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Description 

The  invention  relates  to  current  sensitive  printable  media  for  use  in  the  non-impact  non-electroerosion 
printing  and  methods  of  producing  such  media.  The  invention  is  particularly  concerned  with  an 

5  electrothermic  printing  material  on  which  printing  takes  place  without  impact  and  without  application  of 
external  heat,  by  application  of  electric  currents  at  selected  print  element  positions. 

There  are  a  number  of  prior  art  non-impact  printing  techniques,  generally  involving  electroerosion  to 
expose  selected  print  elements,  image  forming  techniques  to  alter  the  pigment  coloration  of  areas  exposed 
to  radiation,  and  various  offset  techniques  including  electrostatic  image  development  with  toners 

10  according  to  copying  machine  techniques.  These  techniques  may  be  broadly  characterised  as  treated 
paper  and  plain  paper  techniques. 

Each  of  the  prior  art  techniques  has  its  own  advantages  and  disadvantages,  and  tradeoffs  may  be 
found.  Three  parameters  are  paramount  in  most  situations,  as  follows: 

1.  Paper  cost, 
15  2.  Investment  in  printer, 

3.  Print  quality. 
For  certain  high-quality  applications  of  low  volume,  image  forming  techniques  such  as  photography 

may  be  used.  At  high  volumes,  however,  the  cost  of  image  forming  treated  paper  may  be  prohibitive.  For 
high  volume  applications,  paper  cost  becomes  the  major  criterion  for  choice,  and  it  becomes  advantageous 

20  to  make  a  significant  investment  in  printer  equipment  in  order  to  use  plain  paper. 
There  is  a  class  of  medium  volume  users  in  which  a  relatively  inexpensive  treated  paper,  even  though 

somewhat  more  costly  than  plain  paper,  is  economically  advantageous  because  the  related  investment  in 
printer  equipment  provides  sufficient  savings  to  outweigh  the  extra  cost  of  treated  paper.  Certain  uses 
demanding  high  reliability  might  accept  the  extra  cost  of  treated  paper  in  order  to  permit  the  use  of 

25  relatively  expensive,  but  very  reliable  printer  equipment,  even  though  the  total  cost  might  be  greater  than 
that  of  a  plain  paper  system. 

The  treated  paper  system,  in  order  of  paper  cost,  are: 
1.  photographic, 
2.  thermal, 

30  3.  electroerosion. 
For  volume  printing,  thermal  techniques  provide  a  high  quality  but  are  relatively  slow  because  of  the 

need  for  the  print  element  to  cool  between  activations.  Electroerosion  does  not  require  print  element 
cooling  but  can  be  unreliable  because  the  removed  material  often  tends  to  be  redeposited  on  the  print  head 
and  significantly  affect  print  quality. 

35  In  both  thermal  printing  and  electroerosion  printing  the  print  element  may  be  subjected  to  wear 
because  of  the  need  for  good  thermal  contact  or  because  of  arc-sputtering  electrode  loss. 

Various  techniques  for  treated  paper  printing  may  be  typified  by  following  prior  patents: 
U.S.  Patent  3,074,809,  Owen,  Heat-Sensitive  Copying-Paper,  January  22,  1963.  Heat  sensitive  back 

printing  copying  using  a  carrier,  a  heat  sensitive  layer  and  a  protective  layer.  The  heat  sensitive  layer,  which 
40  may  be  an  organic-  acid  salt  of  a  noble  metal  (e.g.,  silver  behenate)  is  reduced  by  the  heat  of  black  portions 

of  the  item  to  be  copied. 
U.S.  Patent  3,320,089,  Bourgeois,  Method  of  Making  Blush  Coated  Recording  Sheet,  Coated  Sheet  and 

Coating  Composition,  May  16,  1967.  Multi-  layer  treated  stylus-printing  heat  sensitive  paper  using  a 
blushed  layer  which  is  rendered  clear  by  local  heat  so  as  to  expose  the  underlying  dark  layer. 

45  U.S.  Patent  3,425,858,  Echeagaray,  Heat  Sensitive  Recording  Material,  February  4,  1969.  Stylus  printing 
treated  heat  sensitive  paper  with  a  phenolphtalein/acid/alkali  oxide  composite  opaque  layer.  The 
composite  is  of  adequate  pH  for  a  white  indication.  Local  heat  causes  the  alkali  to  activate  the 
phenolphtalein  as  a  result  of  the  formation  of  hydroxides  which  decrease  the  pH  and  result  in  a  localized 
red  indication  by  the  phenolphtalein. 

so  U.S.  Patent  4,042,936,  Yoshikawa,  Electro-  sensitive  recording  method,-  August  16,  1977.  Multilayer 
thermographic  erosiion  printing  by  conduction  of  current  from  a  conductive  layer  (on  a  paper  substrate) 
through  a  dark  conductive  intermediate  layer  and  a  non-conductive  white  surface  layer.  The  white  surface 
layer  is  destroyed,  leaving  the  visible  image  of  the  dark  intermediate  layer  showing  as  printing. 

U.S.  Patent,  4,273,602,  Kosaka  et  al,  Heat-  Sensitive  Recording  Material,  June  16,  1981.  Heat  sensitive 
55  transfer  printing. 

U.S.  Patent,  4,305,082,  Kusakawa  et  al,  Electric  Recording  System  and  Electric  Heat  Recording  Sheet, 
December  8,  1981,  shows  a  heat  sensitive  printing  material  in  which  heat  is  generated  adjacent  to  a  stylus 
by  an  arc  or  a  current  from  the  stylus  through  a  resistance  layer  to  a  conductive  metal  layer,  and  printing 
occurs  in  an  underlying  thermographic  layer  heated  by  heat  from  the  arc  or  the  resistance  transmitted  by 

60  conduction  through  the  conductive  metal. 

SUMMARY  OF  THE  INVENTION 
The  invention  is  a  composite  electrothermic  printing  material  i.e.  a  printable  medium  operating  by 

selective  application  of  electric  current  to  selected  print  elements.  The  material  includes  a  substrate  treated 
65  with  a  conductive  composite  electrothermic  layer  of  polymer  containing  a  thermally  sensitive  colour 
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forming  material  together  wiht  conductive  material.  Selective  application  of  electric  current  provides  for 

localized  heating  of  areas  of  conductive  material  within  the  composite  electrothermic  layer  This  oca  hzed 

heating  causes  thermally  sensitive  image  forming  material  to  change  colour.  The  result  of  he  localized 

selective  current  caused  heating  of  appropriate  print  elements  is  matrix  character  of  facsimile  printing. 
5  Accordingly  the  invention  provides  current  sensitive  printable  medium  for  use  in  non-impact  non- 

electroerosion  printing,  said  medium  comprising  a  substrate  supporting  a  composite  electrotherm.c  layer 

comprising  a  carrier  encompassing  a  thermally  sensitive  colour  forming  system  and  a  conductive  material. 

