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Description 

Background  of  the  Invention 
This  invention  relates  to  a  heat  transfer  sheet,  and  more  particularly  to  a  heat  transfer  sheet  suitable  for 

5  carrying  out  heat  printing  in  accordance  with  image  information  by  heating  means  such  as  thermal  heads 
in  order  to  form  an  image  onto  a  heat  transferable  sheet  or  a  sheet  to  be  heat  transferred.  More  specifically, 
this  invention  relates  to  a  heat  transfer  sheet  provided  with  a  heat-resistant  protective  layer  capable  of 
preventing  the  fusion  bonding  between  the  heat  transfer  sheet  and  thermal  heads  in  printing  or  running  the 
thermal  heads. 

w  Heretofore,  a  heat  sensitive  color-producing  paper  has  been  primarily  used  in  order  to  obtain  an  image 
in  accordance  with  image  information  by  means  of  thermal  heads.  In  this  heat  sensitive  color-producing 
paper,  a  colorless  or  pale-colored  leuco  dye  (at  room  temperature)  and  a  developer  (such  as  bishphenoi  A) 
provided  on  a  base  paper  are  contacted  and  reacted  by  the  application  of  heat  to  obtain  a  developed  color 
image. 

15  However,  the  heat  sensitive  color-producing  paper  as  described  above  has  serious  drawbacks  in  that 
its  color  disappears  and  non-image  areas  form  color  when  the  resulting  image  is  stored  for  a  long  period  of 
time.  Further,  color  printing  is  restricted  to  two  colors,  and  thus  it  is  impossible  to  obtain  a  color  image 
having  a  continuous  graduation. 

On  the  other  hand,  products  which  have  been  recently  used  in  order  to  overcome  the  drawbacks  as 
20  described  above  are  a  heat  sensitive  fusing  transfer  sheet  wherein  a  heat-fusing  wax  layer  having  a 

pigment  or  dye  dispersed  therein  is  provided  on  a  sheet-shaped  base;  and  a  heat  sensitive  sublimation 
transfer  sheet  wherein  a  heat  sensitive  sublimation  transfer  layer  comprising  a  dye  having  heat 
transferability  and  a  binder  therefore  is  provided  on  a  sheet-shaped  substrate. 

When  this  heat  sensitive  fusing  transfer  sheet  is  laminated  with  a  heat  transferable  sheet  and  then  heat 
25  printing  is  carried  out  from  the  back  of  the  heat  sensitive  fusing  transfer  sheet,  the  heat  fusing  wax  layer 

containing  the  pigment  or  dye  is  transferred  onto  the  heat  transferable  sheet  to  obtain  an  image.  According 
to  this  printing  process,  an  image  having  higher  durability  than  that  of  the  heat  sensitive  color-producing 
sheet  can  be  obtained,  and  a  multi-colour  image  can  be  obtained  by  using  a  heat  sensitive-transfer  sheet 
containing  three  primary  color  pigments  or  dyes  and  printing  it  many  times. 

30  On  the  other  hand,  in  the  heat  sensitive  sublimation  transfer  sheet,  the  binder  layer  containing  the  dye 
having  heat  transferability  is  provided  on  the  sheet-shaped  base  or  substrate.  When  this  heat  sensitive 
sublimation  transfer  sheet  is  laminated  with  a  heat  transferable  sheet  and  then  heat  printing  is  carried  out 
from  the  back  of  the  heat  sensitive  sublimation  transfer  sheet,  only  dye  present  in  the  binder  layer  is  heat 
sublimated  and  transferred  on  the  heat  transferable  sheet  to  obtain  an  image.  In  this  printing  process,  a 

35  multi-color  image  can  be  also  obtained  by  using  a  heat  sensitive  sublimation  transfer  sheet  containing 
three  primary  color  dyes  having  heat  transferability  and  printing  it  many  times. 

In  recent  years,  there  has  been  a  growing  demand  for  a  method  and  means  for  obtaining  an  image 
having  a  continuous  gradation  like  a  color  photograph  directly  from  an  electrical  signal,  and  a  variety  of 
attempts  have  been  made  to  meet  this  demand. 

40  One  of  such  attempts  is  a  process  for  directly  obtaining  a  silver  salt  color  photograph  from  a  cathode- 
ray  tube  (CRT)  picture.  However,  this  process  is  accompanied  by  the  following  drawbacks.  The  running  cost 
is  high.  When  silver  salt  film  is  a  35mm  film,  the  image  cannot  be  instantly  obtained  because  it  is  necessary 
to  carry  out  a  development  treatment  after  the  photographing. 

An  impact  ribbon  process  and  an  ink  jet  process  have  been  proposed  as  further  processes.  However,  in 
45  these  processes,  the  quality  of  the  image  is  inferior  and  an  image  treatment  is  required.  Thus,  it  is 

impossible  to  simply  obtain  an  image  like  a  photograph. 
In  order  to  overcome  such  drawbacks,  an  attempt  has  been  made  to  carry  out  the  recording  by  using 

the  heat  sensitive  sublimation  transfer  sheet  described  above.  In  this  process  comprising  using  thisv  heat 
sensitive  sublimation  transfer  sheet,  the  dye  having  heat  transferability  present  in  the  heat  sensitive 

50  sublimation  transfer  layer  is  transferred  onto  the  transferable  sheet  according  to  the  amount  of  heat  energy 
applied  to  the  heat  sensitive  sublimation  transfer  sheet.  Accordingly,  an  image  having  a  continuous 
gradation  can  be  obtained  and  recording  can  be  carried  out  from  a  television  signal  by  a  simple  treatment. 

Examples  of  the  bases  of  the  heat  transfer  sheet  heretofore  used  are  condenser  papers,  polyester  films, 
polypropylene  films,  cellophane  and  cellulose  acetate  films.  The  thickness  of  the  base  used  is  of  the  order 

55  of  10  microns. 
Of  these  bases,  if  cost  is  regarded  as  being  important,  condenser  paper  has  been  used.  If  resistance  to 

rupture  during  application  processing,  operating  simplicity  in  a  printer,  uniform  thickness  and  smooth 
surface  are  regarded  as  being  important,  plastic  films  have  been  used.  Of  plastic  films,  if  the  strength  in  the 
case  of  tissue  paper  is  regarded  as  being  important,  a  polyester  film  has  been  particularly  preferably  used. 

60  A  heat  sensitive  sublimation  transfer  layer  comprising  a  heat  sublimable  dye  and  a  binder  therefor  can 
be  provided  on  such  a  polyester  film,  and  heat  printing  can  be  carried  out  from  the  film  surface  provided 
with  no  heat  sensitive  sublimation  transfer  layer  by  means  of  a  thermal  head.  However,  when  energy 
required  for  obtaining  an  image  having  a  sufficient  printing  density  is  applied  to  the  back  surface  of  the 
film,  the  base  sheet  per  se  may  fuse  with  the  thermal  head.  Thus,  so-called  sticking  phenomenon  is 

65  observed  and  in  sme  cases  it  is  impossible  to  run  the  heat  transfer  sheet.  In  certain  cases,  the  sheet  may  be 
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broken  from  the  fused  portions. 
In  order  to  overcome  these  problems,  several  attempts  have  been  proposed  to  provide  the  back 

surface  of  the  base  sheet  of  a  heat  sensitive  fusing  transfer  sheet  with  a  heat-resistant  protective  layer. 
Examples  of  such  heat  sensitive  fusing  transfer  sheets  are  those  wherein  the  back  surface  of  a  base  is 

5  provided  with  a  metallic  layer  or  a  silicone  oxide  layer  as  a  wear  resistant  layer  (Japanese  Patent  Laid-Open 
Pub  No  143152/1979,  and  Japanese  Patent  Laid-Open  Pub.  No.  74195/1982),  with  a  layer  of  heat-resistant 
resins  such  as  silicone  and  epoxy  resins  (Japanese  Patent  Laid-Open  Pub.  No.  7467/1982),  with  a  resin  layer 
containing  a  surfactant  which  is  solid  or  semi-solid  at  room  temperature  (Japanese  Patent  Laid-Open  Pub. 
No.  12978/1982),  and  with  a  layer  comprising  a  lubricating  inorganic  pigment  and  a  heat-resistant  resin 

w  therefor  (Japanese  Patent  Laid-Open  Pub.  No.  155794/1981). 
When  the  heat-resistant  protective  layer  proposed  in  these  Japanese  Patent  Laid-Open  Publications  is 

provided  on  the  back  surface  of  the  heat  sensitive  sublimation  transfer  sheet  to  a  film  thickness  of  about  3 
microns  and  then  printing  is  carried  out  by  means  of  a  thermal  head,  in  all  cases,  the  sticking  phenomenon 
is  observed.  Thus,  the  heat-resistant  protective  layers  proposed  cannot  function  as  the  protective  layer. 

15  This  is  because  the  heat-resistant  protective  layer  of  the  heat  sensitive  sublimation  transfer  sheet 
described  above  undergoes  high  energy  in  printing.  When  heat  energy  reuired  for  heat  sensitive  fusing 
transfer  recording  is  compared  with  heat  energy  for  obtaining  a  sufficient  recording  density  in  a  het 
sensitive  sublimation  recording  process  wherein  a  sublimable  dye  is  used,  energy  required  for  heat 
sensitive  sublimation  recording  is  at  least  about  1.5  times  that  required  for  heat  sensitive  fusing  recording. 

20  In  order  to  overcome  these  problems,  we  have  further  carried  out  studies  to  find  heat-resistant  resins 
capable  of  using  in  the  heat  sensitive  sublimation  transfer  sheet  and  to  find  systems  wherein  a  lubricating 
material  is  incorporated  in  the  resin  described  above.  We  have  found  the  following  facts. 

In  order  to  produce  a  heat  sensitive  sublimation  transfer  sheet  provided  with  a  heat-resistant  protective 
layer  by  inexpensive  processes  such  as  coating  rather  than  expensive  processes  such  as  vacuum 

25  deposition,  it  is  necessary  to  use  a  resin  having  heat  resistance  as  a  base.  In  order  to  prevent  the  reduction 
of  the  heat  sensitivity  of  a  polyester  film  having  a  thickness  of  from  about  6  to  10  microns,  it  is  preferable 
that  the  heat-resistant  protective  layer  has  a  thickness  of  from  about  0.5  to  3  microns.  In  order  to  make  it 
possible  to  carry  out  printing  and  running  in  the  case  of  the  heat  transfer  sheet  provided  with  the  heat- 
resistant  protective  layer  having  the  thickness  ranges  described  above,  it  is  necessary  to  add  any 

30  lubricating  material  to  the  resin  base  described  above.  When  known  inorganic  materials  such  as  talc  and 
mica  are  added  to  the  resin  base  as  the  lubricating  material  in  a  large  amount  to  form  a  heat-resistant 
protective  layer,  running  is  not  smooth  and  the  solid  areas  become  rough.  Further,  such  inorganic  material 
may  adhere  to  the  thermal  head. 

