
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  3 1 0   1 4 1  

A 1  
©  Publication  number: 

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  Int.  Cl.4:  B41  J  3 1 / 0 0  ©  Application  number:  88116853.8 

©  Date  of  filing:  10.07.85 

Applicant:  FUJI  KAGAKUSHI  KOGYO  CO.,  LTD. 
8-43,  Utajima  4-chome  Nishiyodogawa-ku 
Osaka-shi  Osaka  555(JP) 

Inventor:  Shini,  Masami 
177,  Aza-Nakasone  Minamino 
Itami-shi  Hyogo-ken(JP) 

Representative:  Turk,  Gille,  Hrabal 
Bruckner  Strasse  20 
D-4000  Dusseldorf  13(DE) 

®  Priority:  13.07.84  JP  146524/84 
18.09.84  JP  195374/84 

@  Date  of  publication  of  application: 
05.04.89  Bulletin  89/14 

©  Publication  number  of  the  earlier  application  in 
accordance  with  Art.76  EPC:  0  168  045 

©  Designated  Contracting  States: 
CH  DE  FR  GB  IT  LI 

Multiple-use  pressure-sensitive  transfer  recording  media. 

©  A  multiple-use  pressure-sensitive  transfer  recording  media  which  comprises  a  foundation  and  a  finely  porous 
layer  provided  on  the  foundation,  said  porous  layer  comprising  minute  porous  particles  and  a  binder  material  for 
bonding  the  porous  particles  to  each  other  and  containing  a  liquid  ink  paste  substantially  incompatible  with  the 
binder  material,  characterized  by  that  said  binder  material  is  a  vinyl  chloride-vinyl  acetate  copolymer  comprising 
4  to  7  parts  by  weight  of  vinyl  chloride  and  5  parts  by  weight  of  vinyl  acetate.  The  recording  media  gives  clear 
and  sharp  imageswithout  unevenness  and  spots  for  a  multiplicity  of  strikes. 

FIG.   I 

•  Run  No.  1 
*  Run  No.2 
*  Run  No.3 
o  Run  No.4 
•  Run  No.5 

CO 

o  

Q- 
LU 

1 3   5  7  10  12 
NUMBER  OF  STRIK£S 

15 

Xerox  Copy  Centre 



EP  0  310  141  A1 

MULTIPLE-USE  PRESSURE-SENSITIVE  TRANSFER  RECORDING  MEDIA 

The  present  invention  is  a  divisional  application  of  EP-application  No.  85  108  569.6  (EP-A-0  168  045). 
The  present  invention  relates  to  a  multiple-use  pressure-sensitive  transfer  recording  media.  More 

particularly,  it  relates  to  a  multiple-use  pressure-sensitive  transfer  recording  media  for  use  in  over-strike  or 
5  multi-strike  on  impact  type  typewriters  or  printers. 

In  multi-strike  operation,  a  recording  media  is  advanced  by  a  pitch  of  substantially  the  same  as  or 
somewhat  longer  than  the  character  width  with  each  strike  and  the  direction  of  the  travel  of  the  recording 
media  is  switched  upon  each  passage  of  the  full  length  of  the  recording  media.  During  a  plurality  of  passes 
of  the  recording  media,  the  same  position  thereof  is  struck  plural  times  by  the  typeface  or  the  like. 

10  In  over-strike  operation,  a  recording  media  is  advanced  by  a  pitch  of  shorter  than  the  character  width, 
for  instance,  1/5  of  the  character  width,  with  each  strike,  so  that  a  portion  of  each  strike  is  effected  over 
regions  which  have  been  previously  struck  and  the  same  position  of  the  recording  media  receives  a 
plurality  of  impacts  during  a  single  pass.  The  recording  media  is  discarded  after  only  a  single  pass. 

Such  multiple-use  pressure-sensitive  transfer  recording  media  which  have  been  known  heretofore 
75  include  a  recording  media  which  comprises  a  foundation  and  a  finely  porous  layer  on  the  foundation,  the 

porous  layer  being  composed  of  minute  porous  particles  and  a  binder  material  for  bonding  the  porous 
particles  to  each  other,  and  containing  a  liquid  ink  paste  incompatible  with  the  binder  material  (see 
Japanese  Unexamined  Patent  Publication  No.  58-29694). 