The  printing  material  includes  a  substrate  coated  with  a  conductive  composite  electrothermic  printing 

layer  of  polymer  (polycarbonate,  polyester,  polyurethane,  Kapton*)  made  conducive  by  suspended 

10  conductive  particles  (zinc  iodide,  zinc  oxide,  tin  oxide,  titanium  dioxide,  zinc,  s.lver  etc  or  a  mixture  of 

these).  Also  incorporated  in  the  polymer  layer  along  with  the  conductive  material  is  a  finely  div.ded, 

thermally  sensitive  image  forming  material  (e.g.,  silver  benhenate). 
The  printing  stylus  does  not  need  to  be  hot  in  order  to  print  but  must  merely  carry  current.  The 

localized  current  passing  from  a  printing  stylus  into  the  treated  paper,  provides  a  localized  hot  spot  wh  ch 

15  changes  colour.  The  amount  then  dissipates  into  a  broad  area  of  the  conduct.ve  polymer  to  a  broad  area 

return  electrode  for  return  to  ground.  An  optional  aluminium  thin  layer  bwet^eenH\h^PaP^b^frpan^ohw 
thermally  sensitive  resistive  polymer  layer  provides  a  convenient  and  effective  dissipating  current  flow 

path  for  return  to  the  broad  area  return  electrode  and  alos  results  in  increased  current  localization  and 

hence  higher  resolution  and  quality  printing.  The  current  is  dissipated  over  such  a  broad  area  at  the  broad 

20  area  return  electrode  that  it  does  not  raise  the  temperature  above  the  threshold  for  printing. 
The  invention  will  now  be  further  described  with  reference  to  the  accompanying  drawings  in  which: 
FIG  1  is  an  isometric  view,  semi-diagrammatic  in  form,  showing  the  treated  paper  operatively 

juxtaposed  to  a  multi-stylus  print  element  and  to  a  broad  area  return  electrode.  @  t  ,  , 
FIG.  2  is  a  semi-diagrammatic  elevation  view  showing  the  relationship  of  treated  paper  to  print  element 

25  and  broad  area  return  e l e c t r o d e . .   -  . 
FIG  1  illustrates  the  preferred  embodiment.  The  printing  head  3  or  the  treated  paper  composite  1  is 

driven  by  means  not  shown,  so  that  the  motion  of  the  paper  composite  relative  to  the  printhead  is  as  shown 

by  the  direction  of  arrow  2  so  as  to  pass  multi-element  stylus  printing  head  3  in  a  fashion  to  present  spot 

printing  elements  in  any  one  of  several  well  known  dot  printing  attitudes  toward  the  moving  paper.  Broad 

30  area  return  electrode  5  makes  broad  area  contact  to  paper  1  at  the  surface  of  the  paper. 
Paper  1  is  actually  a  composite  of: 
layer  1  1  a  paper  base  of  ordinary  paper,  or  inexpensive  polymer  such  as  polypropylene; 
layer  12,  a  very  thin  film  of  conductive  metal  such  as  aluminium  overlaid  on  the  entire  surface  of  paper 

base  layer  11; 
35  layer  13,  electrothermic  c o m p o s i t e . . . .   ,  *  Oo   ̂ <•„ 

In  operation,  the  printhead  has  its  several  styli  31-35  selectively  energized  via  conductors  36  so  as  to 

provide  selective  spot  producing  currents  at  respective  styli  31,  32,  33,  34  and  35  as  required  by  the 

configuration  of  the  desired  character  (P  shown  in  FIG.  1).  nfmnH,,rtnr 
A  representative  spot  producing  circuit  includes  a  potential  on  the  appropriate  conductor  -of  °nd"Ctor 

40  bundle  36  to  provide  a  potential  at  a  selected  stylus,  e.g.,  stylus  31.  A  conductive  path  for  electrical  cur  rent 

from  stylus  3?  is  via  resistance  14  to  a  surrounding  area  on  aluminium  film  12;  and  thence  y.a  alum.mum 

film  12  to  the  area  under  broad  area  return  electrode  5  and  thence  back  through  the  conduct.ve  material  in 

polyester  composite  13  and  broad  area  return  electrode  5  to  ground.  DmhnHimPnt 
FIG  2  is  a  simplified  elevation  diagram  showing  operation  of  another  preferred  embodiment. 

45  Composite  thermographic  printing  paper  1  is  drawn  in  the  direction  of  arrow  2  .  jnder  Pn^ead   3  so  as  to 

provide  selective  printed  dots  4  by  application  of  respectively  related  currents.  The  cur  rents  are  dssip  .ated 

via  the  conductive  capability  12'  of  the  printing  composite  earned  by  paper  substrate  an  I  retu  rned  via 

broad  area  electrode  5  to  ground.  The  resolution  of  printed  spots  in  this  latter  embodiment  is  usuaUy  not  as 

good  as  is  obtained  by  using  the  thin  metallic  aluminium  return  conductor  beneath  the  electrothermic 

so  polymer  due  to  greater  current  spreading  in  the  conductive  electrothermic  polymer.  
pnmnn<;itp 

One  preferred  mechanism  for  providing  broad  area  conductivity  to  the  treated  compos  to 

thermographic  paper  is  thin  film  aluminium  layer  12  as  shown  in  FIG.  1  .  This  preferred  embodiment  results 

In  higher  point  resolution  and  quality.  A  second  preferred  embodiment  eliminates  the  specific  return  layer 
12  bj  Priding  sufficient  conductivity  12'  (FIG.  2)  within  composite  polyester  layer  13  to  carry  the  desired 

55  currents.  This  conductivity  may  be  provided  by  a  homogeneous  dispersion  of  current  carrying  particles 
within  polyester  layer  13  or  by  a  graded  dispersion  with  the  heavier  occurrence  of  conduc  vepar tdes  
the  inside  next  to  substrate  paper  layer  11.  The  greater  current  spreading  m  the  conduct  ave  polymer, 
however,  usually  results  in  adequate,  but  lower  resolution  printing  compared  to  the  prior  em  30  d  ment 

The  electrothermal  recording  sheet  according  to  this  example  consists  of  a  paper  of  polymer  substrate 

60  11  such  as  polyester  (e.g.,  Mylar*)  or  polypropylene,  on  which  is  deposited  a"  ,ele^:icallYn^"dnu^e^  m 

12  of  aluminium  by  vacuum  evaporation  or  sputtering.  The  aluminium  film  12  is  overcoated  with 

chromogenic  resistive  layer  13  composed  of  one  or  a  mixture  of  conductive  particu  ate  ma  enals  {  nc 

iodide,  zinc  oxide,  tin  oxide,  titanium  dioxide)  dispersed  in  a  binder  containing  thermally  sensitive 

additives.  A  roughening  agent  selected  from  silica,  alumina,  aluminium  hydroxide,  CaCo3,  TiO2,  etc.,  can 

65 
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also  be  incorporated  in  the  resistive  formulations  in  order  to  eliminate  polymer  debris  accumulation  on  the 
print  head  during  writing. 