In  view  of  these  findings,  we  have  carried  out  further  studies.  As  a  result,  we  have  now  found  that  the 
35  use  of  a  heat  transfer  sheet  provided  with  a  heat-resistant  protective  layer  comprising  specific  components 

affords  a  heat  transfer  sheet  capable  of  providing  an  image  having  a  high  density  wherein  the  running  of 
the  thermal  head  is  smooth  during  recording  and  the  printing  areas  are  not  rough.  The  present  invention 
has  been  developed  on  the  basis  of  this  discovery. 

40  Summary  of  the  Invention 
The  present  invention  has  been  developed  to  achieve  the  following  objects. 
(a)  One  object  is  to  provide  a  heat  transfer  sheet  capable  of  running  a  thermal  head  without  any 

sticking  phenomenon  even  if  it  is  heated  to  a  considerably  higher  temperature  than  that  of  the  case  of  a 
•heat  sensitive  fusing  transfer  sheet  by  means  of  a  thermal  head. 

45  (b)  Another  object  is  to  provide  a  heat  transfer  sheet  wherein  surface  roughness  does  not  occur  at  the 
printing  areas. 

(c)  A  further  object  is  to  provide  a  heat  transfer  sheet  wherein  the  materials  present  in  a  heat-resistant 
protective  layer  do  not  adhere  to  a  thermal  head  even  if  heat  printing  is  continuously  carried  out  by  the 
thermal  head. 

so  In  order  to  achieve  the  above  objects,  according  to  the  present  invention,  there  is  provided  a  heat 
transfer  sheet  comprising  a  heat  transfer  layer  provided  on  one  surface  of  a  base  sheet  or  substrate,  and  a 
heat-resistant  protective  layer  provided  on  the  other  surface  of  said  base  sheet,  i.e.,  the  surface  provided 
with  no  heat  transfer  layer,  said  heat-resistant  protective  layer  being  obtainable  by  applying  (a)  polyvinyl 
butyral  (b)  an  isocyanate  such  as  diisocyanate  and  triisocyanate,  and  (c)  a  compound  selected  from  the 

55  group  consisting  of  phosphoric  esters  not  in  the  form  of  salts,  its  alkali  metal  and  alkaline  earth  metal  salts, 
to  the  sheet. 

A  heat  transfer  sheet  according  to  the  present  invention  may  have  a  heat  melting  wax  layer  comprising 
a  dye  of  pigment  and  a  wax  material  therefore  as  the  heat  transfer  layer.  A  heat  transfer  sheet  according  to 
the  present  invention  may  have  a  binder  layer  containing  a  dye  having  heat  transferability  as  the  heat 

60  transfer  layer.  It  is  particularly  preferable  that  a  heat  transfer  sheet  according  to  the  present  invention  has  a 
binder  layer  containing  a  dye  having  heat  transferability. 

Brief  Description  of  the  Drawing 
In  the  accompanying  drawing: 

65  Figure  is  a  sectional  view  of  a  heat  transfer  sheet  according  to  the  present  invention. 
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Detailed  Description  of  the  Invention 
A  preferred  embodiment  of  the  present  invention  shown  in  the  drawing  will  now  be  described. 
As  shown  in  Figure,  a  heat  transfer  sheet  1  according  to  the  present  invention  comprises  a  heat  transfer 

layer  3  provided  on  one  surface  of  a  base  sheet  2,  and  a  heat-resistant  protective  layer  4  provided  on  a 
5  surface  having  no  heat  transfer  layer. 

Films  such  as  polyester  film,  polystyrene  film,  polysulfone  film,  polyvinyl  alcohol  film  and  cellophane 
can  be  usd  as  the  base  sheet.  Polyester  film  is  particularly  preferred  from  the  standpoint  of  heat  resistance. 
The  thickness  of  the  base  sheet  is  from  3  to  50  micrometers,  preferably  from  3  to  10  micrometers. 

The  heat  transfer  layer  3  may  be  a  heat  sensitive  sublimation  transfer  layer  comprising  a  sublimable 
10  dye  and  a  binder  resin  therefore.  The  heat  transfer  layer  3  may  be  also  a  heat  sensitive  fusing  transfer  layer 

comprising  a  dye  or  pigment  and  a  wax  material  therefore. 
In  the  heat  sensitive  sublimation  transfer  layer  3,  the  subiimable  dye  is  contained  in  the  binder  resin. 

The  thickness  of  this  layer  is  from  about  0.2  to  about  5.0  micrometers,  preferably  from  about  0.4  to  2.0 
micrometers. 

15  The  dye  incorporated  in  the  sublimation  transfer  layer  3  is  desirably  a  disperse  dye.  This  dye  desirably 
has  a  molecular  weight  of  from  about  150  to  about  400.  The  dye  can  be  selected  by  considering  heat 
sublimation  temperature,  hue,  weatherability,  stability  in  binder-resin,  and  other  factors.  Examples  of  such 
dyes  are  as  follows:  Miketon  Polyester  Yellow-YL  (C.  I.  Disperse  Yellow-42,  manufactured  by  Mitsui  Toatsu, 
Japan),  Kayaset  Yellow-G  (C.  I.  Disperse  Yellow  77,  manufactured  by  Nippon  Kayaku,  Japan),  PTY—  52  (C.  I. 

20  Solvent  Yellow  14  —  1  ,  manufactured  by  Mitsubishi  Kasei,  Japan),  Miketon  Polyester  Red  BSF  (C.  I.  Disperse 
Red  111,  manufactured  by  Mitsui  Toatsu,  Japan),  Kayaset  Red  B  (C.  I.  Disperse  Red  B,  manufactured  by 
Nippon  Kayaku,  Japan),  PTR  —  54  (C.  I.  Disperse  Red  50,  manufactured  by  Mitsubishi  Kasei,  Japan),  Miketon 
Polyester  Blue  FBL  (C.  I.  Disperse  blue  56,  manufactured  by  Mitsui  Toatsu,  Japan),  PTB—  67  (C.I.  Disperse 
Blue  241,  manufactured  by  Mitsubishi  Kasei,  Japan),  Kayaset  Blue  906  (C.  I.  Solvent  112,  manufactured  by 

25  Nippon  Kayaku,  Japan).  "Miketon"  and  "Kayaset"  are  Trade  Marks. 
While  the  amount  of  the  dye  can  vary  depending  upon  the  sublimation  temperature  of  the  dye,  the 

degree  of  covering  power  in  a  developed  color  state,  the  dye  is  usually  present  in  the  heat  transfer  layer  in 
an  amount  of  about  5%  to  70%  by  weight,  preferably  from  about  10%  to  60%  by  weight. 

Binder  resins  are  those  which  ordinarily  have  high  heat  resistance  and  do  not  prevent  the  transfer  of 
30  the  dye  during  heating.  For  example,  the  following  binders  can  be  used. 

(1)  Cellulose  resins  such  as  ethyl  cellulose,  hydroxyethyl  cellulose,  ethylhydroxy  cellulose, 
hydroxypropyl  cellulose,  methyl  cellulose,  cellulose  acetate  and  cellulose  acetate  butyrate. 

(2)  Vinyl  resins  such  as  polyvinyl  alcohol,  polyvinyl  acetate,  polyvinyl  butyral,  polyvinyl  pyrrolidone, 
polyester,  and  polyacrylamide. 

35.  In  order  to  provide  such  a  heat  transfer  layer  3  on  the  base  sheet  2,  the  dye  and  the  binder  resin  may  be 
dissolved  in  a  solvent  or  only  dye  may  be  dispersed  therein  to  prepare  an  ink  composition  for  forming  a 
sublimation  transfer  layer.  This  ink  compositon  may  be  provided  on  the  base  sheet  2  by  suitable  printing 
processes  or  application  processes.  Optional  additives  may  be  admixed  in  the  ink  composition  for  forming 
sublimation  transfer  layer  as  needed. 

40  On  the  other  hand,  examples  of  binders  for  the  heat  sensitive  fusing  transfer  layer  3  are  carnauba  wax, 
paraffin  wax,  acid  wax  and  suitable  synthetic  binders.  A  dye  or  pigment  is  used  as  a  colorant.  The  colorant 
is  usually  added  in  an  amount  of  from  5%  to  30%  by  weight  of  the  binder. 

The  heat-resistant  protective  layer  4  is  a  layer  mainly  comprising  (a)  polyvinyl  butyral,  (b)  an 
'isocyanate  and  (c)  a  compound  selected  from  the  group  consisting  of  phosphoric  esters,  its  alkali  metal 

45  and  alkaline  earth  metal  salts,  and  mixtures  thereof.  Polyvinyl  butyral  reacts  with  an  isocyanate  to  form  a 
resin  having  good  heat  resistance.  Preferred  polyvinyl  butyral  resins  are  those  having  a  molecular  weight 
as  high  as  possible  and  containing  a  large  amount  of  an  —OH  group  which  is  a  reaction  site  with  the 
isocyanate.  Particularly  preferred  polyvinyl  butyral  resins  are  those  having  a  molecular  weight  of  from 
60,000  to  200,000,  a  glass  transition  temperature  of  from  60°C  to  1  1°C  and  a  vinyl  alchohol  content  of  from 

so  15%  to  40%  by  weight. 
Specific  examples  of  isocyanate  compounds  such  as  diisocyanates  and  triisocyanates  used  in  forming 

the  heat-resistant  protective  layer  are  para-phenylenediisocyanate,  1-chloro-2,  4-phenylenediisocyanate,  2- 
chloro-1,  4-phenylenediisocyanate,  tolylene-2,  4-diisocyanate,  tolylene-2,  6-diisocyanate,  hexamethylene 
diisocyanate,  4,4'-biphenylene  diisocyanate,  triphenylmethane  triisocyanate,  and  4,4',4"-trimethyl-3,3',2'- 

55  triisocyanate-2,4,6-triisocyanate-2,4,6-triphenylene  isocyanurate. 
Diisocyanate  or  triisocyanate  is  usually  used  in  an  amount  of  from  about  1%  to  100%  by  weight, 

preferably  from  about  5%  to  60%  by  weight  of  polyvinyl  butyral. 
Phoshoric  esters  and  its  alkali  metal  and  alkaline  earth  metal  salts  are  used  as  lubricants  in  the  present 

invention.  The  phosphoric  esters  used  as  the  lubricant  are  not  in  a  salt  form  of  alkali  metal  and  alkaline 
60  earth  metal  salts  of  phosphoric  esters  described  hereinafter.  Specific  examples  of  such  phosphoric  esters 

for  use  herein  are  Plysurf  (Trademark)  A  208  S  available  from  Daiichi  Kogyo  Seiyaku,  Japan  and  GAFAC 
(Trademark)  RS  71  0  available  from  Tohho  Kagaku,  Japan.  Such  phosphoric  esters  are  used  in  an  amount  of 
from  1%  to  60%  by  weight,  preferably  from  5%  to  30%  by  weight  of  polyvinyl  butyral. 