In  the  case  of  conventional  multiple-use  pressure-sensitive  transfer  recording  media  of  this  type,  it  has 
20  been  recognized  that  a  liquid  ink  paste  having  a  high  viscosity  of  more  than  a  certain  value  (4,000  cP)  must 

be  used.  The  reason  therefor  is  that  if  a  liquid  ink  paste  having  a  lower  viscosity  is  used  to  reduce  the 
amount  of  the  liquid  ink  paste  remaining  in  the  porous  layer  after  repeated  use  of  the  same  position  of  the 
recording  media,  which  probably  improves  the  over-strike  or  multi-strike  capability,  the  ink  paste  penetrates 
readily  into  a  receiving  paper,  which  results  in  pale  coloration  or  low  optical  density  of  the  image  and  the 

25  distortion  of  the  image  due  to  spread  or  blot  of  the  ink. 
When  a  liquid  ink  paste  having  such  a  high  viscosity  is  used,  the  coloration  of  the  image  obtained  in  the 

initial  strike  is  improved,  but  the  lowering  of  the  optical  density  of  the  image  is  sharp  and  the  unevenness  of 
the  image  is  marked  with  increasing  number  of  strikes  in  the  same  position  of  the  recording  media,  so  that 
the  number  of  times  that  the  same  position  of  the  recording  media  can  be  used  in  continuous  strikes  is 

30  upmost  10. 
Moreover,  in  the  case  of  the  above-mentioned  multiple-use  pressure-sensitive  transfer  recording  media, 

the  lowering  of  the  optical  density  of  the  image  with  increasing  number  of  strikes  in  the  same  position  is 
less  sharp  than  that  in  the  case  of  a  conventional  multiple-use  pressure-sensitive  transfer  recording  media 
wherein  no  porous  particles  are  used,  whereby  providing  a  better  over-strike  or  multi-strike  capability. 

35  However,  the  finely  porous  layer  is  readily  broken  upon  impact  of  the  typeface  or  the  like  so  that  portions  of 
the  porous  layer  are  transferred  to  a  receiving  paper  together  with  the  liquid  ink,  which  causes  dark  spots  or 
stains  in  the  image.  An  attempt  wherein  an  adhesive  layer  is  interposed  between  the  foundation  and  the 
porous  layer  has  been  made,  but  the  above  drawback  cannot  be  overcome  even  by  such  attempt. 

It  is  an  object  of  the  present  invention  to  provide  a  multiple-use  pressure-sensitive  transfer  recording 
40  media  which  is  capable  of  giving  sharp  and  clear  images  without  any  unevenness  for  a  multiplicity  of  strikes 

at  the  same  position  of  the  recording  media  and  the  same  position  of  which  can  be  used  many  times  for 
transferring  the  ink  onto  a  receiving  paper. 

Another  object  of  the  invention  is  to  provide  a  multiple-use  pressure-sensitive  transfer  recording  media 
which  has  a  finely  porous  layer  which  is  not  readily  broken  by  impact  upon  repeated  strikes  at  the  same 

45  position  and  the  same  position  of  which  can  be  used  many  times  for  transferring  the  ink  onto  a  receiving 
paper. 

Still  another  object  of  the  invention  is  to  provide  a  multiple-use  pressure-sensitive  transfer  recording 
media  which  has  both  advantages  mentioned  above. 

These  and  other  objects  of  the  invention  will  become  apparent  from  the  description  hereinafter.  * 
so  This  is  a  divisional  application  from  the  parent  application  which  provides  a  multiple-use  pressure- 

sensitive  transfer  recording  media  which  comprises  a  foundation  and  a  finely  porous  layer  provided  on  the 
foundation,  said  porous  layer  comprising  minute  porous  particles  and  a  binder  material  for  bonding  the 
porous  particles  to  each  other  and  containing  a  liquid  ink  paste  substantially  incompatible  with  the  binder 
material,  said  liquid  ink  paste  containing  as  a  coloring  agent  a  pigment,  and  an  oil-soluble  dye  in  a  state 
that  it  is  dissolved  in  a  liquid  fatty  acid,  and  said  liquid  ink  paste  having  a  viscosity  of  not  less  than  300  cP 
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and  less  than  4,000  cP  at  ordinary  temperature. 
The  present  invention  provides  a  multiple-use  pressure-sensitive  transfer  recording  media  which 

comprises  a  foundation  and  a  finely  porous  layer  provided  on  the  foundation,  said  porous  layer  comprising 
minute  porous  particles  and  a  binder  material  for  bonding  the  porous  particles  to  each  other  and  containing 

5  a  liquid  ink  paste  substantially  incompatible  with  the  binder  material,  said  binder  material  being  a  vinyl 
chloride-vinyl  acetate  copolymer  comprising  4  to  7  parts  by  weight  of  vinyl  chloride  and  5  parts  by  weight 
of  vinyl  acetate. 

