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IMAGE  FORMING  APPARATUS. 

while  regenerating  it,  or  the  transfer  thereof  by  a 
suitable  distance  while  fixing  the  ink  on  the  ink  sheet 
at  the  time  of  turn-on  of  the  power  switch,  at  the 
time  of  reset,  at  the  start  of  image  formation,  at  the 
end  of  image  formation,  and  at  the  time  of  turn-off  of 
the  power  switch. 

©  An  image  forming  apparatus  using  an  ink  sheet, 
which  is  constituted  of  mechanisms  (1,  2)  for  trans- 
ferring  the  ink  sheet,  mechanisms  (5,  6,  7,  8)  for 
regenerating  the  ink  sheet,  and  mechanisms  (10,  11) 
for  forming  an  image  by  use  of  the  ink  sheet.  The 
regenerating  mechanisms  (5,  6,  7,  8)  may  be  dis- 
posed  on  either  the  upstream  or  the  downstream 
side  of  the  image  forming  mechanisms  (10,  11) 
along  the  direction  (4)  of  the  ink  sheet  transfer.  The 
ink  sheet  may  be  an  endless  sheet.  Various  opera- 
tion  sequences  can  be  employed  in  order  to  insure 
the  regeneration  of  the  ink  sheet.  They  include  the 
transfer  of  the  ink  sheet  by  a  predetermined  distance 
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TECHNICAL  FIELDS 

using  the  ink  sheet.  This  invention  also  offers  an 
image  formation  device  in  which  the  regeneration 
means  is  positioned  upstream  of  the  image  forma- 
tion  means  relative  to  the  direction  of  ink  sheet 

5  travel. 
In  addition,  this  invention  also  offers  an  image 

formation  device  in  which  the  ink  sheet  regenera- 
tion  means  is  positioned  downstream  of  the  image 
formation  means  relative  to  the  direction  of  ink 

w  sheet  travel. 
Further,  this  invention  offers  an  image  forma- 

tion  device  in  which  the  ink  sheet  is  an  endless  ink 
sheet. 

In  order  to  make  the  regeneration  of  the  ink 
75  sheet  certain,  a  variety  of  operating  sequences  can 

be  executed  with  this  image  formation  device. 
These  operating  sequences  will  continue  to  regen- 
erate  the  ink  sheet  when  the  power  is  turned  on, 
when  there  is  a  reset,  at  the  beginning  of  image 

20  formation,  and  at  the  end  of  image  formation  or 
when  the  power  is  turned  off.  These  includes  oper- 
ations  that  will  transport  the  ink  sheet  a  specified 
distance  only  or  transport  the  ink  sheet  an  appro- 
priate  distance  while  the  ink  on  the  ink  sheet  is 

25  setting. 

Brief  Description  of  the  Drawings 

Figure  1  is  a  drawing  of  one  embodiment  of 
30  the  image  formation  device  of  this  invention.  In  it, 

the  ink  sheet  regeneration  mechanism  is  positioned 
upstream  of  the  image  formation  mechanism. 

Figures  2A  through  2D  are  drawings  that  de- 
scribe  the  embodiment  of  Figure  1  . 

35  Figure  3  is  a  drawing  of  another  embodiment 
of  the  image  formation  device  of  this  invention.  In 
it,  the  ink  sheet  regeneration  mechanism,  which  is 
appropriate  for  a  serial  printer,  is  positioned  up- 
stream  of  the  image  formation  mechanism. 

40  Figure  4  is  a  flow  chart  of  one  example  of  an 
operating  sequence  that  applies  to  the  embodiment 
in  Figure  1  . 

Figure  5  is  a  graph  that  shows  the  relationship 
between  the  ink  that  remains  unset  and  the  density 

45  of  printing. 
Figure  6  is  a  flow  chart  of  another  example  of 

an  operating  sequence  that  applies  to  the  embodi- 
ment  in  Figure  1  . 

Figure  7  is  a  flow  chart  of  yet  another  example 
so  of  an  operating  sequence  that  applies  to  the  em- 

bodiment  in  Figure  1  . 
Figure  8  is  a  drawing  of  an  embodiment  in 

which  the  ink  sheet  regeneration  mechanism  is 
positioned  downstream  of  the  image  formation 
mechanism. 

This  invention  chiefly  concerns  a  thermal- 
transfer-type  image  formation  device  which  has  an 
ink  sheet  regeneration  mechanism.  In  particular,  it 
concerns  an  image  formation  device  that  performs 
ink  sheet  regeneration  using  powdered  ink. 

Description  of  the  Prior  Art 

The  thermal  transfer  image  formation  device  is 
a  very  compact  and  highly  reliable  device  which 
has  been  used  for  some  thermal  transfer  image 
formation  devices,  such  as  facsimile  machines.  The 
reason  that  it  has  not  been  disseminated  to  an 
even  greater  extent  is  because  its  high  operating 
cost  has  been  a  major  hindrance.  The  cause  of  the 
high  operating  cost  is  that  the  ink  sheet  can  only 
be  used  one  time.  It  has  been  widely  demanded 
that  the  ink  sheet  be  usable  for  a  number  of  times. 
With  that  objective,  a  number  of  methods  have 
been  devised  to  regenerate  the  ink  sheet. 

For  some  time,  an  ink  layer  direct  regeneration 
system,  which  melts  ink  using  a  thermal  source 
and  supplies  the  melted  ink  to  the  ink  sheet  to 
regenerate  the  ink  layer,  has  been  proposed  as  a 
method  and  a  device  for  regenerating  an  ink  sheet 
ink  layer  with  sections  that  have  been  used  for 
thermal  transfer.  Regeneration  methods  that  use 
powdered  ink  have  been  announced  in  patents 
such  as  USP-4467332.  In  addition,  as  a  method  of 
solving  the  problems  of  the  ink  sheet  regeneration 
technology,  the  image  formation  device  in  Japa- 
nese  patent  application  number  63-36114,  which 
uses  conductive  powdered  ink,  has  been  proposed. 

These  ink  sheet  regeneration  technologies 
have  caused  a  broad  and  serious  debated  concern- 
ing  the  quality  of  the  regeneration  of  the  ink  sheet. 
However,  all  of  the  problems  of  regeneration  using 
image  formation  devices  that  have  ink  sheet  regen- 
eration  mechanisms  have  virtually  never  consid- 
ered  such  things  as  the  creation  of  areas  on  the  ink 
sheet  in  which  regeneration  can  no  longer  take 
place  and  the  filth  within  the  image  formation  ma- 
chine  due  to  the  spread  of  the  powdered  ink. 

Introduction  of  the  Invention 

The  objectives  of  this  invention  are  to  make 
possible  effective  and  positive  ink  sheet  regenera- 
tion  and  to  offer  an  image  formation  device  that  is 
highly  reliable  at  low  operating  costs. 

This  is  an  invention  of  an  image  formation 
device  that  uses  an  ink  sheet  and  is  comprised  of  a 
transport  means  for  transporting  the  ink  sheet,  a 
regeneration  means  for  regenerating  the  ink  sheet, 
and  an  image  formation  means  for  forming  images 
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Figure  9  is  a  flow  chart  showing  one  example 
of  an  operating  sequence  that  applies  to  the  em- 
bodiment  in  Figure  8. 

Figure  10  is  a  flow  chart  of  another  example  of 
an  operating  sequence  that  applies  to  the  embodi- 
ment  in  Figure  3. 

Figure  11  is  a  flow  chart  of  a  variation  of  the 
example  of  the  operating  sequence  in  Figure  9. 

Figure  1  2  is  a  flow  chart  of  another  variation  of 
the  example  of  the  operating  sequence  in  Figure  9. 

Figure  13  is  a  flow  chart  of  a  variation  of  the 
operating  sequence  in  Figure  10. 

Figure  14  is  a  flow  chart  of  another  variation  of 
the  operating  sequence  in  Figure  10. 

Figure  1  5  is  a  drawing  of  the  general  configura- 
tion  of  one  embodiment  of  the  image  formation 
device  of  this  invention  in  which  the  ink  sheet  is  an 
endless  ink  sheet. 

Figure  16  is  a  flow  chart  of  one  example  of 
operating  sequence  that  applies  to  the  embodiment 
of  Figure  1  5. 

Figures  17A  through  17D  are  drawings  that 
shows  the  condition  of  the  device  in  various  pro- 
cesses  during  the  execution  of  the  operating  se- 
quences  in  Figure  16. 