Because  the  phosphoric  ester  is  added  as  the  lubricant  is  such  a  state  that  the  phosphoric  ester  is 
65  molecularly  dissolved  in  a  binder,  the  surface  roughness  of  printing  areas  does  not  occur  such  a  surface 
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roughness.  In  travelling  the  heat  transfer  sheet  within  the  printing  travel  apparatus  and  the  like,  the  travel 
problem  of  the  heat  transfer  sheet  may  occur  by  virtue  of  tension  applied  to  this  sheet  or  the  printing 
pressure  of  a  thermal  head.  In  this  case,  the  phosphoric  ester  is  used  alone,  or  used  in  combination  with  its 
metal  salt  described  hereinafter. 

5  An  example  of  an  alkali  metal  or  alkaline  earth  metal  salt  of  the  phosphoric  ester  for  use  herein  is 
GAFAC  RD  720  available  from  Tohho  Kagaku,  Japan.  This  alkali  metal  or  alkaline  earth  metal  salt  of  the 
phosphoric  ester  is  used  in  an  amount  of  from  1%  to  50%  by  weight,  preferably  from  10%  to  40%  by 
weight  of  polyvinyl  butyral.  Because  the  alkali  metal  or  alkaline  earth  metal  salt  of  the  phosphoric  ester  is 
added  as  the  lubricant  in  such  a  state  that  it  is  molecularly  dissolved  in  a  binder,  the  surface  roughness  of 

10  printing  area  does  not  occur  whereas  solid  lubricants  such  as  mica  and  talc  occur  such  a  surface 
roughness. 

Particularly  preferred  salts  of  the  phosphoric  acid  esters  are  soldium  salts  of  phosphoric  esters. 
Examples  of  such  salts  are  represented  by  the  following  general  formulae: 

RO-[CH2CH2O]  ^ O  
^ P  

20  HO  ONa 

RO-[CH2CH2O]n^  
O 

P 
/ \  

NaO  OH 

RO-[CH2CH2O]  O 

/ \  
NaO  ONa 

R0-[CH~CH,O]  O 
35  2 *   n.  x, 

RO-[CH2CH2O]n/  ONa 

40 
wherein  R  is  an  alkyl  or  an  alkylphenyl  group  contaning  from  8  to  30  carbon  atoms  and  n  is  an  average 
addition  mole  number  of  ethylene  oxide. 

When  the  alkali  metal  or  alkaline  earth  metal  salt  of  phosphoric  ester  is  compared  with  the 
corresponding  phoshoric  ester  (not  salt),  the  former  exhibits  a  pH  of  from  5  to  7  in  water  and  the  latter 

45  exhibits  a  pH  of  no  more  than  2.5.  As  can  be  seen  from  the  foregoing,  the  alkali  metal  or  alkaline  earth  metal 
salt  of  phosphoric  ester  exhibits  a  less  acidity  than  the  corresponding  phosphoric  acid.  As  described 
hereinbefore,  polyvinyl  butyrai  reacts  with  isocyanate  to  form  a  base  of  a  heat-resistant  protective  layer.  At 
strongly  acidic  regions,  this  reaction  does  not  readily  proceed.  Further,  the  reaction  consumes  time  and 
tends  to  reduce  the  degree  of  crosslinking  perse.  Accordingly,  when  the  phosphoric  ester  (not  salt  form)  is 

so  added  to  the  reaction  system  of  polyvinyl  butyral/isocyanate,  the  reaction  of  both  reactants  requires  a 
significantly  long  period  of  time,  and  the  crosslinking  degree  of  the  resulting  reaction  product  tends  to  be 
low.  On  the  contrary,  when  the  alkali  metal  or  alkaline  earth  metal  salt  of  phosphric  ester  is  added  to  the 
reaction  system  of  polyvinyl  butyral/isocyanates,  the  reaction  of  both  reactants  rapidly  proceeds  and  the 
reaction  product  having  a  high  degree  of  crosslinking  is  obtained.  Accordingly,  it  is  believed  that,  when  a 

55  heat  transfer  sheet  having  a  heat-resistant  protective  layer  obtained  by  adding  the  alkali  metal  or  alkaline 
earth  metal  salt  of  phosphoric  ester  to  the  reaction  system  of  polyvinyl  butyral/isocyanate  is  wound  up  and 
stored,  the  dye  present  in  the  heat  transfer  layer  does  not  migrate  to  the  heat-resistant  protective  layer. 

When  the  alkali  or  alkaline  earth  metal  salt  of  phosphoric  ester  is  used  as  a  lubricating  agent  in  the 
heat-resistant  protective  layer,  the  alkali  metal  or  alkaline  earth  metal  salt  of  phosphoric  ester  does  not 

so  migrate  to  the  the  heat  transfer  layer  even  if  the  heat  transfer  layer  comes  in  contact  with  the  heat-resistant 
protective  layer.  Thus,  the  contamination  of  the  heat  transfer  layer  is  not  observed. 

A  filler  can  be  incorporated  in  this  heat-resistant  protective  layer  as  needed.  Examples  of  such  fillers  for 
use  herein  are  inorganic  fillers  such  as  clays,  talc,  zeolites,  aluminosilicates,  calcium  carbonate,  Teflon 
(Trade  Mark)  powder,  zinc  oxide,  titanium  dioxide,  magnesium  oxide,  silica  and  carbon;  and  organic  fillers 

S5  having  heat  resistance  such  as  the  condensate  of  benzoguanamine  and  formaldehyde. 
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The  average  particle  diameter  of  this  filler  is  no  more  than  3  micrometers,  desirably  from  0.1  to  2 
micrometers.  The  filler  is  used  in  an  amount  of  from  0.1%  to  25%  weight,  preferably  from  1.0%  to  10%  by 
weight  of  polyvinyl  b u t y r a l . . .  

The  fusion  bonding  between  the  thermal  head  and  the  heat  transfer  sheet  is  reduce'd  by  incorporating 
5  such  fillers  in  the  heat-resistant  protective  layer.  Thus,  so-called  sticking  phenomenon  is  not  completely 

observed.  In  addition,  silicone  oil  can  also  be  present  in  an  amount  of  about  1%  of  polyvinyl  butyral. 
The  heat-resistant  protective  layer  4  can  be  provided  on  the  base  sheet  2  by  the  following  process.  The 

ingredients  described  above  are  dissolved  in  a  suitable  solvent  to  prepare  an  ink  composition  for  forming 
the  heat-resistant  protective  layer.  The  ink  composition  is  applied  onto  the  base  sheet  2  by  suitably  printing 

10  processes  or  application  processes.  The  whole  is  then  heated  to  a  temperature  of  from  30°  to  80°C  to  dry  it 
and  to  react  polyvinyl  butyral  with  isocyanate,  thereby  forming  a  heat-resistant  protective  film. 

In  preparing  the  ink  composition  for  forming  the  heat-resistant  protective  layer,  it  is  preferable  that  a 
filler  be  previously  admixed  with  the  alkali  metal  or  alkaline  earth  metal  salt  of  phosphoric  ester  to  prepare 
a  filler-containing  composition. 

is  The  heat-resistant  protective  layer  4  has  preferably  a  film  thickness  of  from  0.5  to  5  m  micrometers, 
more  preferably  from  1  to  2  micrometers.  If  the  film  thickness  is  less  than  0.5  micrometer,  the  heat-resistant 
protective  layer  has  not  good  properties.  If  the  film  thickness  is  more  than  5  micrometers,  the  heat 
transmission  from  the  thermal  head  to  the  sublimation  transfer  sheet  becomes  inferior  and  the  printing 
density  is  reduced. 

20  It  is  preferable  to  heat  in  order  to  accelerate  the  reaction  of  polyvinyl  butyral  and  isocyanate.  In  order  to 
prevent  heat  from  affecting  the  heat  transfer  layer  during  heating,  it  is  preferable  that  the  order  of  providing 
the  heat  transfer  layer  3  and  the  heat-resistant  protective  layer  4  on  the  base  sheet  2  is  as  follows:  the  heat- 
resistant  protective  layer  4  is  provided  on  one  surface  of  the  base  sheet  2  and  thereafter  the  heat  transfer 
layer  3  is  provided  on  the  other  surface  of  the  base  sheet  2. 

25  While  the  fundamental  structure  of  the  heat  transfer  sheet  according  to  the  present  invention  is  as 
described  above,  the  following  additional  treatments  may  be  carried  out.  A  primer  layer  having  a  thickness 
of  no  more  than  1  micron  may  be  interposed  between  the  heat  transfer  layer  3  and  the  base  sheet  2,  or 
between  the  heat-resistant  protective  layer  4  and  the  base  sheet  2  in  order  to  improve  the  bonding  strength 
of  respective  layers.  Known  primers  can  be  used  in  the  present  invention.  When  the  primer  layer  is  formed 

30  from  acrylic  resin,  polyester  resin  and  polyol/diisocyanate  and  a  polyester  resin  is  used  as  the  material  for 
the  base  sheet  2,  the  adhesion  of  both  layers  is  particulary  improved. 

In  addition  to  the  optional  primer  layer  described  above,  a  heat-resistant  layer  can  be  interposed 
between  the  base  sheet  and  the  heat-resistant  protective  layer.  This  heat-resistant  layer  is  obtained  by 
curing  with  a  curing  agent  a  synthetic  resin  capable  of  curing  during  heating. 

35  The  heat-resistant  layer  and  the  heat-resistant  protective  layer  prevent  the  sticking  onto  the  thermal 
head  and  ensure  smooth  running. 

A  variety  of  combinations  of  synthetic  resin  capable  of  curing  during  heating  and  a  binder  therefore 
can  be  used  to  form  the  heat-resistant  layer.  Representative  combinations  are  polyvinyl  butyral/poly- 
isocyanate,  acryl  polyl/polyisocyante,  cellulose  acetate/titantium  chelating  agent  and  polyester/organic 

40  titanium  compound.  Commercially  available  synthetic  resins,  commercially  available  curing  agents,  their 
trade  names  and  their  amounts  to  be  incorporated  (part  by  weight)  are  shown  in  the  following  Tables. 

Synthetic  resins  Nos.  1,  2,  3,  ...  in  Table  1  are  used  in  combination  with  curing  agents  Nos.  1,  2,  3,  ...  in 
Table  2,  respectively. 

45 

50 

55 

60 

65 
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Table  1 

Amount  
( p a r t s   b y  

w e i a h t )  
S y n t h e t i c   Res ins   Capab le   of  C u r -  
ing  Dur ing  H e a t i n g  No. 

