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Description 

The  present  invention  relates  to  a  heat  sensitive  transfer  medium  for  use  in  a  multi-gradation  printing 
process  in  which  the  density  of  a  print  image  can  be  changed.  More  particularly,  it  relates  to  a  multi- 

5  gradation  heat  sensitive  transfer  medium  for  use  in  a  multi-gradation  thermal  transfer  process  for  adjusting 
the  density  of  a  transfer  image  by  superimposing  ink  layers  on  a  recording  medium  a  plurality  of  times  by 
thermal  transfer. 

As  a  conventional  multi-gradation  thermal  transfer  method,  there  is  known  a  technique  commonly 
called  3L  method  (see  Japan  Denshi  Tsushin  Gakkai's  technical  report  IE  81-63,  p  45  to  52,  Sept.  25,  1981). 

o  This  3L  method  is  intended  to  obtain  a  multiplicity  of  gradations  through  combinations  of  dot  number 
variations  in  a  picture  element  with  reflection  density  variations  in  thermally  transferred  ink  layers.  With 
this  method,  however,  it  has  been  very  difficult  to  obtain  a  multiplicity  of  image  gradations  close  to  natural 
tones  and  yet  having  a  high  degree  of  resolution,  because  it  has  a  limitation  in  the  adjustment  of  reflection 
density  of  the  ink  layers  and  because  the  number  of  dots  is  subject  to  limitation  relative  to  resolution. 

'5  In  order  to  overcome  the  drawback  of  the  3L  method,  there  may  be  considered  a  method  in  which 
printing  is  carried  out  by  superimposing  ink  layers  of  the  same  color  which  have  the  same  density  or 
different  densities,  thereby  adjusting  the  density  of  the  print  image.  According  to  this  method,  it  is  possible 
to  use  the  number  of  times  of  superimposing  as  a  means  for  providing  multi-gradation  and  to  improve 
resolution  by  decreasing  the  number  of  dots  per  picture  element  but  yet  obtain  a  number  of  gradations. 

io  However,  such  multi-gradation  method  utilizing  superimposing  printing  technique  has  the  disadvantage 
that  the  density  of  a  subsequently  transferred  ink  layer  produces  a  stronger  effect  than  that  of  a  previously 
transferred  ink  layer  so  that  it  is  difficult  to  obtain  a  progressive  increase  in  density,  thus  the  print  image 
produced  being  likely  to  be  of  a  foggy  and  light  tone  even  at  a  maximum  reflection  density. 

FR-A-2  521  448  discloses  a  heat  transfer  medium  comprising  a  substrate  having  a  number  of  areas 
25  covered  with  heat  transfer  ink  of  different  color.  The  color  zones  are  disposed  side  by  side  on  the 

continuous  substrate  so  that  they  cover  the  entire  surface  of  said  substrate.  The  color  zones  are  disposed 
successively  in  the  longitudinal  direction  of  the  continuous  substrate  in  form  of  respective  motives.  Each 
motive  comprises  several  areas  covered  with  ink  layers  of  different  color  wherein  the  areas  covered  with 
ink  layers  of  different  color  of  one  repeated  motive  having  in  the  longitudinal  direction  of  the  substrate  a 

30  length  substantially  equal  to  the  length  or  size  of  a  copy  sheet.  Each  thermal  sensitive  transferable  ink  layer 
of  the  covered  areas  is  a  transparent  ink  layer  containing  a  transparent  color  agent  and  a  transparent 
thermofusible  vehicle,  and  the  ink  layers  of  different  colors  are  transferred  to  the  copy  sheet  thus  that  the 
ink  images  of  different  colors  are  superimposed  on  the  recording  sheet  and  form  a  color  image.  The 
examples  of  this  document  indicate  that  saturated  colors  are  used,  i.e.  the  ink  layers  contain  color  pigment 

35  of  high  transparency  and  high  tinting  strength  in  an  amount  to  provide  a  maximum  degree  of  reflection 
density. 