Figure  18  is  a  flow  chart  of  another  example  of 
the  operating  sequence  that  applies  to  the  embodi- 
ment  in  Figure  15. 

Figures  19A  through  19D  are  drawings  that 
show  the  condition  of  the  device  at  each  step 
during  the  execution  of  the  operating  sequence  in 
Figure  18. 

Figure  20  and  Figure  21  are  drawings  that 
show  the  resetting  of  the  control  circuit  for  im- 
plementing  the  operating  sequence  in  Figure  4  and 
show  the  circuit  conditions  when  images  are 
formed  in  Figure  4,  respectively. 

Figure  22  and  Figure  23  are  drawings  that 
show  the  resetting  of  the  control  circuit  for  execut- 
ing  the  operating  sequence  in  Figure  6  and  show 
the  circuit  conditions  when  images  are  formed  in 
Figure  6,  respectively. 

Figure  24  is  a  drawing  that  shows  the  circuit 
condition  when  the  control  circuit  power  supply 
switch  for  executing  the  operating  sequence  in 
Figure  7  is  turned  off. 

Figure  25  and  Figure  26  are  drawings  that 
show  circuit  conditions  of  the  control  circuit  for 
executing  the  operating  sequence  in  Figure  10  and 
show  the  circuit  condition  when  the  power  supply 
switch  is  turned  on  in  Figure  10,  respectively. 

Figure  27  is  a  drawing  that  shows  the  circuit 
conditions  when  the  control  circuit  power  supply 
switch  is  turned  off  in  order  to  execute  the  operat- 
ing  sequence  in  Figure  10. 

Figure  28  is  a  drawing  that  shows  the  circuit 
conditions  of  the  control  circuit  in  order  to  execute 
the  operating  sequence  in  Figure  11  to  form  im- 

ages; 
Figure  29  is  a  drawing  that  shows  the  circuit 

conditions  when  the  control  circuit  is  at  standby 
and  when  the  power  supply  switch  is  turned  off  in 

5  order  to  execute  the  operating  sequence  in  Figure 
12. 

Figure  30  is  a  drawing  that  shows  the  circuit 
conditions  of  the  control  circuit  in  order  to  imple- 
ment  the  operating  sequence  in  Figure  13  to  form 

w  images. 
Figure  31  is  a  drawing  that  shows  the  circuit 

conditions  when  the  control  circuit  is  at  standby 
and  when  the  power  supply  switch  is  turned  off  in 
order  to  implement  the  operating  sequence  in  Fig- 

75  ure  14. 
Figure  32  is  a  schematic  of  the  control  circuit 

for  executing  the  operating  sequences  in  Figures 
16  and  18. 

Figure  33  is  a  schematic  of  the  control  circuit 
20  for  executing  the  operating  sequence  in  Figure  18. 

Figure  34  is  an  example  of  a  variation  of  a 
schematic  that  can  be  applied  to  the  circuits  in 
Figures  32  and  33. 

Figure  35  is  an  example  of  another  variation  of 
25  a  schematic  that  can  be  applied  to  the  circuits  in 

Figures  32  and  33. 

Detailed  Description  of  the  Preferred  Embodiments 

30  Figure  1  is  a  drawing  of  one  embodiment  of 
the  image  formation  device  of  this  invention.  This 
embodiment  is  an  example  that  uses  powdered  ink 
for  ink  sheet  regeneration.  It  is  an  example  of  a  line 
printer  in  which  there  is  a  line  printer  thermal  head 

35  and  a  broad  ink  sheet.  Reference  number  1  is  a 
feed  roller  for  feeding  the  ink  sheet.  Reference 
number  2  is  a  take-up  roller  for  rolling  up  the  ink 
sheet.  Initially,  ink  sheet  3  is  wound  around  feed 
roller  1  .  While  being  unwound  from  feed  roller  1  in 

40  the  direction  of  arrow  number  4,  the  ink  sheet  is 
regenerated  and  image  formation  takes  place.  The 
ink  sheet  then  winds  around  the  take-up  roller  2. 

Reference  number  5  shows  the  powdered  ink 
feed  mechanism.  Whether  or  not  the  powdered  ink 

45  is  attracted  and  deposited  on  ink  sheet  3  can  be 
controlled  by  means  of  the  voltage  placed  on  back- 
side  electrode  roller  6.  As  control  voltage,  voltage 
Vb  is  applied  to  back-side  electrode  roller  6  from 
power  supply  8.  Whether  or  not  powdered  ink  is 

so  deposited  in  the  specified  amount  on  ink  sheet  3 
and  whether  or  not  back-side  electrode  roller  6  is 
grounded,  which  does  not  allow  the  powdered  ink 
to  be  deposited  on  the  ink  sheet,  is  controlled  by 
changing  the  switch  position  of  switching  element 

55  7.  (In  this  example,  grounding  means  having  the 
same  electrical  potential  as  the  machine  casing.  It 
does  not  necessarily  have  to  be  an  absolute 
ground.  However,  a  connection  to  absolute  ground 
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Ink  supply  mechanism  5  is  also  composed  of 
magnet  21  ,  which  emits  a  multipolar  magnetism,  is 
located  within  conductive  sleeve  20  and  causes  the 
surface  of  conductive  sleeve  20  to  generate  a 

5  magnetic  attraction  that  causes  the  powdered  ink  to 
adhere  to  the  surface  of  conductive  sleeve  20.  Ink 
supply  mechanism  5  is  also  composed  of  doctor 
blade  22,  which  regulates  the  amount  of  powdered 
ink  that  is  deposited  on  conductive  sleeve  20.  The 

w  gap  between  back-side  electrode  roller  6  and  con- 
ductive  sleeve  20  is  tightly  controlled  by  runners  or 
spacers. 

The  main  component  of  the  powdered  ink  is  a 
material  such  as  a  low  melting  point  wax.  To  this 

75  can  be  added  a  material  that  contains  an  appro- 
priate  amount  of  a  strong  magnetic  material,  such 
as  the  conductive  material  of  carbon  black  and 
magnetites.  In  addition,  any  of  the  powdered  inks 
that  show  strong  magnetic  properties,  melt  by  heat, 

20  demonstrate  conductivity  and  can  be  transported 
by  the  conductive  sleeve  can  be  used. 

For  the  granular  diameter,  a  diameter  should 
be  selected  which  is  based  on  the  minimum 
amount  of  the  powdered  ink  that  satisfies  the  re- 

25  quired  concentration  for  the  images  being  depos- 
ited  on  the  surface  of  the  ink  sheet  in  one  even 
layer.  A  grain  size  of  1  0  micrometers  is  a  standard 
value.  However,  grain  sizes  within  a  range  of  5 
micrometers  to  20  micrometers  are  acceptable. 

30  Next,  a  simple  explanation  will  be  given  of  the 
ink  sheet  regeneration  method  of  the  image  forma- 
tion  device  of  this  invention.  Ink  sheet  3  is  made  of 
a  base  film  that  has  electrically  insulating  prop- 
erties.  The  ink  has  electrically  conductive  prop- 

35  erties.  Ink  sheet  3  does  not  have  to  be  an  ink  sheet 
base  that  has  had  ink  applied  to  it  in  advance.  An 
ink  sheet  base  that  has  had  no  ink  applied  to  it  in 
advance  is  acceptable.  This  is  because  an  ink  layer 
can  be  formed  on  this  base  while  image  formation 

40  is  taking  place. 
An  electrode  may  be  formed  on  the  back  sur- 

face  of  the  ink  sheet.  If  such  an  electrode  is 
formed,  the  amount  of  voltage  Vb  that  must  be 
applied  to  back-side  electrode  roller  6  when  the  ink 

45  sheet  is  being  regenerated  can  be  reduced.  The 
back-surface  electrode  does  not  have  to  be  elec- 
trically  connected  throughout  the  entire  back  sur- 
face  of  the  ink  sheet.  Island-shaped  electrode 
groups  that  are  electrically  isolated  are  acceptable. 

50  Electrically  isolated  electrodes  are  desirable  be- 
cause  they  have  the  role  of  preventing  large  cur- 
rent  flows  when  there  is  an  electrical  leak. 