P o l y v i n y l   b u t y r a l   " E s l e c   BX-1" 
( S e k i s u i   Kagaku,  J a p a n )  

U r e t h a n e   p o l y o l   " D F 3 0 - 5 5 "  
(Dai  Nippon  Ink,  J a p a n )  

Ure thane   p o l y o l   (1%  of  Co  i s  
added  to  "DF30-55" )  

Acryl   p o l y o l   "Acryl   Deck  A - 8 0 1 P "  
(Dai  Nippon  Ink,  J a p a n )  

P o l y e s t e r   "Vylon  200"  ( T o y o b o ,  
Japan  ) 

P o l y e s t e r   "Vylon  2 0 0 "  

P o l y e s t e r   "Vylon  200"  

P o l y e s t e r   "Vylon  2 0 0 "  

C e l l u l o s e   a c e t a t e   "L20"  
(Hercu les   I n c o r p o r a t e d )  

C e l l u l o s e   a c e t a t e   "L20"  

N i t r o c e l l u l o s e   " N i t c e l l o   SS74"  
( D a i s e l ,   J a p a n )  

C h l o r i n a t e d   r ubbe r   "CR10" 
(Asahi  Denka,  J a p a n )  

C h l o r i n a t e d   r ubbe r   "CR-10"  

Melamine  "Melan  45" 
( H i t a c h i   Kase i ,   J a p a n )  

1 

2 

3 

4 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

20  -  50 

100 

100 

100 

6 

7 

8 

9 

10 

11 

12 

13 

14 

"Eslec",  ■Deck",  "Vylon",  "Nitcello"  ,  and  "Melan"  a r e  

Trade  Harks 
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Table  2 

Amount  
No.  Cur ing  Agents  ( p a r t s   by  

w e i g h t )  

D i i s o c y a n a t e   "Takena te   D110N" 
(Takeda  Yakuhin,   Japan)  45 

2  P o l y i s o c y a n a t e   "Barnock  D - 7 5 0 "  
(Dai  Nippon  Ink,  J a p a n )  

3  P o l y i s o c y a n a t e   "Barnock  D-750"  20 

4  P o l y i s o c y a n a t e   "Barnock  D-750"  20 

5  P o l y i s o c y a n a t e   "Barnock  D-750  "  20 

T i t a n i u m   c h e l a t i n g   a g e n t  
6  " T i t a   Bond  50"  5  -  10 

(Nippon  Soda,  J a p a n )  

7  Organic   t i t a n i u m   compound  "A~10"  _ft (Nippon  Soda,  Japan)   10 

8  Organic   t i t a n i u m   compound  "B-10"  _ 
(Nippon  Soda,  Japan)  i 0  

T i t an ium  c h e l a t i n g   a g e n t  
9  " T i t a   Bond  5D"  "  

5 
(Nippon  Soda,  J a p a n )  

,0  P o l y i s o c y a n a t e   "Barnock  D-750"  . 
(Dai  Nippon  Ink,  J a p a n )  

11  P o l y i s o c y a n a t e   "Barnock  D-750"  5 0 - 2 0  

12  P o l y i s o c y a n a t e   "Barnock  D-750"  30 

13  Organic   t i t a n i u m   compound  "B~10"  10 

14  P a r a - t o l u e n e s u l f o n i c   acid   20 

to 

15 

20 

25 

30 

35 

40 

45 

"Takenate"  "TitaBood"  and  "Barnock"  are  Trade  Harks 

50  Afilleris  preferably  incorporated  in  the  synthetic  resin  described  above.  Examples  of  the  fillers  suitable 
for  this  purpose  are  magnesium  carbonate,  calcium  carbonate,  silica,  clays,  titanium  dioxide  and  zinc 
oxide.  The  amount  of  the  filler  used  is  usually  from  5  to  40%  of  the  resin  on  a  weight  basis.  Incorporation  is 
carried  out  in  a  three-roll  mill  or  sand  mill  to  provide  sufficient  dispersion. 

If  the  adhesion  of  the  heat-resistant  layer  to  the  base  sheet  is  insufficient,  it  is  preferable  to  use  the 
55  suitable  primer  as  described  above. 

In  the  heat  transfer  sheet  according  to  the  present  invention,  the  heat-resistant  protective  layer  mainly 
comprising  (a)  polyvinyl  butyral,  (b)  isocyanate  and  (c)  phosphoric  esters,  its  alkali  metal  or  alkaline  earth 
metal  salts  is  provided  on  a  surface  of  the  base  sheet,  i.e.,  surface  contacting  with  the  thermal  head. 
Accordingly,  the  heat  transfer  sheet  according  to  the  present  invention  has  the  following  effects  and 

so  advantages. 
(a)  Even  if  the  heat  transfer  sheet  is  heated  to  considerably  high  temperatures  by  means  of  the  thermal 

head,  no  sticking  pehenomenon  occurs  and  the  thermal  head  can  run. 
(b)  Surface  roughness  does  not  occur  at  printing  areas. 
(c)  Even  if  heat  printing  is  continuously  carried  out  by  means  of  the  thermal  head,  the  ingredients  for 

fi5  the  heat-resistant  protective  layer  do  not  adhere  to  the  thermal  head. 

8 
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While  the  present  invention  will  be  described  by  Examples  hereinafter,  the  present  invention  is  not 
limited  thereto.  Throughout  these  Examples  quantities  expressed  in  percent  (%)  and  "parts"  are  by  weight. 

Example  1 
s  An  ink  composition  for  forming  a  heat-resistant  protective  layer  comprising  the  following  ingredients 

was  prepared.  The  ink  composition  was  applied  onto  a  polyethylene  terephthalate  film  (manufactured  by 
Toyobo,  Japan  and  marketed  under  the  trade  name  "S-PET")  having  a  thickness  of  9  micrometers  by  a 
Mayer's  bar  #1  6  and  dried  by  warm  air.  A  heat  curing  treatment  was  carried  out  for  20  hours  in  a  60°C  oven. 
The  coating  weight  (on  a  dry  basis)  was  about  1.8  grams  per  square  meter. 

Ink  Composition  for  forming  Heat-resistant  Protective  Layer 

Polyvinyl  butyral  (manufactured  by  Sekisui  Kagaku,  Japan,  and  marketed 
under  the  trade  name  "Eslec  BX  —  

1 " ) �  

Toluene  45 

Methyl  ethyl  ketone  45.5 

20  Phosphoric  ester  (manufactured  by  Daiichi  Kogyo  Seiyaku,  Japan,  and 
marketed  under  the  trade  name  "Plysurf  A—  208S")  0.45 

Diisocyanate  (manufactured  by  Takeda  Yakuhin,  Japan,  and 
marketed  under  the  trade  name  "Takenate  D—  110N";  75%  ethyl  acetate  solution)  2.0 

An  ink  composition  for  forming  a  sublimation  transfer  layer  comprising  the  following  ingredients  was 
then  prepared.  The  ink  composition  was  applied  onto  a  surface  opposite  to  the  heat-resistant  protective 
layer  by  a  Mayer's  bar  #10  and  dried  by  warm  air.  The  coating  weight  of  this  heat  transfer  layer  was  about 
1.2  grams  per  square  meter. 

30 
Ink  Composition  for  forming  Heat  Sensitive  Sublimation  Transfer  Layer 

Parts 
Disperse  dye  (manufactured  by  Nippon  Kayaku,  Japan,  and 
marketed  under  the  trade  name  "Kayaset  Blue  714")  4 

35 
Polyvinyl  butyral  (manufactured  by  Sekisui  Kagaku,  Japan,  and 
marketed  under  the  trade  name  "Eslec  BX—  1")  43 

Toluene  40 
40 

Methyl  ethyl  ketone  40 

Isobutanol  10 

45  A  synthetic  paper  having  a  thickness  of  150  micrometers  (manufactured  by  Ohji  Yuka,  Japan,  and 
marketed  under  the  trade  name  "YUPO  —  FP150")  was  used  as  a  base.  An  ink  composition  for  forming  an 
image-receptive  layer  comprising  the  following  ingredients  was  applied  onto  the  base  by  a  Mayer's  bar 
#36  to  a  coating  weight  of  4.0  grams  per  square  meter  (on  a  dry  basis)  thereby  to  produce  a  heat 
transferable  sheet. 

so 
Ink  Composition  for  forming  Image-receptive  Layer  Parts 

Vylon  103  (polyester  resin,  manufactured  by  Toyobo,  Japan)  8 

Elvaloy  (Trade  Mark)  741  P  (EVA  polymer  plasticizer,  manufactured  by 
55  Mitsui  Polychemical,  Japan)  2 

Amino-modified  silicone  oil  (manufactured  by  Sin-etsu  Silicone,  Japan, 
and  marketed  under  the  trade  name  "KF—  393")  0-125 

Epoxy-modified  silicone  oil  (manufactured  by  Sin-etsu  Silicone,  Japan, 60  and  marketed  under  the  trade  name  "X—  22—  343")  0.125 

Toluene  70 

Methyl  ethyl  ketone  1° 

65  Cyclohexanone  20 
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The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  obtained  as  described 
above  were  laminated  so  that  the  heat  transfer  layer  and  the  image-receptive  layer  were  in  mutal  contact. 
When  recording  was  carried  out  from  the  side  of  the  heat-resistant  protective  layer  by  means  of  a  thermal 
head  under  the  conditions  of  an  output  of  1  W/dot,  a  pulse  width  of  from  0.3  to  4.5  milliseconds  and  a  dot 

5  density  of  3  dots/mm,  no  sticking  phenomenon  occured  and  no  wrinkles  were  generated.  The  heat  transfer 
sheet  smoothly  ran.  The  reflection  density  of  a  highly  developed  color  density  portion  at  a  pulse  width  of 
4.5  milliseconds  was  1.65,  and  the  reflection  density  of  a  portion  at  a  pulse  width  of  0.3  millisecond  was 
0.16.  Thus  a  recording  having  gradation  in  accordance  with  the  applied  energy  was  obtained  (as  measured 
by  a  Macbeth  densitometer  RD—  918). 

10 
Example  2 

Recording  was  carried  out  in  the  same  manner  as  described  in  Example  1  except  that  the  ink 
composition  for  forming  the  heat-resistant  protective  layer  was  replaced  by  the  following  composition. 

15  Parts 

Polyvinyl  butyral  (manufactured  by  Sekisui  Kagaku,  Japan,  and 
marketed  under  the  trade  name  "Eslec  BX  —  1"  4,5 

20  Toluene  45.0 

Methyl  ethyl  ketone  45.5 

Phosphoric  ester  (manufactured  by  Daiichi  Kogyo,  Japan,  and 
2s  marketed  under  the  trade  name  "Plysurf  A—  20GS")  0.45 

Diisocyanate  (manufactured  by  Takeda  Yakuhin,  Japan,  and 
marketed  under  the  trade  name  "Coronate  L";  45%  ethyl  acetate  solution)  4.0 

30  In  this  example,  the  generation  of  sticking  phenomenon  and  wrinkles  was  not  observed.  Solid  areas 
did  not  exhibit  surface  roughness  and  it  was  possible  to  carry  out  printing. 