Application  of  an  electric  signal  to  the  printing  device  is  accompanied  by  the  generation  of  resistance 
heat  which  results  in  facsimile  printing  or  direct  image  formation  characterised  by  localized  bleaching, 
colour  formation  or  colour  change.  The  intensity,  contrast  and  hue  of  the  imaged  region  depends  on  the 
chemical  system  selected  for  image  definition.  The  electric  signal  may  be  on  the  order  of  5-25  volts,  10  —  30 
milliamperes  as  short  as  .02  milliseconds. 

Various  binders  suitable  for  dispersion  of  semiconductive  particles  and  other  additives  to  form 
resistive  coatings  can  be  selected  from  the  following  classes: 

Cellulose  derivatives  such  as  cellulose  acetate  butyrate,  ethyl  cellulose,  cellulose  acetate,  hydroxyethyl 
cellulose,  nitrocellulose,  carboxymethyl  cellulose,  etc. 

Acrylate  polymers  including  polymethylmethacrylate,  polyacrylonitrite,  polyacrylamides, 
polyvinlyacetate,  polyvinylacetal  resins  such  as  polyvinylbutyral. 

Polystyrenes  and  poly  x-methylstyrene  and  related  systems. 
Polycarbonates,  novolaks,  epoxy  resins. 
Crosslinked  polymers  such  as  polyurethanes  formed  from  the  reaction  of  free  hydroxyl  carrying 

binders  with  polyisocyanates  or  melamines. 
Hydroxyethylene  polymers  such  as  hydroxypropylene,  poly(ethylene  glycols),  polyvinylalcohol,  etc. 
Various  conductive  materials  that  can  be  utilized  for  this  application  are: 
ZnO,  Znl2,  Cul2,  Sb2O3,  MoO,  Cds,  TiO2,  molydisulfide,  conducting  polymers  that  can  be  employed  as 

alternate  binders  for  inorganic  conductive  particles  such  as  oligostyrene  sulfonate,  polyethylene  imine 
salts,  doped  polyacetylenes,  polyphenylenes,  etc. 

Image  definition,  according  to  the  electrothermal  technique  described  in  this  invention,  can  be 
obtained  by  incorporation  of  various  thermally  sensitive  additives  in  the  resistive  formulations  so  that  their 
heat-induced  chemical  reactions  are  accompanied  by  bleaching,  colour  formation  or  colour  change.  Some 
of  the  preferred  chromogenic  materials  and  their  thermal  transformations  are: 

Leucoform  dyes  that  undergo  dye  formation  when  subjected  to  electrical  resistance  heat  generated 
during  printing,  e.g. 

a)  Leuco  bases  of  triphenylmethane  series  of  fluorene  analogs  of  crystal  violet  which  undergo 
oxidation-elimination  reactions  to  colored  forms,  as  shwon  in  formulas  1A  and  1B.  (In  formula  1A,  (R=H, 
CH3,  C2H5,  etc.) 

FORMULA  IA 

VIA  HYDRIDE  TRANSFER 

w 

15 

20 

25 

30 

35 

40 

45 

R-  H,CH3,C2H5  ETC 

50 FORMULA  IB 

VIA  HYDRIDE  TRANSFER 

55 

60 

COLORLESS COLORED  FORM COLORLESS 65 
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b)  Saccharine  derived  leuco  carbinol  systems  which  under  irreversible  colour  change  upon  heating,  as 
shown  in  formula  2.  (In  formula  1,  R=CH3,  Ethyl,  OH,  OCH3,  —  NH2,  N(CH3)2,  Halogen,  etc.  R'  =  alkyl  groups 
as  CH3,  etc.  or  hydroxyethyl,  alkoxyethyl,  etc.) 

FORMULA  2 

(OR  NH2) 
COLORLESS 

N - R  
10 

15 

20  c)  Diazahemicyanine  dyes  in  benzothiazole  series  which  can  be  permanently  bound  to  polymers  with 
free  reactive  sites  (e.g.  diazahemicyanine  dyes  with  2-carbomoylethyl  side  chain)  as  shown  in  formula  3. 

FORMULA  3 

25 

NHS03NQ 
Cu.Fe  OR  SOLAN1LE  BLACK 

30 COLORLESS 

35 

Dve  precursors  such  as  sulfamino  derivatives  of  4-amino  diphenylamine  can  be  incorporated  in  the 

resistive  coatinqs  to  obtain  deep  black  images  due  to  the  formation  of  polyzines  similar  to  Aniline  Black  , 
SolanHe  B?ack"9(and  related  systems)  in  the9  presence  of  metal  salts  at  180°-200°C,  as  shown  in  formula  4. 

40 

C2H5 
C2H5O 

C2H5 45 

50 

r - ^   ® / C 2 H 5  
S  N=  N - / f ) V N H \  

V   ^ /   X  C2H5 
55 

C2H5O 

c r  

60 
YELLOW 

Solanile  Black  gives  a  fast  black  image  on  cellulosic  polymers. 
Electrothermal  printing  can  also  be  accomplished  by  resistive  heat  induced  in  in  situ  generation  of 

S5  metallic  phthalocyamine. 

5 
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Preferred  materials  for  these  pigments  are  O-cyanobenzamide  or  phthalonitrile  and  a  small  amount  of 
copper  salts  such  as  cuprous  or  cupric  chloride  which  can  be  incorporated  in  the  resistive  formulations 
prior  to  coatings,  as  shown  in  formula  5. 

FORMULA  5 

CuCX 
SEVERAL  STEPS- •Cu  PHTHALO  CYAN  IN  E 

200°  C 
C0NH2 10 

0  -CYAN0  BENZAMIDE 
OR 

CN 15 

^ ^ ^ C N  

PHTHALONITRILE 

Similar  phthalocyanine  derivatives  can  be  formed  from  other  metals  as  nickel,  cobalt,  zinc,  aluminium 
are  generally  brilliant  blue  and  green. 