When  the  ink  sheet  is  being  regenerated,  volt- 
age  Vb  is  applied  to  back-side  electrode  roller  6 

55  and  conductive  sleeve  20  is  grounded.  Because 
the  powdered  ink  layer  that  exists  between  conduc- 
tive  sleeve  20  and  back-side  electrode  roller  6  is 
electrically  contacting  conductive  sleeve  20,  a 

is  desirable.) 
Reference  number  9  is  a  heat  roller  for  setting 

the  powdered  ink  on  the  ink  sheet.  In  this  embodi- 
ment,  when  hot,  heat  roller  9  is  placed  in  contact 
with  the  ink  sheet.  The  ink  is  set  on  the  ink  sheet 
as  a  result  of  the  heating  and  melting  of  the  pow- 
dered  ink. 

Reference  number  10  is  a  line  printer  thermal 
head.  During  image  formation,  ink  sheet  3  and 
recording  paper  12  are  placed  in  contact  with  each 
other  between  platen  1  1  ,  which  is  made  of  a  rubber 
roller,  and  thermal  head  10.  Recording  paper  12  is 
moved  simultaneously  with  ink  sheet  3  and  at  the 
same  speed  in  the  direction  of  arrow  13.  At  the 
same  time,  the  ink  on  the  ink  sheet  is  thermally 
melted  and  transferred  to  the  recording  paper  be- 
tween  platen  roller  11  and  thermal  head  10  by 
means  of  the  application  of  constant  pressure,  and 
an  image  is  formed. 

In  addition,  guide  rollers  14,  15  and  16  have 
been  provided  in  the  image  formation  device  in 
Figure  1  to  control  the  travel  of  the  ink  sheet. 
Guide  rollers  14  and  15  in  particular  control  the 
contact  and  non-contact  between  heat  roller  9  and 
ink  sheet  3.  In  Figure  1,  as  guide  rollers  14  and  15 
move  upward,  the  ink  sheet  and  the  heat  roller 
make  mutual  contact,  setting  the  powdered  ink  on 
the  surface  of  the  ink  sheet.  When  guide  rollers  14 
and  15  move  downward,  the  ink  sheet  and  heat 
roller  no  longer  make  contact  with  each  other. 
Thus,  heat  is  not  applied  to  the  ink  sheet  when  it  is 
not  needed  to  set  the  powdered  ink,  and  this  limits 
to  a  minimum  the  thermal  deterioration  of  the  ink 
sheet. 

Guide  roller  16  operates  as  a  control  on  the 
separation  angle  between  the  ink  sheet  and  thermal 
head  after  they  pass  by  it.  At  the  same  time,  it  also 
operates  as  the  guide  roller  that  prevents  the  ther- 
mal  head  and  ink  sheet  from  coming  into  contact 
between  the  thermal  head  and  the  platen  during 
non-contact  times.  The  ink  sheet  durability  in- 
creases  as  a  result  of  this  operation,  because  un- 
necessary  mechanical  tension  is  not  applied  to  the 
ink  sheet. 

Powdered  ink  supply  mechanism  5  is  com- 
posed  of  powdered  ink  container  18,  which  holds 
powdered  ink  17.  Powdered  ink  17  has  electrical 
conductivity  and  magnetic  properties.  Powdered 
ink  supply  mechanism  5  is  also  composed  of  agi- 
tator  19,  which  agitates  powdered  ink  17  in  con- 
tainer  18  to  prevent  it  from  coagulating,  and  trans- 
ports  the  powdered  ink  to  conductive  sleeve  20.  Ink 
supply  mechanism  5  is  also  composed  of  conduc- 
tive  sleeve  20,  which  is  grounded  and  rotates  in  the 
direction  of  arrow  23.  It  deposits  the  powdered  ink 
on  the  surface  of  the  ink  sheet  while  transporting 
the  ink,  and  it  supplies  an  electrical  charge  to  the 
powdered  ink. 
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lower  sections  that  are  connected  form  a  fulcrum, 
and  the  upper  section  can  be  moved  upward  to 
remove  the  ink  sheet  cartridge.  In  addition,  the 
upper  section  is  of  a  two-unit  construction:  a  casing 

5  and  a  movable  upper  frame. 
Set  in  the  upper  frame  are  back-side  electrode 

roller  6,  guide  roller  14,  heat  roller  9,  guide  roller 
15,  thermal  head  10  and  guide  roller  16.  The 
construction  is  such  that  the  ink  sheet  cartridge  can 

io  be  installed  and  fixed  into  place.  When  installing 
the  ink  sheet  cartridge,  the  ink  sheet  cartridge  and 
upper  frame  are  aligned  almost  linearly  to  each 
other.  When  the  lower  section  is  moved  downward, 
the  upper  frame  moves  farther  down  than  the  up- 

75  per  casing  and  ink  sheet  3  can  be  removed.  The 
placement  of  the  components  is  as  indicated  in 
Figure  1  . 

A  constant  torque  is  continuously  placed  on 
feed  roller  1  so  that  an  appropriate  amount  of 

20  tension  is  on  ink  sheet  3.  This  prevents  the  wrin- 
kling  and  sagging  of  ink  sheet  3.  The  main  motive 
force  of  the  ink  sheet  is  the  that  force  put  on  platen 
roller  11.  The  supplemental  motive  force  in  the 
motive  force  applied  to  ink  sheet  take-up  roller  2. 

25  The  main  motive  force  is  used  when  moving  the 
ink  sheet  to  form  images  and  the  supplemental 
motive  force  is  used  when  moving  the  ink  sheet 
when  the  thermal  head  moves  away  from  platen 
roller  1  1  . 

30  The  image  formation  device  is  in  the  non- 
operating  condition,  which  is  similar  to  the  standby 
condition,  when  the  power  has  not  been  turned  on. 
In  the  non-operating  condition,  the  back-side  elec- 
trode  roller  is  electrically  in  a  floating  condition. 

35  The  conductive  sleeve  is  not  rotating  and  is  the 
same  electrical  potential  as  the  main  casing.  Guide 
rollers  14  and  15  are  in  a  downward  position,  and 
heat  roller  9  and  the  ink  sheet  are  maintained  in  a 
non-contact  condition.  Thermal  head  10  is  also  not 

40  in  contact  with  the  ink  sheet. 
The  standby  condition  is  the  condition  in  which 

the  image  formation  device  is  waiting  for  a  com- 
mand  to  start  forming  images.  This  is  indicated  in 
Figure  2A.  That  is,  the  back-side  electrode  roller  is 

45  grounded,  the  conductive  sleeve  is  not  rotating, 
guide  rollers  14  and  15  have  moved  downward, 
and  heat  roller  9  and  ink  sheet  3  are  not  in  contact 
with  each  other.  Thermal  head  10  is  not  in  contact 
with  the  ink  sheet  either.  The  position  of  each  of 

so  these  components  as  indicated  above  will  be  called 
the  standby  position  below. 

The  image  formation  position  is  defined  as  the 
opposite  of  the  standby  position.  It  is  the  position 
in  which  guide  rollers  14  and  15  move  upward  and 

55  heat  roller  9  and  ink  sheet  3  come  into  contact. 
Thermal  head  10  is  pressed  against  the  platen 
roller. 

Figure  2B  shows  each  component  when  ink 

charge  is  placed  on  the  top  edge  of  the  powdered 
ink  layer.  That  is,  a  charge  is  placed  on  the  pow- 
dered  ink  that  is  contacting  ink  sheet  3.  A  reverse 
polarity  charge  is  placed  on  the  back  side  of  the 
ink  sheet.  As  a  result,  an  electrostatic  force  op- 
erates  on  the  powdered  ink  and  creates  a  force 
that  attracts  ink  to  the  sheet. 

However,  an  electric  charge  is  not  maintained 
within  the  ink  in  the  powdered  ink  layer  on  the 
conductive  sleeve  side.  Thus,  no  force  exists  to 
attract  this  ink  to  ink  sheet  3.  This  makes  it  difficult 
to  deposit  more  than  a  certain  amount  of  ink  on  ink 
sheet  3. 

Based  on  the  same  principles,  ink  will  not  be 
deposited  on  ink  sheet  3  areas  where  ink  already 
exists.  Thus,  only  those  areas  of  ink  sheet  3  where 
the  ink  has  been  used  will  be  regenerated,  with  a 
constant  amount  of  ink. 