Example  3 
An  ink  composition  for  forming  a  heat-resistant  protective  layer,  of  Example  1  was  replaced  by  an  ink 

35  composition  comprising  the  following  ingredients: 
Parts 

Polyvinyl  butyral  (manufactured  by  Denki  Kagaku,  Japan,  and 
marketed  under  the  trade  name  "Denka  Butyral  #6000—  C")  4-5 

40 
Toluene 

45  5 Methyl  ethyl  ketone 

45  Phosphoric  ester  (manufactured  by  Tohho  Kagaku,  Japan,  and 
marketed  under  the  trade  name  "GAFAC  RA—  600"  n  >ic U.4D 
Diisocyanate  (manufactured  by  Takeda  Yakuhin,  Japan,  and 
marketed  under  the  trade  name  "Coronate  L"; 

50  45%  ethyl  acetate  solution)  4  0 

The  following  ingredients  were  pulverized  for  24  hours  in  a  ball  mill  to  prepare  an  ink  composition  for 
forming  a  heat  sensitive  sublimation  transfer  layer.  The  ink  composition  was  then  applied  onto  a  base 

55  sheet  by  a  Mayer's  bar  #14  to  a  coating  weight  of  1.6  grams  per  square  meter  (on  a  dry  basis). 
Parts 

Disperse  dye  (manufactured  by  Nippn  Kayaku,  Japan,  and  marketed 
under  the  trade  name  "Kayaset  Blue  136")  6 

60  Ethyl  cellulose  5 
Toluene  40 

Methyl  ethyl  ketone  40 

65  Isopropyl  alcohol  10 

10 
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The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  thus  obtained  were  used 
to  carry  out  printing  by  means  of  a  thermal  head  under  the  same  conditions  as  described  in  Example  1.  In 
this  heat  transfer  sheet,  neither  sticking  phenomenon  nor  wrinkes  were  generated.  The  printing  density  of  a 
portion  at  a  pulse  width  of  4.5  milliseconds  was  1  .48,  and  the  printing  density  of  a  portion  at  a  pulse  width 

5  of  0.3  millisecond  was  0.11.  Thus,  a  recording  having  gradation  was  obtained. 

Comparative  Example  1 
Recording  was  carried  out  in  the  same  manner  as  described  in  Example  1  except  that  the  ink 

composition  for  forming  the  heat-resistant  protective  layer  was  replaced  by  the  following  composition. 
10  When  the  printing  test  was  carried  out  by  means  of  a  thermal  head,  it  was  possible  to  carry  out  running. 

However,  the  solid  print  areas  exhibited  surface  roughness,  and  the  printed  matter  having  a  good  printing 
image  could  not  be  obtained. 

Parts 
is  Polyvinyl  butyral  (manufactured  by  Sekisui  Kagaku,  Japan,  and 

marketed  under  the  trade  name  "Eslex  BX—  1")  4  g 

40 
Toluene 

20  50 
Methyl  ethyl  ketone 

0.8 
Talc 

25  Diisocvanate  (manufactured  by  Takeda  Yakuhin,  Japan,  and 
marketed  under  the  trade  name  "Takenate  D—  1  10N";  AU 
75%  ethyl  acetate  solution) 

Comparative  Example  2 
Recording  was  carried  out  in  the  same  manner  as  described  in  Example  1  except  that  the  ink 

30  composition  for  forming  the  heat-resistant  protective  layer  was  replaced  by  the  following  composition. 

Polyvinyl  butyral  (manufactured  by  Sekisui  Kagaku,  Japan,  and 
marketed  under  the  trade  name  "Eslex  BX  —  1") 

35 
Toluene 

Methyl  ethyl  ketone 

40  Siiicone  KP  358  (available  from  Sin-etsu  Silicone,  

J a p a n ) �  

Diisocyanate  (manufactured  by  Takeda  Yakuhin,  Japan,  and  marketed 
under  the  trade  name  "Takenate  D—  1  10N";  75%  ethyl  acetate  solution)  2.0 

45 
When  the  heat  sensitive  sublimation  transfer  sheet  having  this  heat-resistant  protective  layer  was  used 

to  carry  out  printing  under  the  same  conditions  as  described  in  Example  1  by  means  of  a  thermal  head, 
printing  and  running  could  be  carried  out  without  any  problem.  However,  if  the  heat  transfer  sheet  is  in 
such  a  state  that  this  heat-resistant  protective  layer  is  brought  into  contact  with  the  heat  transfer  layer,  i.e., 

so  the  heat  transfer  sheet  was  in  a  form  of  roll  in  a  printer,  dye  bleeding  occurred  at  the  surface  of  the  heat 
transfer  layer.  If  the  heat  transfer  sheet  exhibiting  such  a  state  is  used  to  carry  out  printing,  scumming  was 
generated. 

Example  4 
A  heat-resistant  protective  layer  was  provided  on  one  surface  of  a  polyethylene  terephthalate  film 

55  having  a  thickness  of  9  micrometers  in  the  same  manner  as  described  in  Example  1  .  A  heat-fusing  transfer 
layer  was  provided  on  a  surface  opposite  to  the  aforementioned  surface  of  the  polyethylene  terephthalate 
form,  as  described  hereinafter. 

Tolylene-2,6-diisocyanate  and  ethyl  cellosolve  were  first  mixed  so  that  the  molar  ratio  of  —  NCO  to 
—OH  present  in  respective  molecules  was  1:1.  Dibutyltin  laurate  was  charged  into  the  thus  obtained 

60  mixture  as  a  catalyst  in  an  amount  of  0.01  %  of  the  total  amount  of  the  mixture.  The  resulting  mixture  was 
continuously  stirred  for  5  hours  while  maintaining  the  temperature  at  100°C  thereby  to  prepare  a  base 
composition  A. 

The  thus  obtained  base  composition  A  was  mixed  with  the  following  ingredients  to  prepare  a 
composition  for  forming  a  heat-fusing  transfer  layer  comprising  the  following  ingredients: 

65 
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Composition  for  forming  Heat-fusing  Transfer  Layer  % 
Base  composition  A  50 

5  Toluene  36 

Carbon  black  10 

Softening  agent  (manufactured  by  Idemitsu  Sekiyu,  Japan,  and 
to  marketed  under  the  trade  name  "CS  —  55")  2 

Polyethylene  glycol  having  an  average  molecular  weight  of  4,000  2 

This  composition  for  forming  the  heat-fusing  transfer  layer  was  applied  onto  the  foregoing  surface  of 
15  the  polyethylene  terephthalate  film  by  the  wire  bar  coating  process  while  heating  the  film  to  170°C  to  a 

thickness  of  2  micrometers,  thereby  to  form  a  heat-fusing  transfer  layer.  Thus,  a  heat  transfer  sheet  was 
produced. 

This  heat  transfer  sheet  and  a  wood-free  paper  having  a  basis  weight  of  50  grams  per  square  meter 
were  laminated.  When  printing  was  carried  out  by  means  of  a  thermal  printer  (SP—  3080  available  from 

20  Shinko  Denki,  Japan),  sticking  did  not  occur.  A  black  sharp  printing  image  was  formed  on  the  surface  of  the 
wood-free  paper. 

Example  5 
The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  were  prepared  according 

to  Example  1  except  that  an  ink  composition  for  forming  a  heat-resistant  protective  layer  was  prepared  and 
25  used  to  form  a  heat-resistant  protective  layer,  as  described  hereinafter. 

An  ink  composition  for  forming  a  heat-resistant  protective  layer  comprising  following  ingredients  was 
prepared,  then  applied  onto  a  polyethylene  terephthalate  film  (manufactured  by  Toyobo,  Japan  and 
marketed  under  the  trade  name  "S  —  PET")  having  a  thickness  of  9  micrometers  by  a  Mayer's  bar  #1  6  and 
dried  by  warm  air.  A  heat  curing  treatment  was  carried  out  for  48  hours  in  a  60°C  oven.  The  coating  weight 

30  (on  a  dry  basis)  was  about  1.8  grams  per  square  meter. 

Ink  Composition  for  forming  Heat-resistant  Protective  Layer  parts 

Polyvinyl  butyral  (manufactured  by  Sekisui  Kaqaku,  Japan,  and 
35  marketed  under  the  trade  name  "Eslec  BX—  1")  4  5 

Toluene  45 

Methyl  ethyl  ketone  45  5 40 
Sodium  salt  of  phosphoric  ester  (sodium  salt  of  aliphatic  phosphoric  ester, 
manufactured  by  Tohho  Kagaku,  Japan,  and  marketed  under  the  trade  name 
"GAFAC  RD—  720")  1.35 

45  Diisocyanate  (manufactured  by  Nippon  Polyurethane,  Japan,  and  marketed  under  the  trade 
name  "Coronate  L";  75%  ethyl  acetate  solution)  1  8 

Amine  catalyst  (manufactured  by  Nippon  Polyurethane,  Japan,  and  marketed  under  the 
trade  name  "NY  3";  10%  ethylene  dichloride-ethyl  acetate  solution)  0  23 

50 

The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  thus  obtained  were 
laminated  so  that  the  heat  transfer  layer  and  the  image-receptive  layer  were  in  mutal  contact.  When 
recording  was  carried  out  from  the  side  of  the  heat-resistant  protective  layer  by  means  of  a  thermal  head 

55  under  the  conditions  of  an  output  of  1  W/dot,  a  pulse  width  of  from  0.3  to  4.5  milliseconds  and  a  dot  density 
of  3  dots/mm,  no  sticking  phenomenon  occurred  and  no  wrinkles  were  generated.  The  heat  transfer  sheet 
smoothly  ran.  The  reflection  density  of  a  highly  developed  color  density  portion  at  a  pulse  width  of  4.5 
milliseconds  was  1.65,  and  the  reflection  density  of  a  portion  at  a  pulse  width  of  0.3  milliseconds  was  0.16. 
Thus,  a  recording  having  gradation  in  accordance  with  the  applied  energy  was  obtained  (as  measured  by  a 

60  Macbeth  (Trademark)  densitometer  RD  —  918). 
When  the  resulting  heat  transfer  sheet  was  wound  around  a  paper  tube  to  cause  the  heat  transfer  layer 

to  come  in  intimate  contact  with  the  heat-resistant  protective  layer  and  then  an  aging  acceleration  test  was 
carried  out  for  14  days  in  a  50°C  oven,  the  contamination  of  the  heat-resistant  protective  layer  due  to  the 
migration  of  the  dye  present  in  the  heat  transfer  layer  and  the  contamination  of  the  heat  transfer  layer  due 

65  to  the  migration  of  the  surfactant  present  in  the  heat-resistant  protective  layer  were  not  observed. 
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Example  6 
The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  were  prepared  according 

to  Example  1  except  that  an  ink  composition  for  forming  a  heat-resistant  protective  layer  was  prepared  and 
used  to  form  a  heat-resistant  protective  layer,  as  described  hereinafter. 