One  embodiment  of  the  present  invention  is  a  multiple-use  pressure-sensitive  transfer  recording  media 
which  comprises  a  foundation  and  a  finely  porous  layer  provided  on  the  foundation,  said  porous  layer 

io  comprising  minute  porous  particles  and  a  binder  material  for  bonding  the  porous  particles  to  each  other  and 
containing  a  liquid  ink  paste  substantially  incompatible  with  the  binder  material,  said  liquid  ink  paste 
containing  as  a  coloring  agent  a  pigment,  and  an  oil-soluble  dye  in  a  state  that  it  is  dissolved  in  a  liquid 
fatty  acid,  said  liquid  ink  paste  having  a  viscosity  of  not  less  than  300  cP  and  less  than  4,000  cP  at  ordinary 
temperature,  said  binder  material  being  a  vinyl  chloride-vinyl  acetate  copolymer  comprising  4  to  7  parts  by 

75  weight  of  vinyl  chloride  and  5  parts  by  weight  of  vinyl  acetate. 
The  present  invention  is  characterised  in  that  a  vinyl  chloride-vinyl  acetate  copolymer  containing  4  to  7 

parts  by  weight  of  vinyl  chloride  per  5  parts  by  weight  of  vinyl  acetate  is  used  as  the  binder  material  for 
bonding  the  porous  particles  to  each  other. 

The  specific  vinyl  chloride-vinyl  acetate  copolymer  has  appropriate  softness  and  toughness  as  the 
20  binder  material  for  bonding  the  porous  particles  to  each  other.  As  a  result,  the  obtained  porous  layer  has 

appropriate  softness  and  toughness  without  brittleness.  Accordingly,  the  porous  layer  is  not  readily  broken 
upon  impact  of  typeface  or  the  like  for  a  multiplicity  of  strikes,  which  ensures  repeated  use  of  the  same 
position  of  the  recording  media  many  times. 

The  multiple-use  pressure-sensitive  transfer  recording  media  of  the  present  invention  is  used  preferably 
25  as  an  over-strike  ribbon.  Of  course,  it  also  is  used  preferably  as  a  multi-strike  ribbon. 

The  present  invention  now  will  be  more  particularly  described. 
In  general,  a  multiple-use  pressure-sensitive  transfer  recording  media  according  to  the  present  invention 

can  be  prepared  in  the  following  manner: 
Components  for  a  liquid  ink  paste  including  coloring  agent,  viscosity-adjusting  agent  and,  optionally, 

30  wetting  agent  and  the  like  were  mixed  to  give  a  liquid  ink  paste.  The  liquid  ink  paste  is  mixed  and  blended 
with  components  for  a  finely  porous  layer  including  porous  powder  and  binder  material,  and  a  volatile 
solvent.  The  thus  obtained  dispersion  is  applied  onto  one  surface  of  a  foundation  in  a  coating  amount  (the 
value  after  dried,  hereinafter  the  same)  of  10  to  30  g/m2,  preferably  15  to  30  g/m2  by  means  of  a  coater  or 
the  like  and  dried  to  form  an  ink-containing  porous  layer  wherein  the  liquid  ink  paste  is  contained  in  a  finely 

35  porous  layer  composed  of  the  porous  powder  and  the  binder  material. 
A  solution  of  an  oil-soluble  dye  in  a  liquid  fatty  acid  in  combination  with  a  pigment  can  be  used  as  a 

coloring  agent  for  the  liquid  ink  past  for  example. 
The  liquid  fatty  acid  is  preferably  higher  fatty  acids,  and  mixtures  thereof.  Examples  of  the  liquid  fatty 

acid  include,  for  instance,  oleic  acid,  isostearic  acid,  and  their  analogues.  The  isostearic  acid  which  can  be 
40  used  in  the  invention  is  a  liquid  isostearic  acid  which  is  composed  of  a  major  amount  of  isostearic  acid  and 

minor  amounts  of  its  homologues.  Any  liquid  isostearic  acid  of  technical  grade  can  be  used.  Those  liquid 
fatty  acids  may  be  used  singly  or  as  admixtures  of  two  or  more  kinds  thereof.  The  liquid  fatty  acid  is  used 
preferably  in  an  amount  of  1  to  30  %  by  weight  on  the  basis  of  the  total  amount  of  the  liquid  ink  paste. 

Any  usual  oil-soluble  dyes  can  be  used  in  the  present  invention.  Examples  of  the  oil-soluble  dye 
45  include,  for  instance,  Nigrosine  Base,  Spirit  Black,  Special  Black,  Victoria  Blue  Base  and  Methyl  Violet 

Base.  Those  oil-soluble  dyes  may  be  used  singly  or  as  admixtures  of  two  or  more  kinds  thereof.  The  oil- 
soluble  dye  is  used  preferably  in  an  amount  of  1  to  10  %  by  weight  on  the  basis  of  the  total  amount  of  the 
liquid  ink  paste. 