A  regenerated  ink  sheet  at  this  stage  can  be 
considered  to  be  in  an  unstable  condition  because 
the  powdered  ink  is  such  that  it  will  be  deposited 
on  the  ink  sheet  by  means  of  electrostatic  force 
only,  because  the  depositing  force  is  itself  weak, 
and  because  the  charge  within  the  powdered  ink 
will  dissipate  over  time  and  the  electrostatic  force 
will  be  lost.  As  a  result,  it  is  necessary  to  make 
certain  that  the  powdered  ink  is  set  positively  to  the 
ink  sheet.  Adding  a  step  that  uses  heat  roller  9  to 
melt  the  powdered  ink  and  increase  the  force  that 
attracts  the  ink  to  the  ink  sheet  will  allow  stable  ink 
sheet  regeneration  to  take  place. 

In  the  ink  sheet  regeneration  process,  the  sur- 
face  of  the  ink  layer  does  not  have  to  be  smooth 
and  flat.  Because  pressure  will  be  applied  to  this 
layer  in  later  image  formation  steps,  it  is  accept- 
able  for  the  surface  of  the  ink  layer  to  be  granular 
or  disjointed.  In  some  cases,  the  ink  of  the  dis- 
jointedness  is  sharp  and  better  image  quality  can 
be  created 

Feed  roller  1  and  take-up  roller  2  and  ink  sheet 
3  are  housed  in  an  ink  sheet  cartridge  (not  shown) 
that  is  a  single  unit.  The  ink  sheet  take-up  section 
and  the  ink  sheet  feed  section  of  the  cartridge  have 
the  same  shape.  Once  the  ink  sheet  is 
[completely]  wound  onto  the  take-up  section,  the 
cartridge  can  be  removed  and  re-installed  in  the 
opposite  direction.  Now  the  take-up  section  will 
function  as  the  feed  section. 

Because  ink  sheet  3  exposes  a  large  area,  it 
looses  its  tautness  easily.  Therefore,  the  roller  sec- 
tion  has  been  provided  with  a  tautness  mechanism 
that  maintains  the  tautness  of  the  ink  sheet  using  a 
stopper  that  operates  when  the  cartridge  is  re- 
moved  from  the  image  formation  device. 

The  body  of  the  image  formation  device  is 
constructed  so  that  it  can  be  divided  up  into  an 
upper  and  lower  section.  The  upper  section  is 
constructed  so  that  the  parts  of  the  upper  and 
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pie,  tape  deposited  with  aluminum,  notification  can 
be  given  as  to  when  the  ink  ribbon  is  to  be  re- 
versed.  When  the  thermal  head  carriage  moves  in 
the  direction  of  arrow  36  to  form  images,  ink  ribbon 

5  26  will  be  fed  from  the  feed  ribbon  so  that  the 
relative  speed  of  ink  ribbon  26  to  the  recording 
paper  at  thermal  head  34  will  be  zero.  As  a  result, 
the  regeneration  speed  of  the  ink  sheet  and  the 
image  formation  speed  will  be  equal. 

w  The  condition  of  each  component  during  stan- 
dby  and  during  image  formation  will  be  described 
in  the  following.  During  standby,  thermal  head  34, 
heater  33,  and  back-side  electrode  roller  28  will  be 
placed  in  their  standby  positions.  Here,  the  standby 

75  position  is  the  condition  in  which  the  aforemen- 
tioned  components,  reference  numbers  34,  33  and 
28,  do  not  interfere  with  ink  ribbon  26  when  ink 
ribbon  cassette  27  is  installed,  and  in  which  these 
components  are  on  the  back  side  of  ink  ribbon  26. 

20  Thermal  head  34  does  not  make  contact  with  the 
recording  paper,  and  neither  heater  33  nor  back- 
side  electrode  28  make  contact  with  ink  ribbon  26. 

During  image  formation,  thermal  head  34,  heat- 
er  33  and  back-side  electrode  28  are  in  the  image 

25  formation  positions  shown  in  Figure  3.  Bias  voltage 
is  placed  on  back-side  electrode  28  and  heater  33 
is  heated.  In  this  condition,  the  ink  ribbon  is  moving 
while  it  is  being  regenerated  and  thermal  head  34 
is  forming  images  while  it  is  being  moved  by  the 

30  carriage. 
When  only  the  ink  is  being  set,  thermal  head 

34  is  put  in  the  standby  position  and  heater  33  and 
back-side  electrode  28  are  put  in  the  image  forma- 
tion  position.  The  ink  ribbon  is  then  moved,  with 

35  the  voltage  that  is  applied  to  back-side  electrode 
28  in  a  state  of  conductive  potential  with  the  con- 
ductive  sleeve. 

The  feature  of  the  configurations  of  the  image 
formation  devices  in  Figures  1  and  3  is  that  the  ink 

40  sheet  regeneration  mechanism  has  been  placed  on 
the  upstream  side  of  the  thermal  head  in  the  direc- 
tion  of  travel  of  the  ink  sheet.  Because  of  this 
configuration,  the  image  formation  process  can  be 
implemented  immediately  after  regeneration  of  the 

45  ink  sheet.  Also,  an  ink  sheet  that  has  gone  through 
image  formation  can  be  maintained  without  ink 
sheet  regeneration. 

The  advantages  of  this  process  are  first  that 
only  the  amount  of  ink  sheet  required  for  the  image 

so  formation  is  regenerated  before  image  formation 
takes  place.  As  a  result,  this  reduces  wasted  ink 
sheet  to  a  minimum,  that  is,  the  ink  sheet  portions 
that  were  regenerated  but  not  used  for  image  for- 
mation.  In  the  case  of  the  configurations  in  Figures 

55  1  and  3,  an  ink  sheet  that  is  not  endless  is  wound 
onto  a  roller.  Because  the  ink  sheet  has  a  very  long 
total  length,  the  impact  of  using  only  the  amount  of 
ink  sheet  required  is  great. 

sheet  3  is  being  regenerated.  In  this  condition, 
voltage  Vb  is  applied  to  back-side  electrode  roller  6 
and  guide  rollers  14  and  15  are  in  the  image 
formation  position  while  thermal  head  10  is  in  the 
standby  position. 

Figure  2C  shows  the  condition  in  which  ink 
sheet  regeneration  and  image  formation  take  place 
simultaneously.  In  this  condition,  voltage  Vb  is  ap- 
plied  to  back-side  electrode  roller  6,  guide  rollers 
14  and  15  are  in  the  image  formation  position  and 
thermal  head  10  is  also  in  the  image  formation 
position. 

Figure  2D  shows  the  condition  in  which  the 
powdered  ink  of  ink  sheet  3  is  being  set.  At  this 
time,  back-side  electrode  roller  6  is  grounded, 
guide  rollers  14  and  15  are  in  the  image  formation 
position  and  thermal  head  10  is  in  the  standby 
position. 

Figure  3  shows  another  embodiment  of  this 
invention.  This  example  applies  to  the  image  for- 
mation  device  of  a  serial  printer.  Figure  3  shows 
the  configuration  of  the  thermal  head  carriage  sec- 
tion  of  a  serial  printer. 

Ink  ribbon  cartridge  27,  which  contains  ink  rib- 
bon  26,  feed  roller  24  and  take-up  roller  25,  is 
pressed  against  the  thermal  head  carriage  section. 
Ink  ribbon  cartridge  27  can  be  rotated  1  80  degrees 
so  that  the  back  side  of  ink  ribbon  26  can  be  used 
when  it  has  been  completely  wound  onto  the  take- 
up  roller. 

When  an  image  is  to  be  formed,  ink  ribbon  26 
will  be  draw  out  from  the  cartridge  by  means  of 
back-side  electrode  roller  28  and  make  contact  with 
the  powdered  ink  30,  which  is  conductive  and 
strongly  magnetic  and  adheres  to  and  is  trans- 
ported  by  conductive  sleeve  29.  Inside  of  conduc- 
tive  sleeve  29  is  multipolar  magnet  31  .  The  amount 
of  powdered  ink  30  that  is  transported  by  conduc- 
tive  sleeve  29  is  regulated  by  doctor  blade  32, 
which  controls  the  amount  of  ink  moved  by  control- 
ling  the  gaps  in  the  ink. 

