f f e c t   wi l l   cause  mel t ing   of  the  t he rma l ly   t r a n s f e r a b l e  

m a t e r i a l   in  the  cont inguous   po r t i on   24a  of  l ayer   24  and,  the reby ,   form 

an  image  15a  on  record  medium  15. 

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  

22  during  movement  of  p r i n t   head  12  in  the  d i r e c t i o n   of  arrow  28  r e l a t i v e  

to  r ibbon  14  and  record  medium  15,  a  des i red   p a t t e r n ,   such  as  27,  can  be 

impr in ted   on  the  record  medium. 

According  to  impor tan t   f e a t u r e s   of  the  i n v e n t i o n ,   the  c o n f i g u r a t i o n  

of  p r i n t   head  12,  as  above  de sc r ibed ,   permi ts   high  r e s o l u t i o n   i m p r i n t i n g  

on  a  record  medium  by  use  of  a  r ibbon  tha t   c o n s i s t s   so le ly   of  a  r e s i s t i v e  



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

tha t   c o n t a c t s   the  record   medium.  Also,  the  p r i n t i n g  e l e c t r o d e s   22  a r e  

so  d isposed   and  embedded  in  the  i n s u l a t i n g   layer   19  as  to  be  s e p a r a t e d  

from  the  a d j a c e n t   f l a t   su r face   of  element  20 by  a  d i s t a n c e   X.  T h i s  

d i s t a n c e   X  should  not  exceed  the  d i s t a n c e   between  ad j acen t   p r i n t i n g  

e l e c t r o d e s   22  in  order  t o  i n s u r e   h i g h  r e s o l u t i o n   p r i n t i n g   by  m i n i m i z i n g  

the  degree  of  over lap   of  the  r e s p e c t i v e   spot  images  15a.  This  d i s t a n c e   X 

is  p r e f e r a b l y   of  the  o r d e r  o f   about  0.5  mil.  The  r e s i s t i v i t y   of  t h e  

r e s i s t i v e   l ayer   23  of  r ibbon  14  is  p r e f e r a b l y   of  the  order  o f  a b o u t   0 . 5  

to  1.0  ohm-cen t ime te r .   Moreover,  e lements   20,  21  p r e f e r a b l y   are  b e v e l l e d ,  

chamfered  or  rounded  such  t ha t   they  are  of  minimum  width  ad j acen t   t h e i r  

r e s p e c t i v e   a c t i v e   ends  t o  min imize   ab ras ion   of  the  r ibbon  14 .  

It  should  be  noted  t ha t   p r i n t   head  12  may,  if   p r e f e r r e d ,   be  u s e d  

with  equal  e f f e c t i v e n e s s   with  a  r ibbon  c o n s i s t i n g   so l e ly   of  a  r e s i s t i v e  

layer   ( l ike   23)  if   the  record   medium  is  of  the  t he rma l ly   s e n s i t i v e   t y p e .  

It   w i l l   thus  be  seen  t h a t  t h e   p r i n t i n g   appa ra tus   comprises  a  p r i n t  

head  t h a t   p rov ides   a  r e t u r n   path  in  c lose   p rox imi ty   to  the  p r i n t i n g  

e l e c t r o d e s   so  t h a t   the  c u r r e n t   path  is  shor t   a n d  i n s u r e s   l o c a l i z e d  

hea t ing   of  the  r e s i s t i v e   l aye r .   This  p r o v i d e s  g o o d   p r i n t i n g   r e s o l u t i o n  

wi thout   the  n e c e s s i t y   of  a  conduc t ive   l ayer   in  the  r i b b o n .  

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  de sc r ibed   w i t h  

r e f e r e n c e   to  the  p r e f e r r e d   embodiments  t h e r e o f ,   i t   w i l l   be  unde r s tood   by  

those  s k i l l e d   i n  t h e   a r t   t h a t   the  fo rego ing   and  o t h e r  c h a n g e s   in  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  s p i r i t ,   s cope  

and  t each ing   of  the  i n v e n t i o n .   Accord ingly ,   t h e  a p p a r a t u s   and  method 

here in   d i s c l o s e d   are  to  be  cons ide red   merely  as  i l l u s t r a t i v e ,   and  t h e  

i nven t ion   is  to  be  l i m i t e d   only  as  s p e c i f i e d   in  the  c l a i m s .  