Various  coating  formulations  for  the  image  forming  resistive  layers  in  the  fabrication  of  electrothermal 
printing  material  according  to  this  invention  are  illustrated  by  the  following  representative  examples: 

Example  1 

20 

25 

Mixture  A  Parts  by  Weight 

Silver  Behenate  10 

Butyrai  Resin  5 

Methyl  Ethyl  Ketone  45 

2Propanol  15 

Phthalazinone  0.2  (optional) 

Mixture  B 

Semi  Conductive 
Titanium  Oxide  10 

Butryal  Resin  8 

Novolak  Resin  2 

MEK  60 

2-Propanol  40 

Dispersing  agent 
(such  as  R22175)  0.5 

30 

35 

40 

45 

50 

55 
Mixture  A  and  B  are  ball  milled  separately  to  form  uniform  dispersions  which  are  then  combined  and 

briefly  ball  milled  (1  —  2  hours)  to  insure  thorough  mixing.  The  resulting  composition  is  coated  on 
aluminized  plastic  (e.g..  Mylar*,  polypropylene,  etc.)  or  paper  support  and  dried/cured  at  50  —  60°C  to  obtain 
2  —  10  urn  thick  dry  resistive  film.  Resistive  heat  generated  during  the  electrothermal  printing  according  to 

6o  the  present  invention  is  accompanied  by  reduction  of  ionic  silver  to  silver  metal  to  provide  a  permanent 
black  image.  The  novolak  resin  or  related  easily  oxidizable  systems  when  incorporated  in  these 
formulations,  a  more  effecient  reduction  of  ionic  silver  can  be  brought  about. 

*  TM  Alternate  binders  such  as  ethyl  cellulose,  cellulose  acetate,  cellulose  acetage  butyrate  (CAB), 
polymethylmethacrylate,  2-methylstyrene  —  methylmethacrylate,  etc.  can  be  substituted  for 

65  polyvinyl  butyrai  resin. 
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Example  2 

Parts  by  Weight 

5  Semi-conductive  — 
Titanium  Oxide  or 
Zinc  Oxide  10  to  40 

Polymethylmethacrylate  50 

Methyl  Ethyl  Ketone  400 

The  mixture  is  ball  milled  to  form  a  uniform  dispersion  and  combined  with  10  parts  of  a  leuco  form  of 

triphenylmethane  dyes  or  fluorene  analogs  of  crystal  violet.  The  final  composition  is  thoroughly  mixed  and 

is  applied  on  aluminized  plastic  or  paper  support  as  described  in  Example  1  to  obtain  a  res.stive  layer  with 

thickness  of  the  dry  coating  between  2  urn—  10  urn. 

Example  3 
Electric  resistant  coatings  formed  with  urethane-crosslinked  cellulose  derivatives  as  binders  for  semi- 

20  conductive  particulate  material: 

Semiconductive  TiOx  or  ZnO  1—3  parts 

Cellulose  Acetate  Butyrate 
25  (CAB)  5 

MEK  20 

Toluene  5 
30 

Multron  R  221—75 
(dispersing  agent)  °-3 

This  mixture  is  ball  milled  to  form  the  Mill  Base  Coating  Formulation: 

Mill  Base  10 

CB—  75  (Polyisocyanate)  2 

40  MEK  8 

Toluene  2 

Stannouse  octoate 
45  (catalyst)  0.01 

FC—  430  (Surfactant)  0.03 

Diazahemicyanine  —  dye  0.5  to  1.0 

50  
The  ingredients  are  thoroughly  mixed  together  and  approved  on  a  plastic  or  paper  support  as 

described  in  Examples  1  and  2,  and  cured  at  80—  90°C  for  10  minutes. 

55 

60 

65 
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Example  4 
Parts  by  Weight 

Ethyl  Cellulose  (N—  22)  50 

Semiconductive  TiOx  or  ZnO  5  to  20 

MEK  300 

10  Toluene  100 

Dispersing  agent  (R221—  75)  2 

Surfactant  (FC—  430)  0.2 
15 

Sodium  disulfonate  of 
4-amino  diphenylamine  5  to  20 

A  solution  of  ethylcellulose  is  first  prepared  in  a  part  of  the  solvent  mixture,  combined  with  the  rest  of 
20  the  ingredients  and  the  final  composition  is  ball  milled  for  6  to  16  hours  to  form  a  uniform  dispersion.  After 

adjustment  of  viscosity  to  a  desired  consistency  the  formulation  is  coated  on  plastic  or  paper  support  as 
described  in  Example  1.  The  resulting  structure  when  subjected  to  electrothermal  printing  according  to  this 
invention,  an  intense  black  image  is  formed  due  to  resistive  heat  medicated  oxidative  transformation  of  the 
colour  forming  ingredients  (sulfonic  derivatives  of  4-amino  diphenylamine)  to  polyazine  dyes  such  as 

25  "Solanil  Black." 
Alternate  binder  systems  that  can  be  substituted  for  ethyl  cellulose  are:  CAB,  cellulose  acetate, 

nitrocellulose,  polyvinylbutyral,  etc. 

Example  5 
30  Parts  hv  Weinht 

Example  5 
Parts  by  Weight 

Cellulose  Acetate  Butyrate 
(CAB)  70 

Semiconductive  TiOx  or  ZnO  10  to  30 

MEK  400 

Toluene  100 

Dispersing  agent  (R22175)  3 

Ortho  Cyano  benzamide  or 
Phthalomtrile  .  5  to  10 

Copper  Iodide  or  cuprous  chloride  0.5 

35 

40 

45 
Copper  Iodide  or  cuprous  chloride  0.5 

CAB  is  first  dissolved  in  a'portion  of  the  solvent  mixture,  combined  with  the  rest  of  the  ingredients,  and 
ball  milled  for  6—16  hours  to  form  a  homogenous  slurry  which  is  applied  onto  the  aluminized  support  to 

50  obtain  a  dry  coating  thickness  of  2mm  to  10mm  after  dry/cure  cycle  at  80—  90°c.  Electrothermal  printing  on 
such  a  recording  material  is  accompanied  by  colour  image  formation  due  to  copper  phthalocyanine 
generated  in  the  electric  resistance  layer  containing  colour  forming  precursors  such  as 
orthocyanobenzanide  and  the  copper  salts  such  as  Cud,  Cucl2,  Cul2,  CuO,  Cu2O  etc. 

A  variation  of  the  above  formulation  includes  the  use  of  copper  powder  or  copper  paste  as  substitute 
55  for  ZnO  orTiOx  in  cellulosic  binders  such  as  CAB  or  ethylcellulose  with  the  rest  of  the  ingredients  being  the 

same  as  in  Example  5,  to  form  electric  resistant  coating  of  this  invention. 

Claims 
60 

1.  Current  sensitive  printable  medium  for  use  in  non-impact  non-electroerosion  printing,  said  medium 
comprising  a  substrate  supporting  a  composite  electrothermic  layer  comprising  a  carrier  encompassing  a 
thermally  sensitive  colour  forming  system  and  a  conductive  material. 

2.  A  printable  medium  as  claimed  in  claim  1  in  which  said  composite  electrothermic  layer  comprises  a 
65  carrier  encompassing  a  thermally  sensitive  colour  forming  system  and  a  finely  divided  conductive  material. 

8 
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3.  A  printable  medium  as  claimed  in  claim  1  "or  claim  2,  further  comprising  a  thin  conductive  layer 
between  the  substrate  and  the  composite  l a y e r . .  