The  regeneration  of  ink  ribbon  26  takes  places 
by  applying  the  designated  difference  in  electrical 
potential  between  back-side  electrode  roller  28  and 
conductive  sleeve  29,  which  puts  a  charge  on  the 
powdered  ink  and  causes  an  attracting  force  on  ink 
ribbon  26  due  to  electrostatic  force.  The  powdered 
ink  that  adheres  to  ink  ribbon  26  will  be  melted  by 
heater  33  and  set  onto  the  ink  ribbon.  The  width 
that  heater  33  heats  up  is  wider  than  the  width  of 
thermal  head  34.  If  thin-film-created  heating  ele- 
ments  are  used  in  heater  33,  it  can  be  made  as 
small  as  the  thermal  head.  The  ink  ribbon  that 
passes  over  heater  33  will  travel  to  thermal  head 
34  and  image  formation  will  take  place. 

Reference  number  35  is  an  optical  ink  ribbon 
end  detection  device.  By  placing  reflective  material 
on  each  end  of  ink  ribbon  26,  which  is,  for  exam- 
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side  electrode  roller  6  to  heat  roller  9,  and  stops 
(stepSIO). 
7.  Guide  rollers  14  and  15  move  to  the  standby 
position  (step  S1  3). 

5  8.  Back-side  electrode  roller  is  grounded  (step 
13). 
9.  Heater  turns  off  (step  S14). 
10.  Conductive  sleeve  rotation  stops  (step  S15). 
Subsequent  to  this  the  unit  enters  the  standby 

10  condition. 
The  reset  command  (step  S2)  is  generated  in  a 

variety  of  situations,  not  only  right  after  the  power 
is  turned  on.  When  the  sensors,  for  example,  the 
paper  travel  monitoring  sensors,  the  excessive  cur- 

75  rent  and  motor  overload  detection  sensor,  the  ink 
sheet  travel  monitoring  sensor,  and  the  device  door 
open  sensor,  output  error  messages,  the  image 
formation  device  will  execute  an  emergency  stop. 
When  the  cause  of  the  error  output  is  eliminated,  a 

20  reset  command  will  be  generated.  After  this,  the 
preceding  operations  (steps  S4  to  S15)  will  take 
place  and  the  device  will  enter  the  standby  con- 
dition. 

In  addition,  the  amount  of  time  of  consecutive 
25  standby  conditions  is  measured.  When  this  time 

exceeds  a  specified  value,  it  will  also  generate  a 
reset  command  (step  S2).  A  lot  of  time  is  required 
for  a  charge  within  the  powdered  ink  to  spread 
throughout.  Usually,  with  a  steady  standby  time  of 

30  half  a  day  to  a  full  day,  there  is  virtually  no  scatter- 
ing  of  powdered  ink  before  it  sets.  However,  if  the 
standby  time  is  much  longer,  the  scattering  of 
powder  can  become  a  problem. 

Figure  5  shows  the  relationship  between  the 
35  time  that  ink  is  left  in  the  powdered  condition  on 

the  ink  sheet  and  the  printing  concentration  when  a 
regenerated  portion  of  the  ink  sheet  is  used  for 
printing.  The  vertical  axis  in  the  drawing  represents 
the  print  concentration,  while  the  horizontal  axis 

40  represents  the  time.  According  to  this  graph,  the 
longer  the  time,  the  less  the  print  concentration. 
Because  there  is  a  considerable  reduction  in  print 
concentration  when  the  ink  is  left  unused  to  within 
10  hours,  it  is  best  to  set  the  ink  setting  cycle  to 

45  cycles  that  are  within  8  hours. 
Once  again  referencing  Figure  4,  the  operation 

of  each  section  of  the  image  formation  device  will 
be  described.  The  control  sequences  (steps  S16  to 
S26)  will  be  described  up  to  the  point  where  image 

so  formation  begins,  which  is  after  the  command  to 
start  image  formation  is  sent  to  the  image  forma- 
tion  device  from  the  outside.  Given  in  order,  the 
operating  sequence  is  as  follows: 

1.  Heater  turns  on.  Heater  stands  by  (steps  S17 
55  to  S18)  until  it  reaches  the  specified  tempera- 

ture  TO. 
2.  Conductive  sleeve  starts  rotating  (step  S1  9). 
3.  Voltage  Vb  applied  to  back-side  electrode 

The  second  advantage  is  that  during  actual 
use,  it  is  normal  for  ink  sheet  regeneration  to  take 
place  intermittently  rather  than  continuously.  That 
is,  between  each  intermittently  occurring  sheet  re- 
generation  and  the  next  ink  sheet  regeneration, 
especially  when  there  is  a  long  time  period  be- 
tween  operations,  it  is  possible  for  ink  sheet  de- 
fects,  that  is,  improper  regeneration,  to  occur.  In 
addition,  in  a  configuration  in  which  the  ink  sheet 
regeneration  mechanism  is  upstream  of  the  thermal 
head,  it  is  easy  to  determine  the  relative  position  of 
the  thermal  head  to  an  ink  sheet  location  where  it 
is  possible  to  get  a  defect.  Therefore,  it  is  easy  to 
take  preventive  measures,  such  as  feeding  that 
location  downstream  of  the  thermal  head  before 
that  location  is  used  for  image  formation  and, 
thereby,  maintaining  a  high  level  in  image  quality. 

In  addition,  in  the  devices  in  Figures  1  and  3, 
the  heat  roller,  which  sets  the  powdered  ink  has 
been  placed  immediately  downstream  of  the  pow- 
dered  ink  supply  mechanism.  This  configuration 
offers  the  following  advantage:  The  powdered  ink 
that  is  supplied  to  the  ink  sheet  will  be  deposited 
onto  the  ink  sheet  with  a  small  force  that  has  no 
long-term  stability  and  has  an  absolute  value  that  is 
small,  as  that  of  an  electrostatic  force. 

As  a  consequence,  if  left  in  this  condition  for  a 
long  time,  ink  will  be  scattered  about  the  inside  of 
the  image  formation  device.  The  thermal  head  and 
other  parts  of  the  image  formation  device  will  be- 
come  filthy  with  powdered  ink,  having  an  adverse 
impact  on  the  quality  of  the  image.  However,  if  the 
heat  roller  is  located  immediately  downstream  of 
the  powdered  ink  supply  mechanism,  the  ink  will 
set  immediately  after  the  powdered  ink  has  been 
supplied,  thereby  preventing  it  from  scattering 
throughout  the  equipment. 

Next,  the  operation  of  the  image  formation  de- 
vices  in  Figures  1  and  3  will  be  described  in  detail. 
Here,  the  image  formation  device  in  Figure  1  will 
be  used  as  an  example  for  the  description.  How- 
ever,  the  same  operating  sequence  is  used  for  the 
device  in  Figure  3. 

Figure  4  is  one  example  of  an  ideal  operating 
sequence.  Using  the  operating  sequence  in  the 
chart  as  a  reference,  when  the  power  is  turned  on, 
the  status  of  the  image  formation  device  is  reset 
(steps  S1  to  S3).  Then,  the  operations  concerning 
the  ink  sheet  will  be  as  follows: 

1  .  Heater  turn  on.  Heater  stands  by  (S3  and  S4) 
until  it  reaches  specified  temperature  TO. 
2.  Conductive  sleeve  starts  rotating  (step  S6). 
3.  Apply  voltage  Vb  to  back-side  electrode  roller 
(step  S7). 
4.  Guide  rollers  14  and  15  move  to  image  for- 
mation  position  (step  S8). 
5.  Travel  of  ink  sheet  begins  (step  S9). 
6.  Ink  sheet  travels  only  distance  L1  ,  from  back- 
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is  300  meters  and  its  width  is  25  centimeters  and, 
in  this  example,  if  the  entire  length  of  the  ink  sheet 
being  used  has  already  been  regenerated  and  the 
image  formation  conditions  are  average. 

5  Figure  6  is  a  another  example  of  an  operating 
sequence.  Referencing  this  flow  chart,  first  of  all, 
when  the  power  is  turned  on,  the  image  formation 
condition  is  reset  (steps  S40  and  S41).  As  already 
stated,  a  reset  takes  place  when  an  error  is  re- 

w  stored  and  when  the  standby  time  reaches  the 
specified  time  limit.  When  a  reset  takes  place,  the 
following  operations  also  take  place: 

1  .  Heater  turns  on  and  the  heater  is  in  standby 
until  the  temperature  reaches  TO,  the  specified 

75  value  (steps  S43  and  S44). 
2.  The  back-side  electrode  roller  is  grounded 
(step  S45).  That  is,  no  ink  is  supplied. 
3.  The  conductive  sleeve  starts  to  rotate  (step 
S46). 