Examples  of  the  coloring  pigment  used  in  the  present  invention  are  carbon  blacks  and  black  toner,  and 
so  the  Hike.  Typical  examples  of  the  carbon  black  are  Printex  25  (the  commercial  name  of  a  coloring  carbon 

black  made  by  DEGUSSA),  Mogul  L  (the  commercial  name  of  a  coloring  carbon  black  made  by  Cabot 
Corp.),  RAVEN  (the  commercial  name  of  a  coloring  carbon  black  made  by  Columbia  &  Carbon  Corp.). 
Those  pigments  may  be  used  singly  or  as  admixtures  of  two  or  more  kinds  thereof.  The  pigment  is  used 
preferably  in  an  amount  of  1  to  40  %  by  weight,  more  preferably  20  to  40  %  by  weight,  on  the  basis  of  the 

55  total  amount  of  the  liquid  ink  paste. 
The  liquid  ink  paste  may  include  a  wetting  agent  and  a  viscosity-adjusting  agent  in  addition  to  the 

above-mentioned  components. 
Any  usual  wetting  agent  can  be  used  in  the  present  invention.  Examples  of  the  wetting  agent  are 
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sorbitan  fatty  acid  esters  such  as  sorbitan  monostearate,  sorbitan  monoisostearate  and  sorbitan  monooleate, 
lecithin,  and  the  like.  Those  wetting  agents  may  be  used  singly  or  as  admixtures  of  two  or  more  kinds 
thereof.  Preferably  the  wetting  agent  is  used  in  an  amount  of  3  to  30  %  by  weight,  more  especially  5  to  25 
%  by  weight,  on  the  basis  of  the  total  amount  of  the  liquid  ink  paste. 

5  Any  usual  viscosity-adjusting  agent  can  be  used  in  the  present  invention.  Examples  of  the  viscosity- 
adjusting  agent  are  vegetable  oils  such  as  rapeseed  oil,  soybean  oil  and  castor  oil;  mineral  oils  such  as 
vitrea  oil  and  jet  oil;  coldproof  plasticizers  such  as  di(2-ethylhexyl)  adipate  (hereinafter  referred  to  as 
"DOA"),  di  (2-ethylhexyl)  sebacate  (hereinafter  referred  to  as  "DOS")  and  di(2-ethylhexyl)  azelate 
(hereinafter  referred  to  as  "DOZ");  hydrocarbons  such  as  lipolube  oil;  and  oligomers  of  a-olefins.  Those 

10  viscosity-adjusting  agents  may  be  used  singly  or  as  admixtures  of  two  or  more  kinds  thereof.  The  viscosity- 
adjusting  agent  is  used  in  such  amount  that  the  resulting  liquid  ink  paste  has  a  viscosity  of  not  less  than 
300  cP  and  less  than  4,000  cP,  preferably  from  300  to  3,600  cP  (the  value  as  measured  at  25  "C, 
hereinafter  the  same).  Usually  the  viscosity-adjusting  agent  is  used  in  an  amount  of  20  to  50  %  by  weight 
on  the  basis  of  the  total  amount  of  the  liquid  ink  paste. 

75  The  binder  material  used  in  the  present  invention  is  a  resinous  material  which  is  incompatible  with  the 
components  of  the  liquid  ink  paste  and  compatible  with  the  volatile  solvent  mentioned  below,  and 
possesses  an  adhesiveness  against  the  porous  particles  mentioned  below.  Examples  of  the  binder  material 
are  vinyl  chloride-vinyl  acetate  copolymer,  polyester  resin,  cellulose  acetate  butyrate,  and  the  like.  Those 
binder  materials  may  be  used  singly  or  as  admixtures  of  two  or  more  kinds  thereof.  The  binder  material  is 

20  used  preferably  in  an  amount  of  1  to  5  parts  by  weight,  more  especially  2  to  3  parts  by  weight,  per  10  parts 
by  weight  of  the  liquid  ink  paste. 

The  minute  porous  particles  used  in  the  present  invention  are  preferably  those  which  have  an  average 
porosity  of  50  to  97  %,  more  especially  60  to  93  %  and  an  average  particle  size  of  1  to  20  u.  Examples  of 
the  porous  particles  include  inorganic  porous  powders  such  as  diatomaceous  earth,  zeolite,  porous  silica 

25  powder  and  carbon  black,  and  organic  porous  powders  such  as  foamed  polyurethane  powder.  Those 
porous  powders  may  be  used  singly  or  as  admixtures  of  two  or  more  kinds  thereof.  The  porous  powder  is 
used  preferably  in  an  amount  of  1  to  4  parts  by  weight,  more  especially  2  to  3  parts  by  weight,  per  10  parts 
by  weight  of  the  liquid  ink  paste. 