4.  A  printable  medium  as  claimed  in  claim  1,  2  or  3  in  which  said  composite  electrothermic  layer 
comprises  (by  weight)  approximately: 

5  15  parts  polymer  carrier; 
10  parts  thermally  sensitive  dye;  and 
10  parts  finely  divided  conductive  m a t e r i a l s . . .  
5  A  printable  medium  as  claimed  in  claim  2,  3  or  4,  in  which  said  finely  divided  conductive  material  is 

one  of  or  a  mixture  of  zinc  iodide,  copper  iodide,  antimony  trioxide,  molybdenum  oxide,  cadmium  sultide, 
w  molybdenum  disulfide,  zinc  oxide,  tin  oxide,  titanium  dioxide,  metallic  conductive  particles  such  as  zinc,  tin 

°r  S'e!  A*  printable  medium  as  claimed  in  any  one  of  claim  1  to  5,  in  which  said  composite  electrothermic 

layer  further  comprises  a  roughening  a g e n t . .  
7.  A  printable  medium  as  claimed  in  claim  6,  in  which  said  roughening  agent  is  one  or  a  mixture  of 

15  silica,  alumina,  aluminium  hydroxide,  calcium  carbonate,  and  titanium  dioxide. 
8  A  printable  medium  as  claimed  in  any  one  of  claims  1  to  7,  in  which  said  colour  forming  system  is  a 

leucoform  dye  of  a  leuco  base  of  the  triphenylmethane  series  that  undergoes  dye  formation  when 

subjected  to  electrical  resistance  heat. 
9  A  printable  medium  as  claimed  in  any  one  of  claims  1  to  7,  in  which  said  image  forming  system  is 

20  fluorene  analog  or  crystal  violet  that  undergoes  an  oxidation  elimination  reaction  to  a  colored  form  when 

subjected  to  electrical  resistance  h e a t . . .  
10  A  printable  medium  as  claimed  in  any  one  of  claims  1  to  7,  in  which  said  image  forming  system  is  a 

saccharine  derived  leuco  carbinol  system  which  undergoes  irreversible  colour  change  when  subjected  to 
electrical  resistance  h e a t . . .  

25  1  1  A  printable  medium  as  claimed  in  any  one  of  claims  1  to  7,  in  which  said  image  forming  system  is  a 
said  thermally  sensitive  dye  and  is  a  diazohemicyanine  dye  in  the  benzothiazole  series  which  can  be 

permanently  bound  to  a  polymer  with  free  reactive  sites  when  subjected  to  heat. 
12.  A  printable  medium  as  claimed  in  claim  11,  in  which  said  diazohemicyanine  dye  includes  a  2- 

carbamoyl  ethyl  side  c h a i n . .  
30  13.  A  printable  medium  as  claimed  in  claim  1,  2  or  3  in  which  said  composite  electrothermic  layer 

comprises  a  carrier,  a  finely  divided  conductive  material  and  a  dye  precursor. 
14.  A  printable  medium  as  claimed  in  claim  13,  in  which  said  dye  precursor  is  a  sulfamino  derivative  of 

^ ^ T a   'JrintabfeTedium  as  claimed  in  claim  13,  in  which  said  dye  precursor  is  a  mixture  of  a  first 

35  component  selected  from  the  group  (o-cyanobenzamide  and  phthalonitrile)  and  a  second  component  is  a 
salt  of  a  metal  selected  from  the  group  (copper,  cobalt,  zinc,  aluminium,  tin). 

16  A  method  of  producing  a  printable  medium  as  claimed  in  claim  1,  2,  3  or  4,  said  medium  being 
produced  by  separately  mixing  a  first  mixture  and  a  second  mixture,  combining  the  mixtures  briefly,  and 

coating  the  combined  mixture  on  a  substrate,  said  first  mixture  comprising  approximately  (by  weight) 
40 

silver  behenate  '° 

oxidizable  resin  binder  5 

45  volatile  solvents  60 

.and  said  second  mixture  comprising  approximately  (by  weight) 

semiconductive  metal  oxide  10 
50 

oxidizable  resin  binder  "0 

volatile  solvents  100 

55  dispersing  agent  0-5 

17  A  method  of  producing  a  printable  medium  as  claimed  in  claim  8,  said  medium  being  produced  by 

mixing  â fTrst  mfxture  and  furthe?  component,  combining  the  mixture  briefly  and  coating  the  combined 

mixture  on  a  substrate,  said  first  mixture  comprising  approximately  (by  weight) 

semiconductive  metal  oxide  1  0—40 

polymethylmethacrylate  50 

65  volatile  solvents  40° 
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and  said  further  component  comprising  approximately  (by  weight) 

leucoformtriphenylmethanedye  10 

5  18.  A  method  of  producing  a  printable  medium  as  claimed  in  claim  8,  said  medium  being  produced  by 
mixing  a  first  mixture  and  a  further  component,  combining  the  mixture  briefly,  and  coating  the  combined 
mixture  on  a  substrate  said  first  mixture  comprising  approximately  (by  weight) 

semiconductive  metal  oxide  10  —  40 
w 

polymethylmethacrylate  50 

volatile  solvents  400 

is  and  said  further  component  comprising  approximately  (by  weight) 

fluorene  analog  of  crystal  violet  10. 

19.  A  method  of  producing  a  printable  medium  as  claimed  in  claim  1,  2,  3  or  4,  said  medium  being 
20  prepared  by  mixing  a  first  mixture  to  form  a  mill  base  and  adding  components  to  said  first  mixture  to  form 

a  second  mixture,  combining  the  mixture  briefly,  and  coating  the  combined  mixture  on  a  substrate,  said 
first  mixture  comprises  approximately  (by  weight) 

r  semiconductive  metal  oxide  1  —  3 r  semiconductive  metal  oxide  1  —  3 

,,..,  cellulose  acetate  butyrate  5 Mill  1 
volatile  solvents  25 

 ̂ dispersing  agent  0.3 

said  second  mixture  comprising  approximately  (by  weight) 

mill  base  '  10 

polyisocyanate  2 

volatile  solvents  10 

catalyst  0.01 

surfactant  0.03 

diazahemicyaninedye  0.5  —  1.0 

30 

35 

40' 

45  20.  A  method  of  producing  a  printable  medium  as  claimed  in  claim  1,  2,  3  or  4  said  medium  being 
prepared  by  mixing  a  first  mixture  to  form  a  binder  solution  with  further  components  to  form  a  second 
mixture,  combining  the  mixture  briefly,  and  coating  the  combined  mixture  on  a  substrate,  said  first  mixture 
comprises  approximately  (by  weight) 

50  binder  /ethyl  cellulose  50 
solution  | I  volatile  solvents  200 

and  second  mixture  comprises  approximately  (by  weight) 
binder  solution  250 