5  Forty  parts  of  calcium  carbonate  (manufactured  by  Shiraishi  Calcium,  Japan,  and  marketed  under  the 
trade  name  "Hakuenka  DD")  and  60  parts  of  sodium  salt  of  phosphoric  ester  (manufactured  by  Tohho 
Kagaku,  Japan,  and  marketed  under  the  trade  name  "GAFAC  RD  720")  were  thoroughly  kneaded  in  a  three- 
roll  mill  to  prepare  a  filler-containing  composition.  This  was  mixed  with  the  following  ingredients  to 
prepare  an  ink  composition  for  forming  a  heat-resistant  protective  layer.  The  resulting  ink  composition  for 

w  forming  the  heat-resistant  protective  layer  was  applied  onto  a  polyethylene  terephthalate  film  having  a 
thickness  of  9  micrometers  (manufactured  by  Toyobo,  Japan,  and  marketed  under  the  trade  name 
"S—  PET")  by  Mayer's  bar  #16  and  dried  by  warm  air.  A  heat  curing  treatment  was  then  carried  out  for  48 
hours  in  a  60°C  oven.  The  coating  weight  (on  a  dry  basis)  was  about  1.8  grams  per  square  meter. 

w  Ink  Composition  for  forming  Heat-resistant  Protective  Layer 
Parts 

Polyvinyl  butyral  (manufactured  by  Sekisui  Kagaku,  Japan,  and  marketed  under  the 
trade  name  "EslecBX—  1")  6 

20  47 Toluene 

Methyl  ethyl  ketone  47 

25  Filler-containing  composition  described  above  1.2 

Phosphoric  ester  which  is  not  in  a  salt  form  (manufactured  by  Daiichi  Kogyo  Seiyaku,  Japan, 
and  marketed  under  the  trade  name  "Plysurf  A208S")  1  -2 

30  Diisocyanate  (manufactured  by  Nippon  Polyurethane,  Japan,  and  marketed  under  the  trade 
name  "Coronate  L";  75%  ethyl  acetate  solution)  2A 

Amine  catalyst  (manufactured  by  Nippon  Polyurethane,  Japan,  and  marketed  under  the 
trade  name  "NY  3";  10%  ethylene  dichloride-ethyl  acetate  solution)  0-3 

35 
The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  thus  obtained  were 

laminated  so  that  the  heat  transfer  layer  and  the  image-receptive  layer  were  in  mutal  contact.  When 
recording  was  carried  out  from  the  side  of  the  heat-resistant  protective  layer  by  means  of  a  thermal  head 
under  the  conditions  of  an  output  of  1  W/dot,  a  pulse  width  of  from  0.3  to  4.5  milliseconds  and  a  dot  density 

M  of  3  dots/mm,  no  sticking  phenomenon  occurred  and  no  wrinkles  were  generated.  The  heat  transfer  sheet 
smoothly  ran.  The  reflection  density  of  a  highly  developed  color  density  portion  at  a  pulse  width  of  4.5 
milliseconds  was  1.65,  and  the  reflection  density  of  a  portion  at  a  pulse  width  of  0.3  millisecond  was  0.16. 
Thus,  a  recording  having  graduation  in  accordance  with  the  applied  energy  was  obtained  (as  measured  by 
a  Macbeth  densitometer  RD  —  918). 

45  When  the  heat  transfer  sheet  was  wound  around  a  paper  tube  to  cause  the  heat  transfer  layer  to  come 
into  intimate  contact  with  the  heat-resistant  protective  layer  and  then  an  ageing  acceleration  test  was 
carried  out  for  14  days  in  a  50°C  oven,  the  contamination  of  the  heat-resistant  protective  layer  due  to  the 
migration  of  the  dye  present  in  the  heat  transfer  layer  and  the  contamination  of  the  heat  transfer  layer  due 
to  the  migration  of  the  surfactant  present  in  the  heat-resistant  protective  layer  were  not  observed. 

50  When  the  heat  transfer  sheet  was  traveled  by  means  of  a  transfer  roll,  the  generation  of  wrinkles  due  to 
the  adhesion  between  the  heat  transfer  sheet  and  the  roll  was  not  observed. 

Example  7 
Recording  was  carried  out  in  the  same  manner  as  described  in  Example  6  except  that  calcium 

55  carbonate  present  in  the  filler-containing  composition  was  replaced  by  talc  (manufactured  by  Nippon  Talc, 
Japan,  and  marketed  under  the  trade  name  "Micro-ace  L—  -1"). 

In  this  example,  the  generation  of  sticking  phenomenon  and  wrinkles  was  not  observed.  When  an 
ageing  acceleration  test  was  carried  out  in  the  same  manner  as  described  in  Example  6,  no  contamination 
was  observed  as  in  Example  6.  _  )e  8 

60  A  heat  transfer  sheet  was  produced  and  recording  was  carried  out  in  the  same  manner  as  described  in 
Example  6  except  that  calcium  carbonate  present  in  the  filler-containing  composition  was  replaced  by  clay 
(manufactured  by  Tsuchiya  Kaolin,  Japan,  and  marketed  under  the  trade  name  "ASP  170").  The 
gerneration  of  sticking  phenomenon  and  wrinkles  was  not  observed.  When  an  ageing  acceleration  test  was 
carried  out  in  the  same  manner  as  described  in  Example  6,  no  contamination  was  observed  as  in  Example 

65  L 
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Example  9 
A  heat  tranfer  sheet  was  produced  and  recording  was  carried  out  in  the  same  manner  as  described  in 

Example  6  except  that  phosphoric  ester  (Plysurf  A208S)  which  was  not  in  a  salt  form  was  not  incorporated 
in  an  ink  composition  for  forming  a  heat-resistant  protective  layer.  The  results  substantially  similar  to  those 

5  of  Example  6  were  osbtained. 
Example  10 

The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  were  prepared  according 
to  Example  1  except  that  the  following  ink  composition  for  forming  a  heat-resistant  layer  was  first  applied 
onto  a  base  sheet  to  form  a  heat-resistant  layer  between  the  base  sheet  and  a  heat-resistant  protective  layer 

io  and  Kayaset  Blue  136  was  used  instead  of  Kayaset  Blue  714  as  disperse  dye.  An  ink  composition  I  for 
forming  a  heat-resistant  layer  comprising  the  following  ingredients  was  prepred.  This  ink  composition  was 
applied  onto  a  polyethylene  terephthalate  film  having  a  thickness  of  9  micrometers  (base  sheet 
manufactured  by  Toyobo,  Japan  and  marketed  under  the  trade  name  "S  —  PET";  by  Mayer's  bar#8  and 
dried  by  warm  air. 

Ink  Composition  I  for  forming  Heat-resistant  Layer 

Polyvinyl  butyral  resin  "Eslec  BX  —  1"  (available  from  Sekisui  Kagaku,  Japan)  4.5 

20  Toluene  45 

Methyl  ethyl  ketone  45.5 

Diisocyanate  "Takenate  D—  -1  10N"  (available  from  Takeda  Yakuhin,  Japan;  75%  ethyl  acetate 
25  solution)  2.0 

The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  thus  obtained  were 
laminated  so  that  the  heat  transfer  layer  and  the  image-receptive  layer  were  in  mutal  contact.  Recordings 
were  carried  out  from  the  side  of  the  heat-resistant  layer  by  a  thermal  head.  The  recording  conditions  were 

30  an  output  of  1  W/dot,  a  pulse  width  of  from  0.3  to  4.5  milliseconds,  and  a  dot  density  of  3  dots/mm. 
No  sticking  phenomenon  occurred,  and  no  wrinkles  were  generated.  The  heat  transfer  sheet  smoothly 

ran.  When  the  printing  density  was  measured  by  a  "Macbeth  densitomer  RD—  918",  the  reflection  density 
of  a  highly  developed  color  density  portion  at  a  pulse  width  of  4.5  milliseconds  was  1  .65  and  the  reflection 
density  of  a  portion  at  a  pulse  width  of  0.3  milliseconds  was  0.16.  Thus,  a  recording  having  gradation  in 

35  accordance  with  the  applied  energy  was  obtained. 

Example  11 
Ink  compositions  were  applied  onto  a  polyester  base  sheet  in  the  same  manner  as  described  in 

Example  10  except  that  the  following  ink  composition  for  forming  a  heat-resistant  layer  and  the  ink 
40  composition  for  forming  the  heat-resistant  protective  layer  of  Example  2  (GAFAC  RD720  instead  of  GAFAC 

RA600  as  phosphoric  ester)  were  used. 

Ink  Composition  II  for  forming  Heat-resistant  Layer 

Parts 45 Polyvinyl  butyral  resin  "Eslec  BX—  -1")  4.5 

Toluene  45.0 

Methyl  ethyl  ketone  45.5 50 
Diisocyanate  "Coronate  L"  (available  from  Nippon  Polyurethane,  Japan; 
45%  ethyl  acetate  solution)  4.0 

The  base  sheet  provided  with  the  heat-resistant  layer  and  the  heat-resistant  protective  layer  was 
65  heated  and  cured  in  the  same  manner  as  described  in  Example  10.  Thereafter,  a  heated  sensitive 

sublimation  transfer  layer  was  formed  thereon.  The  resulting  heat  transfer  sheet  and  the  heat  transferable 
sheet  used  in  Example  10  were  laminated,  and  printing  was  carried  out  in  the  same  conditons  as  described 
in  Example  10. 

In  this  example,  the  generation  of  sticking  phenomenon  and  wrinkles  was  not  observed,  and  the  solid 
60  areas  did  not  exhibit  surface  roughness.  Good  printing  could  be  carried  out. 

Example  12 
A  heat  transfer  sheet  was  produced  in  the  same  manner  as  described  in  Example  10  except  that  the 

following  ink  composition  for  forming  a  heat-resistant  layer  and  the  ink  composition  for  forming  the  heat- 
65  resistant  protective  layer  of  Example  3  were  used. 