GB-A-402  332  teaches  to  obtain  a  color  print  with  a  specific  tone  or  color  gradation  by  superimposing 
prints  by  means  of  a  plurality  of  half-tone  blocks  having  different  sized  dots.  For  the  purpose  of  shading  off 
the  edge  portions  of  a  print,  the  size  of  dots  in  such  portions  is  controlled,  for  instance,  by  varying  the 

40  etching  time  in  producing  the  half-tone  block.  The  respective  gradations  are  obtained  using  half-tone 
blocks  having  dots  of  different  sizes  and  by  superimposing  the  respective  half-tone  color  prints. 

DE-C-678  234  discloses  in  relief  printing  to  partly  superimpose  completely  transparent  colors  by  using 
separate  half-tone  blocks  for  each  color. 

The  object  of  the  present  invention  is  to  overcome  the  above  mentioned  difficulty  and  to  enable  to 
45  obtain  by  thermal  transfer  printing  clear  print  images  of  a  multiplicity  of  gradations. 

This  and  other  objects  of  the  invention  will  become  apparent  from  the  description  hereinafter. 
To  this  end,  the  invention  provides  a  heat  sensitive  transfer  medium  having  improved  thermal  transfer 

ink  layers  each  of  which  contains  a  color  pigment  having  a  high  transparency  and  a  high  tinting  strength  in 
an  amount  smaller  than  sufficient  to  provide  a  maximal  degree  of  reflection  density,  and  has  a  light 

so  transmittance  of  not  less  than  65%  in  a  region  where  the  color  pigment  does  not  have  any  absorption  band. 
Fig.  1  is  a  schematic  illustration  showing  an  embodiment  of  a  multi-gradation  heat  sensitive  transfer 

medium  according  to  the  present  invention  wherein  ink  layers  are  arranged  in  color  dandara  pattern. 
Fig.  2,  3  and  4  are  graphical  representations  showing  the  relation  between  density  (  AOD)  and  amount 

of  color  medium  with  respect  to  print  images  as  obtained  in  Examples  1  and  2  and  Comparative  Example, 
55  respectively. 

By  printing  the  above-mentioned  specific  ink  layers  so  that  they  are  superimposed  with  each  other  on  a 
recording  medium,  it  is  possible  to  obtain  a  print  image  having  high  reflection  density,  much  higher  in  the 
upper  limit  thereof  than  any  conventionally  produced  print  image,  and  which  is  very  clear  and  visually  free 
of  foggy  and  fuzzy  tone. 

60  In  this  invention,  the  amount  of  color  medium  of  an  ink  layer  defined  below  must  be  less  than  sufficient 
to  give  a  maximal  degree  of  reflection  density  to  a  print  image,  since  if  it  exceeds  the  upper  limit  of 
reflection  density  for  the  image  in  the  particular  color,  multi-gradation  is  not  attainable. 

65  . 
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3  amount  of  color  medium  is  defined  as  follows: 

c 

1  I 

lount  or  co io r   meaxum  iy/ui  /  = 
C o l o r   pigment   c o n t e n t !   lAmc 

(  %  by  weight   )  J (g/m2)  [  

ThP  maximal  deoree  of  reflection  density  of  a  print  image  is  intended  to  mean  the  upper  limit  that 
fleltion  d e n ^   neve"  'exceeds  even  if  the  amount  of  color  medium  is  increased  by  any  amount  over  the 

"'The  visible  light  transmittance  of  each  ink  layer  in  a  region  where  a  color  P ' f l j ; . ^ ^ ^ ^  

a " S S —   R e p r e s e n t   invention  is  carried  out  by  melt-transferring  the  ink 
m S n 2   m i   in  the  form  of  dots  on  a  recording  medium  by  means  of  a  thermal  head  having 
Z n 3 r < ? h S n g ^ I n *   In  the  invention,  the  superimposing  of  ink  layers  is  intended  I  to  mean  that 