55 
semiconductive  metal  oxide  5  —  20 

volatile  solvents  200 

60  dispersing  agent  2 

surfactant  0.2 

sodium  disulfonate  of 
65  4-amino  diphenylamine  5  —  20 

10 
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Patentanspriiche 

1  Stromempfindliches  bedruckbares  Medium  zur  Verwendung  beim  anschlagfreien, 
elektroerosionfreien  Drucken,  wobei  das  Medium  ein  Substrat  umfaBt,  welches  eine  zusammengesetzte 

5  elektrothermische  Schicht  tragt,  welche  einen  ein  warmeempfindliches  farbbildendes  System  und  em 

leitfahiges  Material  enthaltenden  Trager  umfaBt. 
2  Bedruckbares  Medium  nach  Anspruch  1,  bei  welchem  die  zusammengesetzte  elektrothermische 

Schicht  einen  ein  warmeempfindliches  farbbildendes  System  une  ein  feinverteiltes  leitfahiges  Material 

enthaltenden  Trager  u m f a B t . .   chi^ht  
10  3.  Bedruckbares  Medium  nach  Anspruch  1  oder  2,  welches  ferner  eine  dunne,  leitfahige  Schicht 

zwischen  dem  Substrat  und  der  zusammengesetzten  Schicht  umfaSt. 
4.  Bedruckbares  Medium  nach  Anspruch  1  oder  2,  welchem  die  zusammengesetzte  electrothermische 

Schicht  ungefahr  umfaBt  (in  Gewichsteilen): 
15  Teile  Polymertrager, 

is  10  Teile  warmeempfindlichen  Farbstoff,  und 
10  Teile  feinverteilte  leitfahige  Materialien. 
5  Bedruckbares  Medium  nach  Anspruch  2,  3  oder  4,  bei  welchem  das  feinverteilte  leitfahige  Material 

Zinkiodid,  Kupferiodid,  Antimontrioxid,  Molybdanoxid,  Cadmiumsulfid,  Molybdandisulf.d,  Zmkoxid, 
Zinnoxid,  Titandioxid,  metallisch  leitende  Teilchen  wie  Zink,-Zinn  oder  Silber,  oder  ein  Gem.sch  davon  ist. 

20  6.  Bedruckbares  Medium  nach  irgendeinem  der  Anspruche  1  bis  5,  bei  welchem  die 

zusammengesetzte  elektrothermische  Schicht  ferner  ein  Rauhungsmittel  umfaBt. 
7.  Bedruckbares  Medium  nach  Anspruch  6,  bei  welchem  das  Rauhungsmittel  Silika,  Tonerde, 

Aluminiumhydroxid,  Calciumcarbonat,  Titandioxid  oder  ein  Gemisch  davon  ist. 
8  Bedruckbares  Medium  nach  irgendeinem  der  Anspruche  1  bis  7,  bei  welchem  dea  farbbildende 

25  System  ein  Leukoformfarbstoff  einer  Leukobase  der  Triphenylmethanreihe  ist,  welcher  em 
Farbstoffbildung  durchmacht,  wenn  er  elektrischer  Widerstandswarme  unterworfen  wird. 

9  Bedruckbares  Medium  nach  irgendeinem  der  Anspruche  1  bis  7,  bei  welchem  das  bildbildende 

System  ein  Fluorenanaloges  von  Kristallviolett  ist,  das  eine  Oxidationseliminationsreaktion  in  eine  gefarbte 
Form  durchmacht,  wenn  es  elektrischer  Widerstandswarme  unterworfen  w i r d . . . . . . . l r t   * 

30  10.  Bedruckbares  Medium  nach  irgendeinem  der  Anspruch  1  bis  7,  bei  welchem  das  bildbildende 

System  ein  saccharinabgeleitetes  Leukocarbinolsystem  ist,  welches  eine  irreversible  Farbanderung 
durchmacht,  wenn  es  elektrischer  Widerstandswarme  unterworfen  w i r d . . . . . . . . .   , 

11  Bedruckbares  Medium  nach  irgendeinem  der  Anspruche  1  bis  7,  bei  welchem  das  bildbildende 

System  ein  waremeempfindlicher  Farbstoff  ist  und  ein  Diazohemicyanin-Farbstoff  in  der  Benzothiazo  reihe 

35  ist,  welcher  bleibend  an  ein  Polymer  mit  freien  reaktiven  Stellen  gebuhden  werden  kann,  wenn  er  Warme 
unterworfen  w i r d . . . „ . , • •   r  u  *  «  „;„„  o 

12.  Bedruckbares  Medium  nach  Anspruch  11,  bei  welchem  der  Diazohemicyanin-Farbstoff  eine  2- 
Carbamoylethyl-Seitenkette  enthalt. 

13  Bedruckbares  Medium  nach  Anspruch  1,  2  oder  3,  bei  welchem  die  zusammengesetzte 
40  elektrothermische  Schicht  einen  Trager,  ein  feinverteiltes  leitfahiges  Material  und  em  Farbstoffvorstufe 

6nt  
u'.  Bedruckbares  Medium  nach  Anspruch  13,  bei  welchem  die  Farbstoffvorstufe  ein  Sulfamino-Derivat 

von  4-Aminodiphenylamin  i s t . . .  
15  Bedruckbares  Medium  nach  Anspruch  13,  bei  welchem  die  Farbstoffvorstufe  ein  Gemisch  aus  einer 

45  ersten  Komponente  ausgewahlt  aus  der  Gruppe  (o-Cyanobenzamid  und  Phthalonitril)  und  einer  zweiten 

Komponente,  die  ein  Salz  eines  Metalls  ausgewahlt  aus  der  Gruppe  (Kupfer,  Kobalt,  Zink,  Aluminium,  Zmn) 

'S  '  "i6  Verfahren  zur  Herstellung  eine  bedruckbaren  Mediums  nach  Anspruch  1,  2,  3  oder  4,  wobei  das 
Medium  durch  getrenntes  Mischen  eines  ersten  Gemischs  und  eines  zweiten  Gemischs,  kurzes 

so  Kombinieren  der  Gemische  und  Beschichten  eines  Substrats  mit  dem  kombinierten  Gemisch  hergestellt 
ist,  wobei  das  erste  Gemisch  ungefahr  umfaBt  (in  Gewichtsteilen) 

Silberbehenat  10 
oxidierbaren  Harzbinder  5 

55  fliichtige  Losungsmittel  60 

und  das  zweite  Gemisch  ungefahr  umfafct  (in  Gewichtsteilen) 

halbleitendes  Metalloxid  10 
60 

oxidierbaren  Harzbinder  10 

fluchtige  Losungsmittel  -  100 

65  Dispersgierungsmittel  0,5 

11 

40  elektro 
enthalt 

14 
von  4-j 

15 
45  ersten 

Kompc 
ist,  ist. 
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17.  Verfahren  zur  Herstellung  eines  bedruckbaren  Mediums  nach  Anspruch  8,  wobei  das  Medium 
durch  Mischen  eines  ersten  Gemischs  und  einer  weiteren  Komponente,  kurzes  Kombinieren  des  Gemischs 
und  Beschichten  eines  Substrats  mit  dem  kombinierten  Gemisch  hergestellt  ist,  wobei  das  erste  Gemisch 
ungefahr  umfaBt  (in  Gewichtsteilen) 