1.  A  method  of  t he rmal ly   marking  a  record  medium  (15)  c o m p r i s i n g  

i n t e r p o s i n g   a  t r a n s f e r   medium  (14)  between  a  p r i n t   head  (12)  and  t h e  

record  medium  (15)  and  s e l e c t i v e l y   e s t a b l i s h i n g   hea t ing   c u r r e n t s   in  t h e  

t r a n s f e r   medium  to  cause  s e l e c t i v e   t r a n s f e r a n c e   of  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   from  the  t r a n s f e r   medium  to  the  record  medium,  s a i d  

method  being  c h a r a c t e r i s e d   by  the  use  in  combinat ion  of  a  t r a n s f e r  

medium  (14)  c o n s i s t i n g   only  of  a  r e s i s t i v e   layer   (23)  in  c o n t i g u o u s  

surface   con tac t   with  a  layer   (24)  compris ing  the  t he rma l ly   t r a n s f e r a b l e  

m a t e r i a l ,   with  a  p r i n t   head  (12)  compris ing  a  group  of  s e l e c t i v e l y   and 

i n d i v i d u a l l y   e n e r g i s a b l e   e l e c t r o d e s   (22)  and  a  common  r e t u r n   c o n d u c t o r  
b o t h  

( 2 0 ) L e l e c t r i c a l l y   con t ac t i ng   the  r e s i s t i v e   layer   (23)  for  h e a t i n g  

cu r r en t   flow  therebe tween   so le ly   by  way  of  and  through  the  r e s i s t i v e  

l a y e r .  

2.  A  method  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   by  the  use  o f  

a  p r i n t   head  having  the  e l e c t r o d e s   grouped  so  tha t   the  spacings   be tween  

ad jacen t   e l e c t r o d e s   are  s imi l a r   and  each  such  spacing  is  s u b s t a n t i a l l y  

equal  to  or  g r e a t e r   than  the  spacing  between  each  e l e c t r o d e   and  t h e  

common  r e t u r n   c o n d u c t o r .  

3.  Apparatus  for  t he rmal ly   marking  a  record  medium  (15)  using  a 

t r a n s f e r   medium  (14)  c o n s i s t i n g   only  of  a  r e s i s t i v e   layer   (23)  i n  

cont iguous   sur face   contac t   with  a  l ayer   (24)  compris ing  a  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 ,   said  appara tus   compris ing  means  (16)  for  s u p p o r t i n g  

a  record  medium  (15)  to  be  marked,  a  thermal  p r i n t   head  (12)  d isposed  a t  

a  record  marking  s t a t i o n ,   means  for  suppor t ing   the  t r a n s f e r   medium  (17, 

18)  with  a  po r t ion   t he reo f   i n t e r p o s e d   between  the  p r i n t   head  (12)  and  a 

supported  record  medium  (15)  and  said  appara tus   being  c h a r a c t e r i s e d   i n  

tha t   the  p r i n t   head  (12)  comprises  a  group  of  e l e c t r o d e s   (22)  embedded 

in  a  layer   of  i n s u l a t i n g   m a t e r i a l   (19)  secured  to  a  block  (20)  of  c o n d u c t i n g  

m a t e r i a l   forming  a  common  r e tu rn   cu r r en t   path  for  hea t ing   c u r r e n t s  

e s t a b l i s h e d ,   in  use,  in  the  r e s i s t i v e   layer   (23)  of  the  t r a n s f e r   medium 

(14)  between  s e l e c t e d   e l e c t r o d e s   (22)  and  the  common  r e t u r n   conductor   (20) ,  

and  means  (25,  26)  for  s e l e c t i v e l y   e s t a b l i s h i n g   hea t ing   cu r ren t   f l ow  