.e  dote  oi  ar  .ink  layer  subsequently  transferred  are  substantially  superimposed  over  the  dots  of  an  ink 

xamdes  These  Examples  are  intended  to  illustrate  the  invention  and  not  be  construed  to  limit  the  scope 
I ^ I E ;   It  Is  to  be  understood  that  various  changes  and  modifications  may  be  made  in  the 

wention  without  departing  from  the  spirit  and  scope  thereof. 

fn  fS  l\  ̂ (DandaTa:  ̂ ^ . T o T S j   Kagai  *l  Kogyo  Co.,  Ltd.).  The  three  partia.  ink  layers  for  each  color 

w e r e F o d ; « ^  

,  used  one  having  a  high  degree  of  transparency,  the  composition  of  wh,ch  was  as  follows. 

Ingredient  %  by  weight 
Carnauba  wax  No.  1  20 
Paraffin  was  (melting  point  65°C)  35 

o  Ester  wax  25 
Petroleum  resin  10 
Spindle  oil  10 

As  color  mediums  for  the  ink  layers  were  used  the  following  color  pigments  each  having  a  high  degree 

nonabsorption  b a n d . .   x„n„..,e. ThP  rpflection  densitv  (AOD)  of  a  print  image  is  defined  as  follows. 
SBflerfoTdiBMAOD)  =  [Reflection  density  of  a  print  image]-  [Reflection  density  of  unpnnted 

portion] 

>5 

SO 
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Then,  superimposing  printing  ottne  partial  inn  layers  m  eauu  uuiui  ™   ^m.ou  «Uv 
by  using  a  thermal  printer.  With  respect  to  the  print  images  thus  obtained,  the  relationship  between  the 

reflection  density  (AOD)  of  the  print  image  and  the  amount  of  color  medium  is  graphically  presented  in  Fig. 
2.  In  Fig.  2  (as  well  as  in  Figs.  3  and  4),  the  print  images  obtained  from  Y1,  C1  or  Ml  are  signified  b>  'mark  .O, 

s  the  print  images  obtained  from  Y2,  C2  or  M2  by  mark  «,  and  the  print  images  obtained  from  Y3,  C3  or  M3 

bV  "as^s  clear  from  Fig.  2,  with  each  color,  once  the  amount  of  color  medium  exceeded  a  certain  limit,  the 

reflection  density  (AOD)  of  the  print  image  produced  never  did  exceed  the  certain  value  even  if  the  amount 
of  color  medium  was  increased  by  any  amount  over  the  limit.  About  10  gradations  of  print  images  were 

,0  obtained  for  each  color,  each  print  image  being  found  as  having  an  exceptionally  good  definition. 

Thlfsame  procedures  as  in  Example  1  except  that  0.5  part  by  weight  of  titanium  oxide  was  employed 
together  with  1  part  by  weight  of  each  color  pigment  as  used  in  Example  1  were  repeated  to  produce  a 

«  multi-gradation  heat  sensitive  transfer  medium.  Printing  was  carried  out  by  using  the  obtained  transfer 
medium  in  the  same  manner  as  described  in  Example  1.  The  relationship  between  the  reflection  density 
(AOD)  of  the  print  image  produced  and  the  amount  of  color  medium  is  graphically  shown  in  Fig.  3. 

The  light  transmittance  in  non-absortion  band  was  about  70  %  with  a  layer  corresponding  to  the 
aforesaid  ink  layer  Y1  ,  about  76  %  with  a  layer  corresponding  to  aforesaid  ink  layer  C1  ,  and  about  73  /<>  with 

,„  a  layer  coresponding  to  the  aforesaid  ink  layer  M1. 
As  is  apparent  from  Fig.  3,  a  maximal  value  of  reflection  density  (AOD)  substantially  as  high  as  that  in 

Example  1  was  obtained  for  each  respective  color.  Further,  about  8  gradations  of  print  images  were 
obtained  for  each  color,  each  print  image  being  of  an  exceptionally  good  definition. 