As  the  volatile  solvent,  there  are  used  one  or  more  solvents  such  as  methyl  ethyl  ketone  (hereinafter 
30  referred  to  as  "MEK"),  acetone,  methyl  isobutyl  ketone,  toluene,  and  isoparaffin  hydrocarbon  oils  such  as  IP 

Solvent  (commercial  name  of  an  isoparaffin  made  by  IDEMITSU  KOSAN  CO.,  LTD.). 
The  preferred  foundation  used  in  the  present  invention  is  films  having  a  thickness  of  3  to  50  u, 

including  polyester  film,  polypropylene  film  and  polyamide  film. 
The  specific  vinyl  chloride-vinyl  acetate  copolymer  containing  4  to  7  parts  by  weight  of  viny  chloride 

35  per  5  parts  by  weight  of  vinyl  acetate  is  used  as  the  binder  material  for  bonding  the  porous  particles  to 
each  other.  The  reasons  why  such  specific  vinyl  chloride-vinyl  acetate  copolymer  is  used  are  as  follows: 
The  preparation  of  a  vinyl  chloride-vinyl  acetate  copolymer  having  a  vinyl  chloride  content  of  not  more  than 
3  parts  by  weight  per  5  parts  by  weight  of  vinyl  acetate  is  very  difficult.  When  a  vinyl  chloride-vinyl  acetate 
copolymer  having  a  vinyl  chloride  content  of  not  less  than  9  parts  by  weight  per  5  parts  by  weight  of  vinyl 

40  acetate  is  used,  the  resulting  porous  layer  becomes  too  hard,  so  that  the  porous  layer  is  easily  broken  by 
impact  in  printing.  In  view  of  the  above,  a  specific  vinyl  chloride-vinyl  acetate  copolymer  containing  4  to  7 
parts  by  weight  of  vinyl  chloride  per  5  parts  by  weight  of  vinyl  acetate,  which  is  easily  prepared,  is  used, 
which  permits  the  formation  of  a  finely  porous  layer  which  is  hardly  broken. 

Further,  when  the  average  degree  of  polymerization  of  the  vinyl  chloride-vinyl  acetate  copolymer  is  less 
45  than  700,  the  copolymer  is  poor  in  heat  resistance  so  that  the  liquid  ink  paste  flows  out  from  the  porous 

layer  when  the  ambient  temperature  is  more  than  60  'C.  A  copolymer  havig  an  average  degree  of 
polymerization  of  more  than  950  is  difficult  in  production.  In  view  of  the  above,  the  average  degree  of 
polymerization  of  the  copolymer  is  preferably  from  700  to  950,  particularly  from  800  to  900. 

The  above-mentioned  specific  vinyl  chloride-vinyl  acetate  copolymer  is  used  as  a  binder  material 
so  preferably  in  an  amount  of  1  to  5  parts  by  weight,  particularly  2  to  3  parts  by  weight,  per  10  parts  by  weight 

of  the  liquid  ink  paste. 
The  liquid  ink  paste  used  in  the  present  invention  is  not  particularly  limited.  However,  the  liquid  ink 

paste  claimed  in  the  parent  application  of  the  present  divisional  application  is  preferably  used,  since  the 
lowering  of  the  optical  density  of  the  obtained  image  with  increasing  number  of  strikes  against  the  same 

55  position  of  the  recording  media  is  gentle. 
The  porous  powder,  foundation,  the  manner  of  preparing  the  ink-containing  porous  layer,  and  so  on, 

which  are  used  in  present  invention,  may  be  the  same  as  those  in  the  parent  application. 
The  present  invention  will  now  be  more  particularly  described  with  reference  to  the  following  Examples. 
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These  Examples  are  intended  to  illustrate  the  invention  and  not  be  construed  to  limit  the  scope  of  the 
invention.  It  is  to  be  understood  that  various  changes  and  modifications  may  be  made  in  the  invention 
without  departing  from  the  spirit  and  scope  thereof.  In  ail  Examples,  "part"  means  part  by  weight. 