5 
halbleitendes  Metalloxid  10  —  40 

Polymethylmethacrylat  -  50 

to  fluchtige  Losungsmittel  400 

und  die  weitere  Komponente  ungefahr  umfaBt  (in  Gewichtsteilen) 

Leukoform-Triphenylmethan-Farbstoff  1  0. 
15 

18.  Verfahren  zur  Herstellung  eines  bedruckbaren  Mediums  nach  Anspruch  8,  wobei  das  Medium 
durch  Mischen  eines  ersten  Gemischs  und  einer  weiteren  Komponente,  kurzes  Kombinieren  des  Gemischs 
und  Beschichten  eines  Substrats  mit  dem  kombinierten  Gemisch  hergestellt  ist,  wobei  das  erste  Gemisch 
ungefahr  umfafSt  (in  Gewichtsteilen) 

20 
halbleitendes  Metalloxid  10  —  40 

Polymethylmethacrylat  50 

25  fluchtige  Losungsmittel  400 

und  die  weitere  Verbindung  ungefahr  umfalSt  (in  Gewichtsteilen) 

Fluorenanalogesvon  Kristallviolett  10. 
30 

19.  Verfahren  zur  Herstellung  eines  bedruckbaren  Mediums  nach  Anspruch  1,  2,  3  oder  4,  wobei  das 
Medium  durch  Mischen  eines  ersten  Gemischs  zur  Bildung  einer  Muhlenbasis  und  Zugabe  von 
Komponenten  zum  ersten  Gemisch  zur  Bildung  eines  zweiten  Gemischs,  kurzes  Kombinieren  des 
Gemischs  und  Beschichten  eines  Substrats  mit  dem  kombinierten  Gemisch  hergestellt  ist,  wobef  das  erste 

35  Gemisch  ungefahr  umfafJt  (in  Gewichtsteilen) 

-halbleitendes  Metalloxid  1  —  3 

Miihlen-  Zelluloseazetatbutyrat  5 
40  basis 

fluchtige  Losungsmittel  25 

Dispergierungsmittel  0,3  und 

45  das  zweite  Gemisch  ungefahr  umfalSt  (in  Gewichtsteilen) 

Muhlenbasis  10 

Polyisocyanat  2 
50 

fluchtige  Losungsmittel  10 

Katalysator  0,01 

55  oberflachenaktives  Mittel  0,03 

Diazahemicyanin-Farbstoff  0,5  —  1,0. 

20.  Verfahren  zur  Herstellung  eines  bedruckbaren  Mediums  nach  Anspruch  1,  2,  3  oder  4,  wobei  das 
60  Medium  durch  Mischen  eines  ersten  Gemischs  zur  Bildung  einer  Binderlosung  und  Kombinieren  der 

Binderlosung  mit  weiteren  Komponenten  zur  Bildung  eines  zweiten  Gemischs,  kurzes  Kombinieren  des 
Gemischs  und  Beschichten  eines  Substrats  mit  dem  kombinierten  Gemisch  hergestellt  ist,  wobei  das  erste 
Gemisch  ungefahr  umfalSt  (in  Gewichtsteilen) 

65 

12 
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r  Ethylzellulose  "  50 
Binder-  J 
Idsung  [f|ucntige  Losungsmittel  200 

5  und  das  zweite  Gemisch  ungefahr  umfaGt  (in  Gewichtsteilen) 

Binderlosung  "  250 

halbleitendes  Metalloxid  5  —  20 
w 

fluchtige  Losungsmittel  200 

Dispergierungsmittel  2 

15  oberflachenaktives  Mittel  0,2 

Natriumdisulfonat  von 
4-Aminodiphenylamin  5  —  20. 

20  Revendications 

1.  Matiere  imprimable  sensible  aux  courants,  utilisable  en  impression  ne  faisant  pas  appel  aux  impacts 
ni  a  I'electroerosion,  ladite  matiere  comprenant  un  substrat  portant  une  couche  electro-thermique 
composite  comprenant  un  vehicule  contenant  un  systeme  generateur  de  couleur  thermosensible  et  une 

25  substance  conductrice. 
2.  Matiere  imprimable  selon  la  revendication  1,  dans  laquelle  ladite  couche  electro-thermique 

composite  comprend  un  vehicule  contenant  un  systeme  generateur  de  couleur  thermosensible  et  une 
substance  conductrice  finement  divisee. 

3.  Matiere  imprimable  selon  la  revendications  1  ou  2,  comprenant  en  outre  une  couche  mince 
30  conductrice  entre  le  substrat  et  la  couche  composite. 

4.  Matiere  imprimable  selon  la  revendication  1,  2  ou  3,  dans  laquelle  ladite  couche  electro-thermique 
composite  comprend  (en  poids)  approximativement: 

15  parties  de  vehicule  polymere; 
10  parties  de  colorant  thermosensible;  et 

35  10  parties  de  substances  conductrices  finement  divisees. 
5.  Matiere  imprimable  selon  la  revendication  2,  3  ou  4,  dans  laquelle  ladite  substance  conductrice 

finement  divisee  est  un  compose,  ou  un  melange  de  composes,  choisi  parmi  I'iodure  de  zinc,  I'iodure  de 
cuivre,  le  trioxyde  d'antimoine,  I'oxyde  de  molybdene,  le  sulfure  de  cadmium,  le  bisulfure  de  molybdene, 
I'oxyde  de  zinc,  I'oxyde  d'etain,  le  bioxyde  de  titane,  des  particules  metalliques  conductrices  comme  le  zinc, 

40  I'etain  ou  I'argent. 
6.  Matiere  imprimable  selon  I'une  quelconque  des  revendications  1  a  5,  dans  laquelle  ladite  couche 

electro-thermique  composite  comprend  en  outre  un  agent  granuleux. 
7.  Matiere  imprimable  selon  la  revendication  6,  dans  laquelle  ledit  agent  granuleux  est  un  compose,  ou 

un  melange  de  composes,  choisi  parmi  la  silice,  I'alumine,  I'hydroxyde,  d'aluminium,  le  carbonate  de 
45  calcium  et  le  bioxyde  de  titane. 

8.  Matiere  imprimable  selon  I'une  quelconque  des  revendications  1  a  7,  dans  laquelle  ledit  systeme 
generateur  de  couleur  est  un  leucoderive  de  colorant  ou  une  leucobase  de  la  serie  du  triphenylmethane  qui 
subit  la  formation  d'un  colorant  quand  il  est  soumis  a  de  la  chaleur  produite  par  effect  Joule. 