,K  .  Comparative  Example  . . .  
The  same  procedures  as  in  Example  1  except  that  4  parts  by  weight  of  titanium  oxide  was  employed 

together  with  1  part  by  weight  of  each  color  pigment  as  used  in  Example  1  were  repeated  to  produce  a 
multi-qradation  heat  sensitive  transfer  medium.  The  light  transmittance  in  non-absorption  band  was  about 
45  %  with  a  layer  corresponding  to  the  aforesaid  ink  layer  Y1  ,  about  49  %  with  a  layer  corresponding  to  the 

30  aforesaid  ink  layer  C1,  and  about  47  %  with  a  layer  corresponding  to  the  aforesaid  ink  layer  M1.  Printing 

was  carried  out  by  using  the  obtained  transfer  medium  in  the  same  manner  as  described  in  Example  1  .  The 
relationship  between  the  reflection  density  (AOD)  of  the  print  image  obtained  and  the  amount  of  color 
medium  is  graphically  shown  in  Fig.  4.  _ 

As  can  be  clearly  seen  from  Fig.  4,  the  print  image  obtained  in  Comparative  Example  had  a  much  lower 

35  reflection  density  in  each  color  as  compared  with  those  in  Examples  1  and  2,  the  image  being  of  foggy  tone. 
In  the  above  experiments,  titanium  oxide  was  used  to  lower  the  light  transmittance  in  order  to  prove 

the  effect  of  change  in  light  transmittance,  in  view  of  the  fact  that  the  use  of  a  different  color  pigment  would 
be  reflected  in  a  difference  in  hue  which  would  be  inconvenient  from  the  standpoint  of  comparison. 

In  Figs  2  to  4,  it  is  noted,  mark  O  indicates  the  reflection  density  (AOD)  of  a  print  image  produced  by 

40  using  an  ink  layer  which  was  formed  by  applying  an  ink  having  a  color  pigment  content  equal  to  that  of  one 
used  in  an  ink  layer  marked  A,  in  amount  of  coating  of  2  g/m2. 

As  can  be  clearly  seen  from  Figs.  2  to  4,  reflection  density  (AOD)  varies  depending  upon  the  amount  of 

^ ^ ^ m a n T c a s e s ,   the  thickness  of  an  ink  layer  is  preferably  selected  so  that  the  total  thickness  of 

45  superimposed  prints  is  about  35  urn  or  less. 
In  cases  where,  not  in  aforesaid  Examples  alone,  a  vehicle  or  color  pigment  having  good  transperency, 

for  example,  any  of  those  mentioned  below,  was  used,  good  results  similar  to  those  observed  in  the  above 
Examples  were  obtained.  Maximal  reflection  density,  light  transmittance  in  non-absorption  band,  and 
amount  of  color  medium  at  which  the  maximal  reflection  density  was  reached  varied  depending  upon  the 

so  kind  of  the  material  used.  In  every  case,  however,  a  maximal  or  higher  level  of  density  was  visually 
obssrvGd 

As  a  color  pigment  in  yellow  was  used  one  kind  or  a  mixture  of  two  or  more  kinds  of  pigments  such  as 
naphthol  yellow  S,  Hansa  yellow  5G,  permanent  yellow  NCG,  and  quinoline  yellow  lake.  Good  results  were 
obtained  as  in  Example  1 . .  

55  As  a  color  pigment  in  magenta  was  used  one  kind  or  a  mixture  of  two  or  more  kinds  of  pigments  such 
as  brilliant  fast  scarlet,  brilliant  carmine  BS,  permanent  carmine  FB,  lithol  red,  permanent  red  F5R,  brilliant 
carmine  6B,  pigment  scarlet  3B,  rhodamine  lake  B,  and  alizarin  lake.  Again,  good  results  were  obtained  as 
in  Example  1.  ,  . .   ,  . . .  