Example  1 

The  pressure-sensitive  transfer  recording  media  shown  in  Table  1  were  produced. 
w  Run  Nos.  1  to  4  shown  in  Table  1  are  directed  to  the  ink  paste  claimed  in  the  parent  application  of  the 

present  application.  Each  pressure-sensitive  transfer  recording  media  of  Run  Nos.  1  to  4  were  produced  as 
follows:  An  oil-soluble  dye  was  mixed  with  a  liquid  fatty  acid  and  the  resulting  mixture  was  heated  to 
dissolve  the  dye  into  the  liquid  fatty  acid.  The  obtained  solution  was  mixed  with  the  additional  components 
of  the  liquid  ink  paste,  i.e.  pigment,  wetting  agent  and  viscosity-adjusting  agent,  and  the  components  which 

15  constituted  the  porous  layer,  i.e.  porous  powder  and  binder  material,  and  a  volatile  solvent.  The  obtained 
dispersion  was  applied  onto  a  polyester  film  having  a  thickness  of  7  u  by  means  of  a  coater  and  dried  to 
give  a  pressure-sensitive  transfer  recording  media  having  on  one  surface  of  the  foundation  an  ink-containing 
porous  layer  in  which  a  liquid  ink  paste  composed  of  the  dye  solution,  pigment,  wetting  agent  and  viscosity- 
adjusting  agent  was  contained  in  a  porous  layer  composed  of  the  porous  powder  and  binder  material. 

20  Run  No.  5  shown  in  Table  1  is  directed  to  a  recording  media  as  a  comparison  which  had  an  ink- 
containing  porous  layer  similar  to  that  of  the  above-mentioned  conventional  pressure-sensitive  transfer 
recording  media. 

With  respect  to  each  recording  media  of  Run  Nos.  1  to  5,  printing  test  was  carried  out  using  an 
electronic  typewriter  AP500  made  by  Canon  Inc.  Each  recording  media  was  fitted  in  the  ribbon  cassette  of 

25  the  typewriter  and  printing  was  carried  out  repeatedly  in  such  a  manner  that  the  same  position  of  the  ribbon 
was  struck  by  the  same  typeface,  while  the  printing  position  on  a  recording  paper  (wood  free  paper)  was 
changed  with  each  strike.  With  respect  to  the  printed  images  thus  obtained,  the  value  of  print  contrast 
signal  (hereinafter  referred  to  as  "PCS")  was  measured  by  an  optical  character  reader  (Kidder  model  082). 
The  results  are  shown  in  Fig.  1  .  In  the  graph  of  Fig.  1  ,  the  PCS  value  is  plotted  as  ordinate  and  the  number 

30  of  strikes  at  the  same  position  of  the  recording  media  as  abscissa. 
As  is  clear  from  the  graph  shown  in  Fig.  1  ,  in  the  case  of  the  recording  media  of  Run  Nos.  1  to  4  the 

lowering  of  the  optical  density  of  the  printed  image  with  increasing  number  of  strikes  is  noticeably  gentle, 
as  compared  with  the  recording  media  of  Run  No  5  as  a  comparison,  and  the  number  of  strikes  that  images 
having  a  PCS  value  of  not  less  than  0.6  can  be  obtained  was  about  two  times  that  of  the  recording  media  of 

35  Run  No.  5. 
Moreover,  there  were  produced  recording  media  where  each  of  the  liquid  ink  pastes  of  Run  Nos.  1  to  4 

was  contained  in  each  of  the  porous  layers  A,  B  and  C  shown  in  Table  2.  With  respect  to  the  recording 
media,  the  printing  test  was  carried  out  in  the  same  manner  as  above.  As  a  result,  each  recording  media 
exhibited  the  same  printing  ability  as  that  of  each  corresponding  recording  media  of  Run  Nos.  1  to  4  using 

40  the  same  liquid  ink  paste  and  there  were  almost  observed  no  influences  resulting  from  the  difference  in  the 
construction  of  the  porous  layer. 
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The  a m o u n t   of  e a c h   c o m p o n e n t   means   t h e   n u m b e r   o f  
p a r t s   p e r   10  p a r t s   of  t h e   l i q u i d   i nk   p a s t e .  
C o m m e r c i a l   name  of  N i g r o s i n e   Base   made  by  O r i e n t o  
K a g a k u   K a b u s h i k i   K a i s h a  

D i a t o m a c e o u a   e a r t h   h a v i n g   an  a v e r a g e   p a r t i c l e  
s i z e   of  7  u  and  an  a v e r a g e   p o r o s i t y   of  75  % 
Viny   c h l o r i d e - v i n y l   a c e t a t e   c o p o l y s w r   h a v i n g   a  
v i n y l   c h l o r i d e   c o n t e n t   of  87  t  by  w e i g h t  

N o t e   1: 

N o t e   2 

N o t e   3 10 

N o t e   4: 
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Example  2 

There  were  produced  90  kinds  of  pressure-sensitive  transfer  recording  media  (Run  Nos.  6  to  95)  by 
combining  6  kinds  of  liquid  ink  pastes  (Nos.  1  to  6)  shown  in  Table  3  with  15  kinds  of  porous  layer 
compositions  (Nos.  1  to  15)  shown  in  Table  4  in  the  same  manner  as  in  Example  1.  Each  recording  media 

w  had  an  ink-containing  porous  layer  having  a  coating  amount  of  20  g/m2  after  dried  on  a  polyester  film 
having  a  thickness  of  7  u. 