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



4.  Apparatus  as  claimed  in  claim  3  c h a r a c t e r i s e d   in  t ha t   a  t r a n s f e r  

medium  c o n s i s t i n g   only  of  a  r e s i s t i v e   l aye r   in  con t iguous   s u r f a c e  

c o n t a c t   with  a  l ayer   compris ing  a  t he rma l ly   t r a n s f e r a b l e   m a t e r i a l   i s  

suppor ted   by  the  t r a n s f e r - m e d i u m - s u p p o r t - m e a n s   with  the  r e s i s t i v e   l a y e r  

c o n t a c t i n g   the  head  e l e c t r o d e s   and  r e t u r n   conductor   so  as  to  e s t a b l i s h   a  

c u r r e n t   flow  path  t he rebe tween   and  with  the  t r a n s f e r a b l e   layer   c o n t a c t i n g  

the  suppor ted   record   medium. 

5.  A  method  of  marking  a  record   medium  compris ing  the  s teps   of  p r o v i d i n g  

a  t r a n s f e r   medium  c o n s i s t i n g   of  a  r e s i s t i v e   l aye r   and  another   l a y e r  

compr is ing   t he rma l ly   t r a n s f e r a b l e   marking  m a t e r i a l ;   p r o v i d i n g   a  p r i n t  

head  compris ing  at  l e a s t   one  p r i n t i n g   e l e c t r o d e ,   and  a  r e t u r n - p a t h -  

p r o v i d i n g   element  i n s u l a t i n g l y   d isposed   in  c lose  p rox imi ty   to  e a c h  

e l e c t r o d e ;   i n t e r p o s i n g   the  t r a n s f e r   medium  between  the  record   medium  a n d  

the  p r i n t   head  with  the  r e s i s t i v e   layer   a d j a c e n t   the  p r i n t   head;  and  

s e l e c t i v e l y   e n e r g i z i n g   said  p r i n t i n g   e l e c t r o d e ( s )   to  cause  cu r r en t   of  a t  

l e a s t   a  p r e d e t e r m i n e d   magnitude  to  flow  between  each  s e l e c t e d   p r i n t i n g  

e l e c t r o d e   and  element  so l e ly   by  way  of  the  r e s i s t i v e   l aye r   to  g e n e r a t e  

r e s i s t a n c e   hea t i ng   in  the  r e s i s i t i v e   l aye r   and  the reby   heat   the  a d j a c e n t  

l o c a l i z e d   area  of  said  o the r   l ayer   for  causing  t r a n s f e r  o f   mark ing  

m a t e r i a l   from  the  o ther   l ayer   to  the  record   medium. 

6.  A  method  of  marking  a  t he rma l ly   s e n s i t i v e   record   medium  c o m p r i s i n g  

the  s teps   of  p r o v i d i n g   a  t r a n s f e r   medium  c o n s i s t i n g   so l e ly   of  a  r e s i s t i v e  

l ayer ;   p r o v i d i n g   a  p r i n t   head  compris ing  at  l e a s t   one  p r i n t i n g   e l e c t r o d e  

and  a  r e t u r n - p a t h - p r o v i d i n g   element  i n s u l a t i n g l y   d i sposed   in  c l o s e  

p rox imi ty   to  each  e l e c t r o d e ;   i n t e r p o s i n g   the  t r a n s f e r   medium  between  t h e  

record   medium  and  the  p r i n t   head;  and  s e l e c t i v e l y   e n e r g i z i n g   said  p r i n t i n g  

e l e c t r o d e ( s )   to  cause  c u r r e n t   of  at  l e a s t   a  p r e d e t e r m i n e d   magnitude  t o  

flow  between  each  s e l e c t e d   p r i n t i n g   e l e c t r o d e   and  element  so le ly   by  way 
of  the  r e s i s t i v e   layer   to  gene ra te   r e s i s t a n c e   hea t i ng   in  the  r e s i s i t i v e  

l ayer   and  thereby   heat   the  ad j acen t   l o c a l i z e d   area  of  the  record  medium 

for  t h e r m a l l y   s e n s i t i z i n g   marking  m a t e r i a l   in  the  record   medium. 
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