As  a  color  pigment  in  cyan  was  used  one  kind  or  a  mixture  of  two  or  more  kinds  of  pigments  such  as 

so  Victoria  blue  lake,  metal-free  phthalocyanine  blue,  phthalocyanine  blue,  and  fast  sky  blue.  Again,  good 
results  were  obtained  as  in  Example  1. 

Carbon  black  or  the  like  was  used  as  a  color  pigment  in  black,  and  in  this  case,  the  results  were  also 
satisfactory  as  in  Example  1. 

With  respect  to  the  composition  of  a  vehicle,  it  is  desirable  to  use  solid  wax  having  a  penetration  of  10 

65  to  30  (at  25°C)  as  a  binder  in  order  to  obtain  an  improved  melt-transferability  of  ink  layers.  For  example, 

3 
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waxes  such  as  carnauba  wax,  micro-crystalline  wax,  Japan  wax,  beeswax,  ceresm  wax  ana  spermaceii  are 
used.  Further,  any  readily  hot-meltable  material  such  as  low  molecular  weight  polyethylene,  oxidized  wax 
or  ester  wax  may  be  used  in  combination. 

As  a  softening  agent  may  be  advantageously  used  any  readily  hot-meltable  material  such  as  petroleum 
5  resin,  polyvinyl  acetate,  polystyrene,  styrene-butadiene  copolymer,  cellulose  esters,  cellulose  ethers  or 

acrylic  resins,  or  lubricating  oils. 
Furthermore,  for  the  purpose  of  the  present  invention,  it  is  possible  to  use  a  heat-conductive  powdery 

material  and/or  an  extender  pigment  in  order  to  give  good  heat-conductivity  and  melt-transferability  to 
such  heat  sensitive  ink  layer, 

o  As  such  heat-conductive  powdery  material  may  be  advantageously  used  aluminum,  copper,  or  zinc, 
for  example,  which  has  a  heat-conductivity  of  6.0  x  10-4  to  25.0  x  10-4  cal/sec.cm.°C. 

As  extender  pigments  may  be  used  colloidal  silica,  magnesium  carbonate,  calcium  carbonate,  clay, 
kaolin,  calcium  silicate,  highly  dispersive  silicic  acid  anhydride  (commercially  available  under  the  name 
"Aerosil"  made  by  Nippon  Aerosil  Kabushiki  Kaisha),  and  white  carbon,  for  example,  which  all  have 

5  relatively  high  transparency. 
Such  heat-conductive  material  and  extender  pigment  may  be  used  in  an  amount  of  0  to  30  parts  by 

weight  and  0  to  10  parts  by  weight  per  1  00  parts  by  weight  of  the  total  dry  weight  of  the  ink  composition  for 
each  color,  respectively. 

It  is  noted  that  the  combination  and  amounts  of  the  above  ingredients  of  which  the  vehicle  consists 
»0  should  be  selected  so  that  the  transparency  of  the  vehicle  itself  may  not  be  affected  adversely. 

As  a  foundation  may  be  used  thin  papers  such  as  thin  condenser  paper,  insulating  condenser  paper, 
one-time  carbon  base  paper,  perchment  paper,  glassine  paper,  India  paper  and  wax  paper;  plastic  films 
such  as  polyester  film,  polyimide  film  and  polyvinyl  chloride  film;  and  cellophane. 

The  foundation  may  have  a  highly  heat-resistant  resin  layer  coated  thereon  in  order  to  prevent  sticking 
>5  or  a  highly  heat-conductive  layer  coated  thereon  in  order  to  improve  transferability. 

The  arrangement  of  ink  layers  relative  to  the  foundation  may  not  be  limited  to  one  such  as  shown  in 
Fig.  1,  but  such  layers  may  be  arranged  in  any  conventional  pattern. 