Among  the  liquid  ink  pastes  shown  in  Table  3,  the  ink  paste  Nos.  1  to  4  fall  within  the  scope  of  the 
parent  application  of  the  present  invention  and  the  ink  paste  Nos.  5  and  6  do  not  fall  within  the  scope  of  the 
parent  application  of  the  invention.  Among  the  porous  layer  compositions  shown  in  Table  4,  the  composition 

75  Nos.  1  to  12  fall  within  the  scope  of  the  Embodiment  of  the  present  invention  and  the  composition  Nos.  13 
to  15  do  not  fall  within  the  scope  of  the  Embodiment  of  the  present  invention. 

With  respect  to  the  obtained  recording  media,  printing  test  was  carried  out  in  the  same  manner  as  in 
Example  1.  The  results  are  shown  in  Table  5.  In  Table  5,  "PCS  X  100"  means  the  value  obtained  by 
multiplying  the  PCS  (VIS)  value  of  the  image  obtained  in  the  tenth  strike,  by  100,  and  "number  of  strikes" 

20  means  the  number  of  strikes  that  a  portion  of  the  porous  layer  begins  to  be  transferred. 
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T a b l e   5 

-   * •   % & ' £ "   ^ S a J S '   PCS  X  XOO  £ * " . • «  
No.  

6  1  1  70  > 3 0  

7  2  1  71  " 

8  3  1  74  " 

9  4  1  73 

10  5  1  65 

'5  11  6  1  60  " 

12  1  2  71 

13  2  2  71 

14  3  2  74  -  

15  4  2  74 

16  5  2  64  

17  6  2  62  
25  18  1  3  72 

19  2  3  72 

20  3  3  75 

30  21  4  3  75  " 

22  5  3  65  " 

23  6  3  62  " 

24  1  4  73  " 
35  

25  2  4  73 

26  3  4  75  " 

27  4  4  74  " 

40  28  5  4  66  " 

29  6  4  63 

30  1  5  70 

31  2  5  70 

32  3  5  72 

33  4  5  71  " 

34  5  5  60  

so  35  6  5  59 

36  1  6  71 

17  2  6  71 

6  1  1 

7  2  1 

8  3  1 

9  4  1 

10  5  1 

11  6  1 

12  1  2 

13  2  2 

14  3  2 

15  4  2 

16  5  2 

17  6  2 

18  1  3 

19  2  3 

20  3  3 

21  4  3 

22  5  3 

23  6  3 

24  1  4 

25  2  4 

26  3  4 

27  4  4 

28  5  4 

29  6  4 

30  1  5 

31  2  5 

32  3  5 

33  4  5 

34  5  5 

35  6  5 

36  1  6 

37  2  6 

-  c o n t i n u e d   -  55 
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-  c o n t i n u e d   -  

Run  No.  £ i f ^ d N o " ? k   c o m p o s i t i o n *   PCS  X  100  * ™ ^ s ° f  

38  3  6  72 
39  4  6  70  - 

70  40  5  6  60  - 
41  6  6  60  - 
42  1  7  70  " 

r5  43  2  7  70 
44  3  7  72 
45  4  7  73 
46  5  7  59  " 

20  47  6  7  58 
48  1  8  73 
49  2  8  72 

25  50  3  8  76 
51  4  8  70 
52  5  8  58  - 
53  6  8  60  

38  3  6 
39  4  6 
40  5  6 
41  6  6 
42  1  7 

43  2  7 

44  3  7 

45  4  7 
46  5  7 
47  6  7 
48  1  8 
49  2  8 
50  3  8 
51  4  8 
52  5  8 
53  6  8 
54  1  9 
55  2  9 
56  3  9 
57  4  9 
58  5  9 
59  6  9 
60  1  10 
61  2  10 
62  3  10 
63  4  10 
64  5  10 
6  5  6  10 

66  1  11 
67  2  11 
68  3  11 

69  4  11 

54  1  9  70 

72 

77 

35  57  4  9  74  " 

58  5  9  59  - 

59  6  9  63  - 

60  1  10  71  " 
40  61  2  10  72 

62  3  10  74  " 

63  4  10  73 

45  64  5  10  61  
65  6  10  62  
66  1  11  74  - 

67  2  11  71 
50  68  3  11  76 

74 @ 

-  c o n t i n u e d   -  55 
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-  c o n t i n u e d   -  

rirmi'<q  I'nir  P o r o u s   l a y e r   „  . .  
* - " ° -   p ^ H o ? *   c o m p o s i t i o n   PCS  X  UO  » £ « / '  