20  4.  Guide  rollers  14  and  15  move  to  the  image 
formation  position  (step  S47). 
5.  The  ink  sheet  begins  to  travel  (step  S48). 
6.  The  ink  sheet  travels  distance  L1  ,  from  back- 
side  electrode  roller  6  to  heat  roller  9,  and  stops 

25  (steps  S49  and  S50). 
7.  Guide  roller  14  and  15  move  to  the  standby 
position  (step  S51). 
8.  Heater  turns  off  (step  S52). 
9.  The  conductive  sleeve  stops  rotating  (step 

30  53)  and  the  unit  enters  the  standby  condition. 
When  this  control  sequence  is  executed,  the 

powdered  ink  between  the  back-side  electrode  roll- 
er  and  heat  roller  9  will  set  and  no  ink  will  put  on 
the  newly  supplied  area  of  the  ink  sheet.  As  a 

35  result,  all  of  the  powdered  ink  that  is  electrostati- 
cally  deposited  onto  the  ink  sheet  will  be  allowed  to 
set.ln  this  manner,  the  possibility  of  scattered  pow- 
dered  ink  within  the  unit  can  be  eliminated  com- 
pletely. 

40  A  description  of  the  operation  of  each  section 
during  image  formation  will  be  given  below.  After 
the  command  for  image  formation  comes  into  the 
image  formation  device  from  the  outside,  the  op- 
erating  sequence  that  starts  image  formation  (steps 

45  S54  to  S66)  will  be  as  follows: 
1  .  Heater  turns  on.  The  heater  stands  by  until  it 
reaches  specified  temperature  TO  (steps  S55 
and  S56). 
2.  Conductive  sleeve  rotation  begins  (step  S57). 

so  3.  Voltage  Vb  is  applied  to  back-side  electrode 
roller  6  (step  S58). 
4.  Guide  rollers  14  and  15  move  to  the  image 
formation  position  (step  S59). 
5.  The  ink  sheet  begins  to  travel  (step  60). 

55  6.  The  ink  sheet  travel  distance  L2  +  L3  only, 
from  back-side  electrode  roller  6  to  thermal 
head  10  (steps  S61  and  S64). 
7.  The  recording  paper  begins  to  travel  to  its 

roller  (step  S20). 
4.  Recording  paper  starts  to  travel.  Travel 
checked  until  paper  reaches  the  established  po- 
sition  (step  S22). 
5.  Guide  roller  14  and  15  travel  to  image  forma- 
tion  position  (step  S23). 
6.  Thermal  head  travels  to  the  image  formation 
position  (step  S24). 
7.  Ink  sheet  starts  to  travel  (step  S25).  Subse- 
quent  to  this,  image  formation  begins  (step 
S26). 
The  operating  sequence  after  image  formation 

has  been  completed  (steps  S27  to  S32)  are  as 
follows: 

1  .  Ink  sheet  travel  stops  (step  S28). 
2.  Heater  turns  off  (step  S29). 
3.  Guide  rollers  move  to  the  standby  position 
(step  S30). 
4.  Thermal  head  moves  to  the  standby  position 
(step  S31). 
5.  Back-side  electrode  roller  is  grounded  (step 
S32). 
6.  Conductive  sleeve  stops  rotating  (step  S33). 
With  this,  there  is  a  return  to  the  standby  con- 
dition. 

In  the  operating  sequence  in  Figure  4,  when 
the  power  is  turned  on,  when  each  of  the  various 
errors  conditions  has  been  restored  and  when  the 
standby  time  continues  beyond  the  specified  time, 
processing  takes  place  that  allows  the  ink  sheet  to 
travel  distance  L1  only  while  it  is  being  regener- 
ated.  Distance  L1  is  the  distance  between  back- 
side  electrode  roller  6  and  heat  roller  9.  This  re- 
sults  in  an  ink  sheet  traveling  to  thermal  head  10 
that  definitely  has  been  regenerated  and  an  image 
quality  that  is  kept  at  a  high  level. 

The  dirtying  of  the  inside  of  the  image  forma- 
tion  device  due  to  scattered  powdered  ink  is  very 
rare  because  the  area  of  the  ink  sheet  where  the 
deposited  powdered  ink  has  not  yet  set  will  be 
limited  to  that  area  between  back-side  electrode 
roller  6  and  heat  roller  9. 

As  for  the  amount  of  powdered  ink  used,  the 
area  of  the  ink  sheet  that  has  been  regenerated  is 
only  that  area  between  back-side  electrode  roller  6 
and  thermal  head  10.  The  other  areas  of  the  ink 
sheet  have  not  been  regenerated.  As  a  result,  when 
the  ink  sheet  has  reached  its  life  expectancy  or 
when  it  has  to  be  changed  because  of  sudden 
problems,  that  portion  of  the  ink  sheet  that  is 
wasted,  that  is,  that  portion  that  has  been  regener- 
ated  but  can  no  longer  be  used  for  image  forma- 
tion,  is  extremely  small.  This  also  reduces  the 
wasteful  consumption  of  powdered  ink  to  a  mini- 
mum. 

In  terms  of  specific  numbers,  a  maximum  of  50 
grams  of  wasted  powdered  ink  will  be  generated  if 
the  length  of  the  ink  sheet  in  the  ink  sheet  cartridge 
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turned  off.  That  is,  when  the  power  switch  is  turned 
off,  the  following  operating  sequence  is  executed: 

1.  Heater  turned  on.  The  heater  stands  by  until 
the  temperature  reaches  TO  (steps  S99  and 

5  S100). 
2.  The  back-side  electrode  roller  is  grounded 
(step  S1  01). 
3.  Conductive  sleeve  begins  rotating  (step  102). 
4.  Guide  rollers  14  and  15  move  to  the  image 

w  formation  position  (step  S103). 
5.  The  thermal  head  moves  to  the  standby  posi- 
tion  (step  S104). 
6.  The  ink  sheet  travels  distance  L1,  the  dis- 
tance  between  back-side  electrode  roller  6  and 

75  heat  roller  9,  and  then  stops  (steps  S105,  S106 
and  S107). 
7.  Guide  roller  14  and  15  move  to  the  standby 
position  (step  S108). 
8.  Heater  turns  off  (step  109). 

20  9.  Conductive  sleeve  stops  rotating  (step  S1  1  0). 
After  this  operating  sequence  has  been  ex- 

ecuted,  the  main  power  supply  within  the  device 
will  turn  off  (step  S111).  By  executing  this  se- 
quence  before  the  power  turns  off,  the  powdered 

25  ink  on  the  surface  of  the  ink  sheet  that  has  not  yet 
set  will  set,  eliminating  the  subsequent  cause  of 
the  spread  of  ink  within  the  device.  Either  the 
operating  sequence  in  Figure  4  and  that  in  Figure  6 
may  be  used  as  the  power  off  sequence  (steps 

30  S98toS111). 
Figure  8  is  another  example  of  the  configura- 

tion  of  the  image  formation  device.  The  characteris- 
tics  of  this  embodiment  is  that  the  ink  sheet  regen- 
eration  mechanism  is  downstream  of  the  thermal 

35  head. 
Within  Figure  8,  reference  number  41  is  a  feed 

roller  that  feeds  the  ink  sheet.  Reference  number 
42  an  image  formation  device  that  forms  images  on 
recording  medium  by  means  of  a  thermal  transfer 

40  system.  Reference  number  43  is  an  ink  supplying 
mechanism  that  supplies  powdered  ink  on  the  ink 
sheet.  Reference  number  44  is  the  heat  roller  that 
sets  the  powdered  ink  on  the  ink  sheet.  Reference 
number  45  is  the  take-up  roller  that  rolls  up  the  ink 

45  sheet. 
Image  formation  device  42  is  composed  of 

thermal  head  46  and  platen  roller  47.  Ink  supply 
mechanism  43  is  composed  of  electrode  roller  48, 
sleeve  49,  which  is  has  a  multipolar  magnet  built 

50  into  its  roller,  and  electrode  power  supply  50. 
During  image  formation,  ink  sheet  51  travels  in 

the  forward  direction  (arrow  52)  and  images  are 
formed  on  recording  paper  53  in  image  formation 
mechanism  42.  On  the  other  side,  the  supply 

55  mechanism  43  feeds  powdered  ink  54  to  ink  sheet 
51  and  ink  54  is  deposited  in  the  areas  where  the 
ink  layer  has  been  removed.  The  deposited  pow- 
dered  ink  is  then  set  on  ink  sheet  51  by  heat  roller 

stipulated  position  (steps  S62  and  S63). 
8.  The  thermal  head  moves  to  the  image  forma- 
tion  position  (step  S65). 