Again,  not  only  is  it  possible  to  apply  ink  layers  in  different  colors  on  one  foundation,  but  it  is  possible 
as  well  to  apply  ink  layers  in  different  colors  to  separate  foundations  on  a  color  by  color  basis  or  to  change 

J0  the  foundation  according  to  the  difference  in  density. 

Claims 

1.  A  multi-gradation  heat  sensitive  transfer  medium  for  use  in  multi-gradation  thermal  transfer  for 

35  adjusting  the  density  of  a  transfer  print  image  by  superimposing  ink  layers  on  a  recording  medium  a 
plurality  of  times  by  thermal  transfer,  which  comprises  a  substrate  and  a  plurality  of  melt-transfer  ink  layers 
provided  side  by  side  thereon  successively  and  repeatedly  so  as  to  form  units  of  the  ink  layers  in  the 
longitudinal  direction  of  said  substrate,  said  ink  layers  being  of  single  color  and  different  from  each  other  in 
reflection  density:  each  of  said  ink  layers  containing  color  pigment  which  has  a  high  transparency  and  a 

m  high  tinting  strength  in  an  amount  smaller  than  sufficient  to  provide  a  maximal  degree  of  reflection 
density:  and  each  of  said  ink  layers  having  a  light  transmittance  of  not  less  than  about  65%  in  a  region  of 
wavelengths  where  the  color  pigment  does  not  have  any  absorption  band,  wherein  the  amount  of  said 
color  pigment  in  one  ink  layer  is  different  from  those  in  the  other  ink  layers  in  respect  of  each  unit. 

2.  The  transfer  medium  of  claim  1,  wherein  the  color  is  selected  from  the  group  consisting  of  yellow, 

45  cyan  and  magenta. 
3.  A  multi-gradation  heat  sensitive  transfer  medium  for  use  in  multi-gradation  thermal  transfer  for 

adjusting  the  density  of  a  transfer  print  image  by  superimposing  ink  layers  on  a  recording  medium  a 
plurality  of  times  by  thermal  transfer,  which  comprises  a  substrate  and  a  plurality  of  melt-transferable  ink 
layers  provided  side  by  side  thereon  successively  and  repeatedly  so  as  to  form  units  of  the  ink  layers  in  the 

50  longitudinal  direction  of  said  substrate,  said  ink  layers  comprising  a  plurality  of  groups  of  different  colors: 
the  ink  layers  involved  in  each  unit  within  one  color  group  being  different  from  each  other  in  reflection 
density:  each  of  said  ink  layers  containing  color  pigment  which  has  a  high  transparency  and  a  high  strength 
in  an  amount  smaller  than  sufficient  to  provide  a  maximal  degree  of  reflection  density:  and  each  of  said  ink 
layers  having  light  transmittance  of  not  less  than  65%  in  a  region  of  wavelengths  where  the  color  pigment 

55  does  not  have  any  absorption  band,  wherein  the  amount  of  said  color  pigment  in  one  ink  layer  is  different 
from  those  in  the  other  ink  layers  in  respect  of  each  unit  belonging  to  one  color  group. 

4.  The  transfer  medium  of  claim  3,  wherein  the  different  colors  are  yellow,  cyan  and  magenta 

Patentanspruche 
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1  .  Warmeempfindliches  Multi-Abstufungs-Bildubertragungsmedium  zur  Verwendung  bei  thermischer 
Multi-Abstufungsubertragung  zur  Einstellung  der  Dichte  eines  Ubertragungsdruckbildes  durch  Uberlagern 
von  Tinteschichten  auf  einem  Aufnahmetrager  viele  Male  durch  thermische  Ubertragung,  welches  umfafet 
ein  Substrat  und  eine  Vielzahl  von  Schmelz-Ubertragungstinteschichten  Seite  an  Seite  darauf 