14 
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Ink  Composition  III  for  forming  Heat-resistant  Layer 
—  "  —  —   Parts 

Polyvinyl  butyral  "Denka  Butyral  #6000—  C"  (available  from  4.5 
Denki  Kagaku,  Japan) 
Toluene  45"° 

Methyl  ethyl  ketone  45-5 

Diisocyanate  "Coronate  L"  (45%  ethyl  acetate  solution)  4-° 
10 

When  printing  was  carried  out  in  the  same  manner  as  described  in  Example  10,  the  generation  of 

sticking  phenomenon  and  wrinkles  was  not  observed,  and  the  solid  areas  did  not  exhibit  surface 

roughness. 
Example  13 

The  ink  composition  for  forming  the  heat-resistant  protective  layer  of  Example  6  (without  arnine 
catalyst)  was  applied  onto  the  heat-resistant  layer  of  ink  composition  I  which  was  provided  on  the  base 

sheet  as  described  in  Example  10.  The  whole  was  heated  for  12  hours  in  an  oven  at  a  temperature  of  60  C  to 

cure.  When  printing  was  carried  out  in  the  same  manner  as  described  in  Example  10,  sticking  did  not  ocur 

2Q  and  the  solid  areas  did  not  exhibit  surface  roughness. 

Example  14 
A  heat-resistant  layer  was  provided  on  one  surface  of  a  polyethylene  terephthalate  film  having  a 

thickness  of  9  micrometers  in  the  same  manner  described  in  Example  10.  A  ink  composition  for  forming  a 

oS  heat  sensitive  fusing  transfer  layer  obtained  by  Example  4  was  applied  onto  the  opposite  surface  of  the  film 

by  the  wire  bar  coating  process  while  heating  to  170°C  to  a  thickness  of  2  micrometers.  Thus,  a  heat  transfer 

sheet  was  produced. 
This  heat  transfer  sheet  and  a  wood-free  paper  having  a  basis  weight  of  50  grams  per  square  meter 

were  laminated.  When  printing  was  carried  out  by  means  of  thermal  printer  (SP-3080  available  from 

30  Shinko  Denki,  Japan),  sticking  did  not  occur.  A  black  sharp  printing  image  was  formed  on  the  surface  of  the 
wood-free  paper. 

Example  15 
An  ink  composition  for  forming  a  heat-resistant  layer  comprising  the  following  ingredients  was 

«  prepared.  The  ink  composition  was  applied  onto  a  polyethylene  terephthalate  film  (manufactured  by 
Toyobo,  Japan  and  marketed  under  the  trade  name  "S-PET")  having  a  thickness  of  9  micrometers  by  a 

Mayer's  bar  #8  and  dried  by  warm  air. 

Ink  Composition  for  forming  Heat-resistant  Layer 
40  

"  
Parts 

Acryl  polyol  (manufactured  by  Taisei  Kako,  Japan,  and  marketed  under  the 
trade  name  "ACRIT6416MA";  45%  toluene  ethyl  acetate  solution)  67 

4S  Toluene  50 

Methyl  ethyl  ketone  50 

Sand-mill  dispersion*  I4 

60  Diisocyanate  (manufactured  by  Nippon  Polyurethane,  Japan,  and 
marketed  under  the  trade  name  "Coronate  L";  75%  ethyl  acetate  solution)  7.2 

*  Sand-mill  dispersion  used  herein  has  the  following  ingredients. 
Parts 

Acryl  polyol  (same  as  above)  50 

Talc  (manufactured  by  Nippon  Talc,  Japan,  and  marketed  under  the  trade  name 
"Micro-ace  L—  1)  35 

60  m Cyclohexane  IU 

Further,  40  parts  of  talc  abovementioned  and  60  parts  of  sodium  salt  of  phosphoric  acid  (marketed 
under  the  trade  name  "GAFAC  PA  720  from  Tohho  Kagaku,  Japan)  were  thoroughly  kneaded  in  a  three-roll 

65  mill  to  prepare  a  dispersion  composition,  which  was  used  in  the  composition  shown  below. 

15 
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Ink  composition  for  forming  Heat-resistant  Protective  Layer 

Parts 

Poiyvinyl  butyral  (marketed  under  the 
trade  name  "Eslec  BX  —  1,  from 
Sekisui  Kagaku,  Japan) 

Toluene  47 

Methyl  ethyl  ketone  47 

Dispersion  composition  2.25 
described  above 

Phosphoric  acid  ester  1  .2 
(marketed  under  the  name  of 
"Plysurf  A208S"from 
Sekisui  Kagaku) 

10 

15 

20 
Toluene-diisocyanate  adduct  2.4 

(marketed  under  the  name  of 
"coronate  L"  from  Nippon 
Polyurethane,  Japan;  75% 

25  ethylacetate  solution) 

A  heat  curing  treatment  was  carried  out  for  12  hours  in  a  60°C  oven.  The  coating  weight  (on  a  dry  base) 
was  about  1.2  g/m2. 

An  ink  composition  for  forming  a  sublimation  transfer  layer  comprising  the  following  ingredients  was 
30  then  prepared.  The  ink  composition  was  applied  onto  a  surface  opposite  to  the  heat-resistant  protective 

layer  by  a  Mayer's  bar  #  and  dried  by  warm  air.  The  coating  weight  of  this  heat  transfer  layer  was  about 
1.2  grams  per  square  meter.  A  heat-transfer  sheet  was  thus  obtained. 

Ink  Composition  for  forming  Heat  Sensitive  Sublimation  Transfer  Layer 
35  —  :  : 

Parts 

Disperse  dye  (manufactured  by  Nippon 
Kayaku,  Japan,  and  marketed  under 

40  the  trade  name  "Kayaset  Blue  136")  4 

Poiyvinyl  butyral  (manufactured  by 
Sekisui  Kagaku,  Japan,  and  marketed 
under  the  trade  name  "Eslec  BX—  -1")  4.3 

45 
Toluene  40 

Methyl  ethyl  ketone  40 

so  Isobutanol  10 

A  synthetic  paper  having  a  thickness  of  150  micrometers  (manufactured  by  Ohji  Yuka,  Japan,  and 
marketed  under  the  trade  name  "YUPO  —  FPG150")  was  used  as  a  base.  An  ink  composition  for  forming  an 
image-receptive  layer  comprising  the  following  ingredients  was  applied  onto  the  base  by  Mayer's  bar  #36 

55  to  a  coating  weight  of  4.0  grams  per  square  meter  (on  a  dry  basis)  thereby  to  produce  a  heat  transferable 
sheet. 

60 

65 
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Ink  Composition  for  forming  Image-receptive  Layer 

Parts 

5  Vylon  103  (polyester  resin,  manufactured 
by  Toyobo,  Japan)  8 

Elvaloy  741  P  (EVA  polymer  plasticizer, 
manufactured  by  Mitsui  Polychemical,  Japan)  2 

JO 
Amino-modified  silicone  oil  (manufactured  by 

Sin-etzu  silicone,  Japan,  and  marketed 
under  the  trade  name  "KF—  393")  0.125 

is  Epoxy-modified  siiicone  oil  (manufactured 
by  Sin-etsu  Silicone,  Japan, 
and  marketed  under  the  trade  name 
"X—  22—  343")  0.125 

20  Toluene  70 

Methyl  ethyl  ketone  10 

Cyclohexanone  20 
25 

The  heat  sensitive  sublimation  transfer  sheet  and  the  heat  transferable  sheet  obtained  as  described 
above  were  laminated  so  that  the  heat  transfer  layer  and  the  image-receptive  layer  were  in  mutual  contact. 

Recording  was  carried  out  from  the  side  of  the  heat-resistant  protective  layer  by  means  of  a  thermal 
head  under  the  conditins  of  an  output  of  1  W/dot,  a  pulse  width  of  from  0.3  to  4.5  milliseconds  and  a  dot 

30  density  of  3  dots/mm. 
No  sticking  phenomenen  occurred  and  no  wrinkles  were  generated.  The  heat  transfer  sheet  smoothly 

ran.  The  reflection  density  of  a  highly  developed  color  density  portion  at  a  pulse  width  of  4.5  milliseconds 

was  1.65,  and  the  reflection  denisty  of  a  portion  at  a  pulse  width  of  0.3  millisecond  was  0.16.  Thus,  a 
recording  having  gradation  in  accordance  with  the  applied  energy  was  obtained  (as  measured  by  a 

35  Macbeth  densitometer  RF—  918). 

Example  16 
Preparation  of  the  heat  transfer  sheet  and  the  heat  transferable  sheet  and  recording  were  carried  out  in 

the  same  manner  as  described  in  Example  1  5  except  for  1  .2  parts  of  phosphoric  ester  "Plysurf  A  208"  in  ink 
40  composition  for  forming  heat-resistant  protective  layer  was  replaced  by  0.3  parts  of  lecitm  (manufactured 

by  Ajinomoto  Co.  Japan). 
In  this  example,  the  generation  of  sticking  phenomenon  was  not  observed  and  solid  areas  did  not 

exhibit  surface  roughness. 

45  Claims 

1  .  A  heat  transfer  sheet  comprising  a  heat  transfer  layer  provided  on  one  surface  of  a  base  sheet,  and  a 
heat-resistant  protective  layer  provided  on  the  other  surface  of  said  base  sheet,  said  heat-resistant 
protective  layer  being  obtainable  by  applying  (a)  polyvinyl  butyral,  (b)  an  isocyanate,  and  (c)  at  least  one  of 

so  a  phosphoric  ester  not  in  salt  form,  a  phosphoric  ester  in  alkyl  metal  form  and  a  phosphoric  ester  in  alkaline 
earth  metal  form  to  the  sheet. 

2.  The  heat  transfer  sheet  according  to  claim  1,  wherein  said  heat-resistant  protective  layer  further 
contains  a  f i l l e r . .  

3.  The  heat  transfer  sheet  according  to  claim  1  wherein  said  heat  transfer  layer  is  a  heat  sensitive 
55  sublimation  transfer  layer  comprising  a  dye  having  heat  transferability  and  a  binder  resin. 

4.  The  heat  transfer  sheet  according  to  claim  1  wherein  said  heat  transfer  layer  is  a  heat  sensitive  fusing 
transfer  layer  wherein  a  dye  or  pigment  is  dispersed  in  a  wax  material. 

5.  The  heat  transfer  sheet  according  to  claim  1  wherein  said  alkali  metal  salt  of  phosphoric  ester  is  a 
sodium  salt  of  phoshoric  e s t e r . . .  

eo  6.  The  heat  transfer  sheet  according  to  claim  2  wherein  said  filler  is  selected  from  the  group  consisting 
of  calcium  carbonate,  talc,  aluminosilicates,  clays,  zeolites.  Teflon  powder,  zinc  oxide,  magnesium  oxide, 
titanium  dioxide,  silica,  carbon,  and  the  condensate  of  benzoguanamine  and  formaldehyde. 