Here,  between  distances  L2  and  L3,  the  re- 
cording  paper  will  travel  distance  L3.  That  is,  the 
ink  sheet  will  only  travel  distance  L2  before  the 
recording  paper  is  installed.  After  the  recording 
paper  is  installed,  the  ink  sheet  will  travel  distance 
L3  together  with  the  recording  paper.  The  dis- 
tances  of  L2  and  L3  are  set  in  advance  so  that 
distance  L2  +  L3  is  exactly  equal  to  the  distance 
between  back-side  electrode  roller  6  and  thermal 
head  10  at  the  point  where  the  recording  paper 
stops.  Image  formation  will  begin  after  this  operat- 
ing  sequence  has  been  executed  (step  S66). 

In  the  above  operating  sequence,  that  portion 
of  the  ink  sheet  located  between  back-side  elec- 
trode  roller  6  and  thermal  head  10  before  image 
formation  starts  and  in  which  ink  layer  regeneration 
is  incomplete  will  be  fed  downstream  of  thermal 
head  10.  In  this  manner,  that  portion  of  the  ink 
sheet  will  not  be  used  for  image  formation,  allowing 
high  quality  images  can  be  obtained  at  all  times. 

At  the  end  of  image  formation,  the  operating 
sequence  in  Figure  4  (steps  S28  to  S33,  )  may  be 
executed,  or  the  operating  sequence  in  Figure  6 
may  be  executed  as  follows: 

1.  Back-side  electrode  roller  is  grounded  (step 
S68). 
2.  Thermal  head  moves  to  the  standby  position 
(step  69). 
3.  The  ink  sheet  travel  force  changes  to  the 
take-up  roller. 
4.  The  ink  sheet  travels  distance  L1  ,  from  back- 
side  electrode  roller  6  to  heat  roller  9,  then 
stops  traveling  (steps  S70  and  S71). 
5.  Guide  rollers  moves  to  the  standby  position 
(step  S72). 
6.  Heater  turns  off  (step  73). 
7.  Rotation  of  the  conductive  sleeve  stops  (step 
S74).  After  this,  the  unit  enters  the  standby 
condition. 
As  a  result  of  this  operating  sequence,  the 

powdered  ink  on  the  ink  sheet  that  has  not  yet  set 
will  be  set  before  entering  the  standby  condition. 
As  a  result,  there  will  be  no  scattering  of  powdered 
ink  during  the  subsequent  standby  condition. 

Moreover,  the  operating  sequence  after  the 
completion  of  image  formation  in  Figure  6  (steps 
S68  to  S74)  can  be  substituted  by  the  operating 
sequence  in  Figure  4  (steps  S28  to  S33). 

Figure  7  shows  still  another  operating  se- 
quence.  With  this  sequence,  the  operations  after 
the  image  formation  command  has  been  received 
and  until  the  end  of  image  formation  (steps  S81  to 
S97)  are  the  same  as  steps  S16  to  S33  in  Figure  4. 
The  characteristic  of  this  operating  sequence  is  in 
the  operations  after  the  power  switch  has  been 
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of  the  separation  of  the  ink  from  the  sheet,  and 
clear  images  without  density  variations  can  be  ob- 
tained.  In  addition,  this  will  prevent  the  scattering  of 
loose  ink  which  dirties  the  inside  of  the  device. 

5  Moreover,  after  the  ink  sheet  has  traveled  in  the 
forward  direction  and  the  ink  has  set,  the  ink  sheet 
will  travel  in  the  opposite  direction.  This  has  the 
effect  of  allowing  the  ink  sheet  feed  width  in  the 
forward  direction  to  be  reduced  to  a  minimum  as 

w  well  as  reducing  the  number  of  times  the  ink  sheet 
has  to  be  reversed. 

Figure  10  indicates  another  operating  se- 
quence  for  the  device  in  Figure  8.  Referencing 
Figure  10,  when  a  command  to  begin  image  forma- 

75  tion  is  received  from  the  host  computer  (step 
S141),  Th,  De  and  He  move  from  the  standby 
position  to  the  image  formation  position  (step 
S142).  Then,  ink  sheet  51  travels  and  image  forma- 
tion  and  regeneration  (step  S143)  take  place.  When 

20  an  image  formation  end  command  is  received  from 
the  host  computer,  ink  sheet  51  stops  traveling  and 
Th,  De  and  He  return  to  the  standby  position  (step 
S144  and  S1145).  The  image  formation  device  then 
enters  the  standby  condition. 

25  When  the  power  is  turned  off,  the  following 
operating  sequence  will  be  executed.  First  of  all, 
De  and  He  will  move  to  the  image  formation  posi- 
tion  (step  S148).  Next,  ink  sheet  51  will  travel  in  the 
forward  direction  at  least  the  distance  from  printing 

30  point  T  to  printing  point  H,  as  indicated  in  Figure  8, 
and  the  ink  sheet  will  be  regenerated.  After  that,  De 
and  He  will  return  to  the  standby  position,  and  the 
power  of  the  image  formation  device  will  turn  off 
(step  S149).  The  reason  for  the  travel  distance 

35  between  points  T  and  H  is  that  a  shorter  travel  than 
that  cause  portions  of  the  ink  sheet  to  wind  up  on 
the  take-up  roller  without  being  regenerated. 

In  this  operating  sequence,  the  simple  opera- 
tion  of  the  ink  sheet  traveling  in  the  forward  direc- 

40  tion  when  the  power  is  off  allows  the  ink  to  set. 
This  allows  the  image  formation  device  to  be  low 
cost,  because  of  the  simplicity  of  the  device. 

Figures  11  and  12  each  show  an  improvement 
over  the  operating  sequence  in  Figure  9.  In  both 

45  charts,  the  same  step  has  the  same  reference 
number. 

The  difference  between  the  operating  se- 
quence  in  Figure  11  and  that  in  Figure  9  is  that 
even  when  the  image  formation  end  command  is 

50  received  from  the  host  computer,  the  setting  of  the 
ink  on  the  ink  sheet  (step  S160)  takes  place  in  the 
same  manner  as  that  when  the  power  switch  is 
turned  off  (step  S128). 

Another  difference  between  the  operating  se- 
55  quence  in  Figure  12  and  that  in  Figure  9  is  that 

even  when  the  standby  time  exceeds  the  time 
specified  (step  S161)  the  powdered  ink  on  the  ink 
sheet  will  set  (step  S162).  Moreover,  as  already 

44.  As  a  result,  the  powdered  ink  will  not  set 
between  ink  supply  point  D  and  ink  setting  point  H 
(called  the  DH  interval  below),  but  will  be  deposited 
on  ink  sheet  51  by  means  of  electrostatic  force. 

When  all  of  the  ink  sheet  fed  from  feed  roller 
41  has  been  taken  up  by  the  take-up  roller,  it  can 
once  again  be  used  by  reversing  the  direction  of 
feed  roller  41  and  take-up  roller  45. 

To  continuously  to  regenerate  the  sheet  for 
image  formation  using  this  device,  an  ink  sheet 
with  no  ink  gaps  can  be  supplied  immediately  to 
the  image  formation  section  when  image  formation 
begins.  This  results  in  a  smooth  beginning  for  print. 

Figure  9  shows  an  example  of  the  operating 
sequence  of  the  image  formation  device  oT  Figure 
8.  In  Figure  8,  'Th1  indicates  image  formation 
mechanism  42  (thermal  head  46  and  platen  roller 
47).  'De'  indicates  ink  feed  mechanism  43 
(electrode  roller  48  and  sleeve  49).  'He'  indicates 
heat  roller  44. 

When  an  image  formation  command  is  re- 
ceived  (step  S121)  from  the  outside  (for  example, 
from  a  host  computer  that  gives  commands  to  this 
image  formation  device),  Th,  De  and  He  will  move 
(step  S122)  from  a  point  where  they  make  no 
contact  with  the  ink  sheet  (called  the  standby  posi- 
tion  below)  to  a  point  where  they  make  contact  with 
the  ink  sheet  (called  the  image  formation  position). 
Ink  sheet  51  will  then  travel  and  image  formation 
and  ink  sheet  regeneration  will  take  place  (step 
S123). 