55  nacheinander  und  wiederholt  angebracht,  so  urn  Einheiten  der  Tinteschichten  in  der  longitudinalen 

6 
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Rirhtuna  des  Substrates  zu  d  aen,  wooei  uie  imuwuimiwii  _  ..Sl, 
voneinander  ̂ in  der  Reflektionsdichte  unterscheiden;  wobei  jede  der  Tinteschichten  ^ r h p ^  
das  eine  hohe  Transparenz  hat  und  eine  hohe  Tonungsstarke  in  einer  Menge  gennger  als  ausre  chend,  urn 

einen  n a M n   RefSnsdichtegrad  zur  Verfiigung  zu  stellen;  und  wobei  jede  der  T.ntesch.chten  eine 
S ^ u ^ l M g k a ? ^ n   nicht  weniger  als  ungefahr  65  %  in  einem  Wellenlangenbere.ch  hat  ,  ir  jdej   die 

Farbpigmente  keine  Absorptionsbandehaben,  worin  die  Menge  des  Farbp.gmentes  ,n  e.ner  Tmtesch.cht 

unterschiedlich  ist  von  der  in  den  anderen  Tinteschichten  im  Hinbhck  auf  jede  Einheit. 
T u W a g u n g s m e d i u m   nach  Anspruch  1,  worin  die  Farbe  ausgewahlt  .st  aus  der  Gruppe  bestehend 

,  
s t a r m L ^ p l d S e s   Mu.ti-Abstufungs-Bildubertragungsmedium  zur  Venjjndung  be;  ̂ herm^cher 

Multi  AbstufunqsQbertragung  zur  Einstellung  der  Dichte  eines  Ubertragungsdruckb.ldes  durch  Uberlagern 
^   T l l S S S n V u f   einen?  Aufnahmetrager  viele  Male  durch  thermische  Ubertrjgung  welches  umfaW 

ein  Substrat  und  eine  Vielzahl  von  Schmelz-ubertragbaren  Tinteschichten  Seite  an  Seite  daraut 

nachemander  u"d  w  iederholt  angebracht,  so  urn  Einheiten  der  Tinteschichten  in  der  long.tud.nalen 

■  R ^ Z I   ^ S ^ S S b   iu  bilden  wobei  die  Tinteschichten  eine  Vielzahl  von  Gruppen  von  verschiedenen 
'  Farbe"  ̂ um?assen  wobei  die  Tinteschichten,  involviert  in  jeder  Einheit  innerhalb  e.ner  Farbgruppem  der 

ReSonTdichte  unterschiedlich  voneinander  sind;  wobei  jede  der  Tintesch.chten  Farbpigment  enthalt, 
Sas  e^rhohe  Transoarenz  und  eine  hohe  Starke  hat,  in  einer  Menge,  geringer  als  ausre.chend,  urn  einen 
T a * Z e    ̂ Ref  eSsd ich tegrad   zur  Verfugung  zu  stellen;  und  wobei  l^e  der  J ^ t   c 

,  Uchtdurchlassigkeit  hat  von  nicht  weniger  als  65  %  in  einem  Bereich  von  Wellenlangen  wo  das 
F S m e n r k S i n e   Absorptionsbande  hat,  worin  die  Menge  des  Farbp.gmentes  in  e.ner  Tmtesch.cht 
u S S S ^ Z i   denen  in  den  anderen  Tinteschichten  im  Hinblick  auf  jede  Einheit,  d.e  e.ner  anderen 

^ ' i T b e r r a g u f g s l d L   nach  Anspruch  3,  worin  die  unterschiedlichen  Farben  Gelb,  Cyan  und  Fuchsin 

5  sind. 