7.  The  heat  transfer  sheet  according  to  claim  1  which  further  comprises  a  heat-resistant  layer 
interposed  between  said  base  sheet  and  said  heat-resistant  protective  layer,  said  heat-resistant  layer  being 

65  obtained  by  curing  with  a  curing  agent  a  synthetic  resin  capable  of  curing  upon  being  heated. 
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8.  The  heat  transfer  sheet  according  to  claim  7  wherein  the  combination  of  said  synthetic  resin  capable 
of  curing  upon  being  heated  and  said  curing  agent  from  which  said  heat-resistant  layer  is  produced  is 
selected  from  the  group  consisting  of  polyvinyl  butyral/polyisocyanates,  acryl  polyol/polyisocyanates, 
cellulose  acetate/titanium  chelating  agents,  and  polyester/organic  titanium  compounds. 

5  9.  The  heat  transfer  sheet  according  to  claim  7  wherein  said  heat-resistant  layer  and/or  said  heat- 
resistant  protective  layer  contains  a  filler. 

10.  The  heat  transfer  sheet  according  to  claim  9  wherein  said  filler  is  selected  from  the  group  consisting 
of  calcium  carbonate,  talc,  aluminosilicates,  clays,  zeolites.  Teflon  powder,  zinc  oxide,  magnesium  oxide, 
titanium  dioxide,  silica,  carbon,  and  the  condensate  of  benzoguanamine  and  formaldehyde. 

10  11.  The  heat  transfer  sheet  according  to  claim  1  wherein  component  (c)  comprises  a  mixture  of 
phosphoric  esters  and  their  alkali  metal  salts,  or  a  mixture  of  phosphoric  esters  and  their  alkaline  earth 
metal  salts. 

Patentanspriiche 
15 

1.  Warmeubertragungsblatt  mit  einer  auf  einer  Oberflache  eines  Bisisblattes  vorgesehenen 
Warmeubertragungsschicht  und  mit  einer  auf  der  anderen  Oberflache  des  Basisblattes  vorgesehenen, 
gegen  Warme  winderstandsfahigen  Schutzschicht,  wobei  die  gegen  Warme  widerstandsfahige  Schutz- 
schicht  durch  Aufbringen  (a)  von  Polyvinyl  Butyraldehyd,  (b)  eines  Isocyanats  und  (c)  eines  nicht 

20  salzformigen  Phosphorsaure-Esters  und/oder  eines  Phosphorsaure-Esters  in  Alkalimetallform  und/oder 
eines  Phosphorsaure-Esters  in  Erdalkaliform  auf  das  Blatt  erhaltlich  ist. 

2.  Obertragungsblatt  nach  Anspruch  1,  bei  welchem  die  gegen  Warme  widerstandsfahige 
Schutzschicht  zusatzlich  einen  Fullstoff  enthalt. 

3.  Obertragungsblatt  nach  Anspruch  1,  bei  welchem  die  Warmeubertragungsschicht  eine  einen 
25  warmeubertragungsfahigen  Farbstoff  und  ein  Binderharz  enthaltende  warmeempfindliche  Sublimations- 

ubertragungsschicht  ist. 
4.  Obertragungsblatt  nach  Anspruch  1,  bei  welchem  die  Warmeubertragungsschicht  eine 

warmeempfindliche  Schmelzubertragungsschicht  ist,  in  welcher  ein  Farbstoff  oder  Pigment  in  einem 
Wachsmaterial  verteilt  ist. 

30  5.  Obertragungsblatt  nach  Anspruch  1,  bei  welchem  das  Alkalimetallsalz  aus  Phosphorsaure-Ester  ein 
Natriumsalz  aus  Phosphorsaure-Ester  ist. 

6.  Obertragungsblatt  nach  Anspruch  2,  bei  welchem  der  Fullstoff  aus  der  aus  Kalziumkarbonat,  Talk, 
Aluminiumsilikaten,  Tonerden,  Zeolithen,  Teflonpulver,  Zinkoxyd,  Magnesiumoxyd,  Titandioxyd,  Silicium- 
dioxyd,  Kohlenstoff  und  dem  Kondensat  von  Benzoguanamin  und  Formaldehyd  bestehenden  Gruppe 

35  ausgewahlt  ist. 
7.  Obertragungsbiatt  nach  Anspruch  1,  welche  zusatzlich  eine  zwischen  dem  Basisblatt  und  der  gegen 

Warme  widerstandsfahigen  Schutzschicht  angeordnete,  gegen  Warme  widerstandsfahige  Schicht  enthalt, 
wobei  die  gegen  Warme  widerstandsfahige  Schicht  durch  Ausharten  eines  warm  hartbaren  synthetischen 
Harzes  mit  einem  Harter  erhalten  wird. 

40  8.  Obertragungsblatt  nach  Anspruch  7,  bei  welchem  die  Kombination  des  warmehartbaren 
synthetischen  Harzes  und  des  Harters,  aus  der  die  gegen  Warme  widerstandsfahige  Schicht  hergestellt  ist, 
aus  der  aus  Polyvinyl  Butyraldehyd/Poly-lsocyanaten,  Acryl  Polyol/Poly-lsocyanaten,  Cellulose-Acetat/ 
Titan  Komplexbildner  und  organische  Polyester/Titan-Verbindungen  bestehenden  Gruppe  ausgewahlt  ist. 

9.  Obertragungsblatt  nach  Anspruch  7,  bei  welchem  die  gegen  Warme  widerstandsfahige  Schicht  und/ 
45  oder  die  gegen  Warme  widerstandsfahige  Schutzschicht  einen  Fullstoff  enthalten. 

10.  Obertragungsblatt  nach  Anspruch  9,  bei  welchem  der  Fullstoff  aus  der  aus  Kalziumkarbonat,  Talk, 
Aluminosilikaten,  Tonerden,  Zeolithen,  Teflonpulver,  Zinkoxyd,  Magnesiumoxyd,  Titandioxyd,  Silicium- 
dioxyd,  Kohlenstoff  und  dem  Kondensat  von  Benzoguanamin  und  Formaldehyd  bestehenden  Gruppe 
ausgewahlt  ist. 

so  11.  Obertragungsblatt  nach  Anspruch  1,  bei  welchem  die  Komponente  (c)  eine  Mischung  aus 
Phosphorsaure-Estern  und  deren  Alkalimetallsalzen  oder  eine  Mischung  aus  Phosphorsaure-Estern  und 
deren  Erdalkalimetallsalzen  enthalt. 

Revendications 
55 

1  .  Une  feuille  de  transfert  thermique  comprenant  une  couche  de  transfer!  thermique  appliquee  sur  une 
surface  d'une  feuille  de  base,  et  une  couche  protectrice  thermiquement  resistante  appliquee  sur  I'autre 
surface  de  ladite  feuille  de  base,  ladite  couche  protectrice  thermiquement  resistante  etant  obtenue  par 
application  (a)  de  polyvinyl  butyral,  (b)  d'un  isocyanate,  et  (c)  d'au  moins  un  des  suivants:  un  ester 

so  phosphorique  qui  n'est  pas  sous  la  forme  de  sel,  un  ester  phosphorique  sous  la  forme  de  sel  de  metal 
alcalin  et  un  ester  phosphorique  sous  la  forme  de  sel  de  metal  alcalinoterreux,  a  la  feuille. 

2.  La  feuille  de  transfert  thermique  selon  la  revendication  1,  selon  laquelle  la  couche  protectrice 
thermiquement  resistante  contient  en  outre  une  charge. 

3.  La  feuille  de  transfert  thermique  selon  la  revendication  1,  selon  laquelle  ladite  couche  de  transfert 
65  thermique  est  une  couche  de  transfert  par  sublimation  thermiquement  sensible  comprenant  un  colorant 
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thermiquement  transferable  et  un  liant  resineux. 
4.  La  feuille  de  transfert  thermique  selon  la  revendication  1,  selon  laquelle  ladite  couche  de  transfer! 

thermique  est  une  couche  de  transfert  par  fusion  thermiquement  sensible,  dans  laquelle  un  colorant  ou 
pigment  est  disperse  dans  un  matiere  cireuse. 

5.  5.  La  feuille  de  transfert  thermique  selon  la  revendication  1  ,  selon  laquelle  ledit  sel  de  metal  alcalin  de 
Tester  phosphorique  est  un  sel  de  sodium  de  Tester  phosphorique. 

6.  La  feuille  de  transfert  thermique  selon  la  revendication  2,  selon  laquelle  ladite  charge  est  choisi  dans 
le  groupe  comprenant  le  carbonate  de  calcium,  le  talc,  les  aluminosilicates,  les  argiles,  les  zeolites,  la 
poudre  de  Teflon,  Toxyde  de  zinc,  Toxyde  de  magnesium,  le  dioxyde  de  titane,  la  silice,  le  carbone,  et  le 

10  condensat  de  benzoquanamine  et  de  formaldehyde. 
7.  La  feuille  de  transfert  thermique  selon  la  revendication  1  qui  comprend  en  outre  une  couche 

thermiquement  resistante  interposee  entre  ladite  feuille  de  base  et  ladite  couche  protectrice 
thermiquement  resistant,  ladite  couche  thermiquement  resistante  etant  obtnue  par  durcissement  au 
moyen  d'un  agent  durcisseur  d'une  resine  synthetique  capable  de  durcir  par  chauffage. 

15  8.  La  feuille  de  transfert  thermique  selon  la  revendication  7,  selon  laquelle  la  combinaison  de  ladite 
resine  synthetique  capable  de  durcir  par  chauffage  et  dudit  agent  durcisseur  a  partir  de  laquelle  ladite 
couche  thermiquement  resistante  est  produite  est  choisie  dans  le  groupe  comprenant  les  suivants: 
polyvinylbutyral/polyisocyanates,  polyol  acrylique/poiyisocyanates,  acetate  de  cellulose/agents  chelants 
au  titane,  et  polyester/composes  de  titane  organiques. 

20  9.  La  feuille  de  transfert  thermique  seion  la  revendication  7,  selon  laquelle  ladite  couche 
thermiquement  resistant  et/ou  ladite  couche  protectrice  thermiquement  resistante  contient  une  charge. 

10.  La  feuille  de  transfert  thermique  selon  la  revendication  9,  selon  laquelle  ladite  charge  est  choisi 
dans  le  groupe  comprenant  le  carbonate  de  calcium,  le  talc,  les  aluminosilicates,  les  argiles,  les  zeolites,  la 
poudre  de  Teflon,  Toxyde  de  zinc,  Toxyde  de  magnesium,  le  dioxyde  de  titane,  la  silice,  le  carbone  et  le 

25  condensat  de  benzoguanamine  et  de  formaldehyde. 
1  1  .  La  feuille  de  transfert  thermique  selon  la  revendication  1  ,  selon  laquelle  le  composant  (c)  comprend 

une  melange  d'esters  phosphoriques  et  de  leurs  sels  alcalins,  ou  un  melange  d'esters  phosphoriques  et  de 
leurs  sels  de  metaux  alcalino-terreux. 
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