10 
70  5  11  

71  6  11  

72  1  1 2  

73  2  12  

74  3  + i  

75  4  12  

76  5  12  

77  6  12  

78  1  13 

79  2  13 

80  3  13 

81  4  13 

82  5  13 

83  6  13 

84  1  14 

85  2  14 

86  3  14 

87  4  14 

88  5  14 

89  6  14 

90  1  15 

91  2  15 

92  3  15 

93  4  15 

94  5  15 

95  6  15 

62  

60  @ 

74  @ 

75 

72  - 

72 

64  " 

61 

70  8 

70  7 

71  8 

69  9 

60  8 

58  7 

69  8 

70  8 

70  7 

69  6 

58  9 

60  9 

71  8 

70  9 

71  10 

72  10 

61  8 

60  9 

75 

20 

25 

30 

35 

40 

45 

50 

As  is  clear  from  the  results  in  Table  5,  in  the  case  of  the  recording  media  of  Run  Nos.  6  to  77 
according  to  Embodiment  II  of  the  invention,  there  occurred  no  spots  or  stains  in  the  printed  image,  even 
when  printing  was  repeated  at  the  same  position  of  the  recording  media  not  less  than  30  times  (for 

55  instance,  40  to  70  times).  Further,  the  optical  density  of  the  image  obtained  by  the  10th  strike  was  high,  i.e. 
ranging  from  0.6  to  a  little  less  than  0.8.  The  optical  density  of  the  image  obtained  by  th  30th  strike  ranged 
from  0.3  to  0.45. 

In  contrast  thereto,  in  the  case  of  the  recording  media  of  Run  Nos.  78  to  95  wherein  vinyl  chloride-vinyi 

17 
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acetate  copoiymers  having  an  excessively  high  vinyl  chloride  content  which  do  not  within  the  scope  of 
Embodiment  II  of  the  invention  were  used  as  a  binder  material,  a  portion  of  the  porous  layer  was  transferred 
with  the  liquid  ink  onto  a  recording  paper,  even  when  printing  was  repeated  less  than  ten  times.  As  a  result, 
for  instance,  in  the  case  that  the  color  of  liquid  ink  was  black,  black  spots  or  stains  were  produced  in  the 

5  printed  image,  which  resulted  in  spoiling  of  the  image,  even  though  the  image  had  a  high  optical  density 
enough  to  be  read. 

Moreover,  in  the  case  of  the  recording  media  of  Run  Nos.  6  to  9,  12  to  15,  18  to  21,  24  to  27,  30  to  33, 
36  to  39,  42  to  45,  48  to  51  ,  54  to  57,  60  to  63,  66  to  69  and  72  to  75  which  fall  within  the  scope  of 
Embodiment  III  of  the  invention,  any  spots  or  stains  resulting  from  the  transfer  of  the  porous  layer  per  se 

10  were  not  produced  when  printing  was  repeated  at  the  same  position  of  the  recording  media  not  less  than  30 
times  and  the  optical  density  of  the  image  obtained  in  the  10th  strike  was  high,  i.e.  ranging  from  0.7  to  a 
little  under  0.8. 

In  addition  to  the  ingredient  or  elements  used  in  the  Examples,  other  ingredients  or  elements  can  be 
used  in  the  Examples  as  set  forth  in  the  specification  to  obtain  substantially  the  same  results. 

75 

Claims 

1  .  A  multiple-use  pressure-sensitive  transfer  recording  media  which  comprises  a  foundation  and  a  finely 
20  porous  layer  provided  on  the  foundation,  said  porous  layer  comprising  minute  porous  particles  and  a  binder 

material  for  bonding  the  porous  particles  to  each  other  and  containing  a  liquid  ink  paste  substantially 
incompatible  with  the  binder  material,  said  binder  material  being  a  vinyl  chloride-vinyl  acetate  copolymer 
comprising  4  to  7  parts  by  weight  of  vinyl  chloride  and  5  parts  by  weight  of  vinyl  acetate. 

2.  The  recording  media  of  Claim  1  wherein  the  vinyl  chloride-vinyl  acetate  copolymer  has  an  average 
25  degree  of  polymerization  of  700  to  950. 

3.  The  recording  media  of  Claim  1  ,  wherein  the  amount  of  the  binder  material  and  the  amount  of  porous 
particles  are  from  1  to  5  part  by  weight  and  from  1  to  4  parts  by  weight,  respectively,  per  10  parts  by 
weight  of  the  liquid  ink  paste. 

4.  Use  of  a  vinylchloride-vinylacetate  copolymer  as  a  binder  material  for  a  multiple-use  pressure 
30  sensitive  transfer  recording  media. 
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