Revendications 

1  Agent  de  transfert  sensible  a  la  chaleur  et  multi-gradation  destine  a  etre  utilise  dans  le  transfert 

n  thermioue  multi-gradation  pour  ajuster  la  densite  d'une  image  d'impression  Par  transfert  en  superposan 
°  

des  ^ h e T d ' e n c r e   sur  un  milieu  d'enregistrement  a  plusieurs  reprises  par  transfert  therrn.que  qu. 
'  comprend  un  substrat  et  une  pluralite  de  couches  d'encre  a  transfert  par  fusion,  d-sposees  cote  a  cote  sur 

ceTubstrat  successivement  et  repetitivement  de  maniere  a  former  des  unites  des  couches  d  enc  e  dans  la 
dl  substrat,  lesdites  couches  d'encre  etant  d'une  couleur  unique  et  etant  different^ 

s  les  une  des  i e s   par  leur  densite  de  reflexion;  chacune  desdites  couches  d'encre  contenar.  un  pigment 
color?au7possede  Sne  haute  transparence  et  une  grande  force  de  coloration  en  une  quantite  infeneure  a 

ce  le  qui  T J S S X Z t o p o u r   foumir  un  degre  maximum  de  densite  de  reflexion;  et  chacune  desd.te 
m ^ f ^ w S t   une  transmittance  de  lumiere  non  inferieure  a  environ  65%  dans  une  reg.on  de 

bnqueurs  d'onde  dans  laquelle  le  pigment  colore  ne  possede  pas  de  bande  d'absorption  dans  leque  la 

o  Z Z Z l u M r T g Z n t   colore  contenue  dans  une  couche  d'encre  est  differente  de  celle  contenue  dans  les 

aUtT  C t ^ T a ^   1.  dans  leque,  la  couleur  est  choisie  dans  le  groupe 

C 0 l 0 ? g e n 7 r ^ f e V r t a   settble^TaThaleur  multi-gradation  destine  a  etre  utilise  dans  le  transfert 

s  thermiqu  ^ l l t l g r a S n   pour  ajuster  la  densite  d'une  image  d'impression  par  transfert  en  superposan 
5  desTucheTd'encre  sur  un  milieu  d'enregistrement  a  plusieurs  reprises  ^ r   ^ ^ ^ T ^ ^  

comprend  un  substrat  et  une  pluralite  de  couches  d'encre  a  transfert  par  fusion,  d.sposees  cote  a  c6tesur 
ceTu'bstrat,  successivement  efrepetitivement  de  maniere  a  former  des  un.tes  des  couches  c  I  encre  ,  dar  a  la 
Section  longitudinale  dudit  substrat,  lesdites  couches  d'encre  comprenant  une  plural.te  de  groupes  de 

-n  couleurs  difflrentes,  les  couches  d'encre  appartenant  a  chaque  unite  dans  un  meme  groupe  de  couleurs 
e?ant  <  dfffe  entes  les  unes  des  autres  par  leur  densite  de  reflexion;  chacune  desdites  couches  d'encre 
X n t e n a S   pigment  colore  qui  possede  une  haute  transparence  et  une  grande  force  de  coloration  en  une 
q t S S T n S l S r .   a  celle  qui'serait  suffisante  pour  donner  un  degre  maximum  de  dens.te  de  reflexion;  et 

chacune  desdites  couches  d'encre  ayant  une  transmittance  de  lumiere  non  inferieure  a  65  /o  dans  une 

-5  
rSaTS  de  t ngS inTd 'onde   dans  laquelle  le  pigment  colore  ne  possede  pas  de  bande  d ' abso rpon^ana  *  \tq°e\  la  quantite  dudit  pigment  colore  contenue  dans  une  couche  d'encre  est  differente  de  celle  contenue 

dans  les  autres  couches  d'encre,  pour  chaque  unite  appartenant  a  un  groupe  de  couleur. 

4.  Agent  de  transfert  selon  la  revendication  3,  dans  lequel  les  differentes  couleurs  sont  le  jaune,  le  cyan 

et  le  magenta. 
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