9.  Matiere  imprimable  selon  I'une  quelconque  des  revendications  1  a  7,  dans  laquelle  ledit  systeme 
50  generateur  d'images  est  un  derive  fluorene  du  violet  cristallise  qui  subit  un  reaction  d'oxydation- 

elimination  pour  donner  une  forme  coloree,  lorsqu'il  est  soumis  a  de  la  chaleur  produite  par  effet  Joule. 
10.  Matiere  imprimable  selon  I'une  quelconque  des  revendications  1  a  7,  dans  laquelle  ledit  systeme 

generateur  d'images  est  un  systeme  leucocarbinol  derive  de  la  saccharine  qui  subit  un  changemente  de 
couleur  irreversible  lorsqu'il  est  soumis  a  de  la  chaleur  produite  par  effect  Joule. 

55  11.  Matiere  imprimable  selon  I'une  quelconque  des  revendications  1  a  7,  dans  laquelle  ledit  systeme 
generateur  d'images  est  un  colorant  thermo-sensible  et  est  un  colorant  diazohemicyanine  de  la  serie  du 
benzothiazole,  qui  peut  etre  lie  de  fagon  permanente  a  un  polymere  a  I'aide  de  sites  reactifs  libres,  lorsqu'il 
est  soumis  a  de  la  chaleur. 

12.  Matiere  imprimable  selon  la  revendication  11,  dans  laquelle  ledit  colorant  diazohemicyanine 
60  contient  une  chalne  laterale  2-carbomoylethyle. 

13.  Matiere  imprimable  selon  la  revendication  1,  2  ou  3,  dans  laquelle  ladite  couche  electrothermique 
composite  comprend  un  vehicule,  un  substance  conductrice  finement  divisee  et  un  precurseur  de  colorant. 

14.  Matiere  imprimable  selon  la  revendication  13,  dans  laquelle  ledit  precurse.ur  de  colorant  est  un 
derive  sulfamino  de  4-aminodiphenylamine. 

65  15.  Matiere  imprimable  selon  la  revendication  13,  dans  laquelle  ledit  precurseur  de  colorant  est  un 

13 
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melange  d'un  premier  constituant  choisi  dans  le  groupe  (o-cyanobenzamide  et  phtalonitrile)  et  d'un  second 
constituant  qui  est  un  sel  d'un  metal  choisi  dans  le  groupe  (cuivre,  cobalt,  zinc,  aluminium,  etain). 

16.  Procede  de  production  d'une  matiere  imprimable  selon  la  revendication  1,  2,  3  ou  4,  ladite  matiere 
etant  produite  par  une  operation  de  melange  separee  d'un  premier  melange  et  d'un  second  melange,  la 

5  reunion  rapide  des  melanges,  et  I'application  du  melange  combine  sur  un  substrat,  ledit  premier  melange 
comprenant  approximativement  (en  poids) 

behenate  d'argent  10 

w  lianta  basede  resine  oxydable  5 

solvantsvolatiles  60 

et  ledit  second  melange  comprenant  approximativement  (en  poids) 
75 

oxyde  metallique  semi-conducteur  10 

lianta  basede  resine  oxydable  10 

20  solvantsvolatils  100 

agent  dispersant  0,5 

17.  Procede  de  production  d'une  matiere  imprimable  selon  la  revendication  8,  ladite  matiere  etant 
25  produite  par  une  operation  de  melange  d'un  premier  melange  et  d'un  autre  constituant,  la  reunion  rapide 

du  melange  et  ['application  du  melagne  combine  sur  un  substrat,  le  premier  melagne  comprenant 
approximativement  (en  poids) 

oxyde  metallique  semi-conducteur  10  —  40 
30 

poly(methacrylate  de  methyle)  50 

solvants  volatils  400 

35  et  ledit  'autre  constituant  comprenant  approximativement  (en  poids) 

lecoderivede  colorant  triphenylmetane  10 

18.  Procede  de  production  d'une  matiere  imprimable  selon  la  revendication  8,  ladite  matiere  etant 
40  produite  par  I'operation  de  melange  d'un  premier  melange  et  d'un  autre  constituant,  la  reunion  rapide  du 

melange  et  I'application  du  melange  combine  sur  un  substrat,  le  premier  melange  comprenant 
approximativement  (en  poids) 

oxyde  metallique  semi-conducteur  1  0  —  40 
45  ~  - 

poly(methacrylate  de  methyle)  50 

-  .  solvantsvolatils  400 

50  et  ledit  autre  compose  comprenant  approximativement  (en  poids) 

derive  fluorenedu  violet  cristallise  10. 

19.  Procede  de  production  d'une  matiere  imprimable  selon  la  revendication  1,  2,  3  ou  4,  ladite  matiere 
55  etant  preparee  en  melangeant  un  premier  melange  pour  former  une  base  de  broyage  et  en  ajoutant  des 

constituants  audit  premier  melange  pourformer  un  second  melange,  en  reunissant  rapidemeht  le  melange 
et  en  appliquant  le  melange  combine  sur  un  substrat,  ledit  premier  melange  comprenant 
approximativement  (en  poids) 

60 

65 

14 
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,  oxyde  metallique  semi-conducteur  1—3 

base  acetate-butyrate  de  cellulose  5 
de  < 

s  broyage  solvants  volatils  25 

@  agent  dispersant  0,3 

et  ledit  second  melange  comprenant  approximativement  (en  poids) 
w 

base  de  broyage  10 

polyisocyanate  2 

15  solvants  volatils  10 

catalyseur  0-01 

tensio-actif  0-03 
20 

colorant  diazahemicyanine  0,5  —  1,0 

20  Precede  de  production  d'une  matiere  imprimable  selon  la  revendication  1,  2,  3  ou  4,  ladite  matiere 
etant  preparee  en  melangeant  un  premier  melange  pour  former  une  solution  de  liant  et  en  reunissant  ladite 

25  solution  de  liant  avec  d'autres  constituants  pour  former  une  second  melange,  en  reunissant  rapidement  le 

melange  et  en  appliquant  le  melange  combine  sur  un  substrat,  ledit  premier  melange  approximativement 
(en  poids) 

,  .  f  ethylcellulose  50 
solution  I 
deliant  I  solvants  volatils  

_  
200 

ledit  second  melange  comprenant  approximativement  (en  poids) 

35  solution  de  liant  250 

oxyde  metallique  semi-conducteur  5—20 

solvants  volatils  200 
40 

agent  dispersant  2 

tensio-actif  0,2 

45  disulfonate  sodique  de 
4-aminodiphenylamine  5—20 

base 
de 
broyage 

50 

55 

60 

65 
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