When  an  image  formation  end  command  is 
received  from  the  host  computer  (step  S124),  ink 
sheet  51  will  stop  traveling  and  Th,  De  and  He  will 
return  to  the  standby  position  (step  S  125).  The 
image  formation  device  will  then  enter  the  standby 
condition  and  wait  for  the  next  image  formation 
command. 

When  the  power  switch  is  turned  off  (step 
S127),  the  following  operating  sequence  (steps 
S128  and  S129)  takes  place.  First  of  all,  'He' 
moves  to  the  image  formation  position.  Next,  ink 
sheet  51  travels  in  the  forward  direction  the  dis- 
tance  from  point  D  to  point  H,  indicated  in  Figure  1  , 
and  the  ink  on  the  ink  sheet  will  set.  After  that,  'He' 
will  return  to  the  standby  position,  and  the  ink 
sheet  will  travel  in  the  opposite  direction  of  arrow 
52  for  the  distance  of  the  DH  interval.  Subsequent 
to  this,  the  power  of  the  image  formation  device 
will  turn  off. 

Once  the  power  switch  has  been  turned  on,  if  it 
to  be  turned  off  without  the  formation  of  an  image, 
it  will  turn  off  without  regenerating  the  ink  sheet. 

In  this  operating  sequence,  before  turning  the 
power  off,  all  of  the  ink  on  the  ink  sheet  will  have 
set.  Therefore,  later,  if  the  device  is  left  unused  for 
a  long  period  of  time,  no  variation  in  the  thickness 
of  the  ink  layer  on  the  ink  sheet  will  occur  as  result 

10 
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films  with  both  dielectric  and  insulating  properties. 
In  addition  to  these,  any  material  allowing  thermal 
printing  and  easy  ink  peel  off  can  be  used. 

The  advantages  of  using  an  endless  ink  sheet 
5  are  that  it  contributes  to  the  compactness  and  light 

weight  of  the  image  formation  device  because  (1) 
the  ink  sheet  reversing  operation  is  not  necessary 
and  (2)  the  ink  sheet  take-up  roller  is  eliminated. 

The  configuration  in  Figure  15  can  be  consid- 
w  ered  to  have  the  ink  sheet  regeneration  section 

placed  upstream  of  the  thermal  head  as  well  as 
downstream  of  the  thermal  head.  As  a  result,  in  this 
embodiment,  it  is  possible  to  apply  any  of  the 
operating  sequences  already  described. 

75  The  two  operating  sequences  that  are  espe- 
cially  effective  when  applied  to  the  embodiment  if 
Figure  15  will  be  described  below.  Figure  16  is  the 
sequence  1  flow  chart.  Figures  17A  to  17D  show 
the  condition  of  the  device  at  each  step  during  the 

20  execution  of  sequence  1.  Within  each  of  these 
drawings,  Th"  indicates  the  image  formation  sec- 
tion,  which  is  composed  of  thermal  head  65  and 
platen  roller  75.  "De"  indicates  the  ink  sheet  feed 
section,  which  is  composed  of  electrode  roller  70, 

25  sleeve  72  and  power  supply  73.  "He"  indicates  the 
ink  setting  section,  which  contains  heat  roller  74. 

Figure  17A  indicates  the  condition  of  the  de- 
vice  before  the  power  switch  is  turned  on.  At  this 
time,  endless  ink  sheet  61  is  in  the  pre-regenera- 

30  tion  condition.  Endless  ink  sheet  61  may  be  the 
base  layer  only,  on  which  absolutely  no  ink  layer 
has  yet  been  formed.  In  the  same  drawing,  points 
T,  D  and  H  represent  the  printing  point,  the  ink 
supply  point  and  the  setting  point,  respectively. 

35  As  indicated  in  Figure  17B,  when  the  power 
switch  is  turned  on,  endless  ink  sheet  61  will  travel 
in  the  direction  of  arrow  64.  At  this  time,  ink  supply 
section  De  and  ink  setting  section  He  will  be  in  the 
operating  condition,  while  image  formation  section 

40  Th  is  in  the  standby  condition  (steps  S190  and 
S191).  As  a  result,  powdered  ink  71  will  to  supplied 
to  endless  ink  sheet  61  in  ink  supply  section  De. 
Powdered  ink  71  will  be  formed  into  a  thin  layer  in 
ink  setting  section  He,  forming  ink  layer  63  on 

45  endless  ink  sheet  61.  While  this  regeneration  op- 
eration  is  taking  place,  the  endless  ink  sheet  will 
travel  distance  N,  its  total  length  (step  S192). 

Figure  17C  shows  the  condition  in  which  the 
ink  sheet  has  traveled  distance  N,  its  total  length. 

so  At  this  time,  the  top  edge  of  ink  layer  63,  which  has 
set,  will  be  in  ink  supply  position  D.  After  this,  ink 
supply  section  De  will  enter  the  standby  condition 
(step  S183).  Next,  endless  ink  sheet  1  will  travel  in 
the  direction  of  arrow  9  for  distance  L  (step  S184), 

55  which  is  between  ink  supply  point  D  and  ink  setting 
point  H.  This  will  result  in  the  powdered  ink  depos- 
ited  on  the  length  of  distance  L  setting  in  setting 
section  He,  and  as  indicated  in  Figure  17D.  A 

stated,  during  standby,  it  is  best  that  the  cycle  in 
which  the  ink  sets  be  within  eight  hours. 

Figures  13  and  14  each  show  an  improvement 
over  the  operating  sequence  in  Figure  10.  The 
steps  in  Figures  13  and  14  that  are  the  same  as 
those  in  Figure  10  have  the  same  reference  num- 
bers. 

In  the  operating  sequence  in  Figure  13,  when 
an  image  formation  end  command  is  received  from 
the  host  computer,  ink  sheet  regeneration  (step 
170)  occurs  in  the  same  manner  as  that  when  the 
power  is  turned  off  (step  S148). 

In  the  operating  sequence  in  Figure  14,  ink 
sheet  regeneration  (step  S172)  takes  place  even 
when  the  standby  time  exceeds  the  specified  time 
(step  S171). 

Figure  15  shows  another  embodiment  of  the 
image  formation  device  of  this  invention.  This  em- 
bodiment  is  characterized  by  the  use  of  an  endless 
ink  sheet. 

Reference  number  61  in  Figure  15  is  an  end- 
less  ink  sheet.  On  it  ink  layer  63  is  formed  and  ink 
layer  63  is  on  insulating  base  layer  62  which  also 
acts  as  a  dielectric  layer.  While  endless  ink  sheet 
61  is  moving  in  the  direction  of  arrow  64,  ink  sheet 
61  and  thermal  head  65  and  recording  paper  67, 
which  is  moving  in  the  direction  of  arrow  67,  come 
into  contact.  Then,  by  heating  thermal  head  65 
based  on  the  image  signal,  an  image  is  formed  on 
paper  67  (in  the  image  formation  section). 

Ink  layer  63  is  on  endless  ink  sheet  61.  This 
ink  sheet  is  used  to  form  images.  It  is  divided  into 
sections  68,  which  no  longer  have  ink  on  them,  and 
sections  69,  which  still  have  ink.  This  endless  ink 
sheet  will  travel  to  the  ink  regeneration  section 
next.  In  the  ink  regeneration  section,  electrode  70 
is  positioned  so  that  it  makes  contact  with  base 
layer  62  of  endless  ink  sheet  61.  Powdered  ink 
comes  in  contact  with  ink  layer  63,  which  is  the  ink 
side  of  the  ink  sheet. 

In  this  embodiment,  powdered  ink  is  main- 
tained  on  sleeve  72.  Built  into  this  sleeve  is  a 
multipolar  magnetic  roller.  (But  this  invention  is  not 
limited  to  this.)  When  endless  ink  sheet  61  passes 
between  electrode  70  and  sleeve  72  with  a  bias 
voltage  being  applied  by  power  supply  3,  pow- 
dered  ink  will  be  applied  to  the  non-inked  portions 
of  the  ink  sheet.  After  this,  ink  sheet  61  will  travel 
to  heat  roller  74,  and  here  the  powdered  ink  will 
set.  In  addition  to  using  thermal  pressure  deposi- 
tion  to  set  the  ink,  flash  deposition  can  also  be 
used. 

Image  formation  can  take  place  continuously 
by  repeating  the  steps  given  above. 

The  materials  used  for  base  layer  62  of  the 
endless  ink  sheet  of  this  invention  are  materials 
such  as  polyethylene  terephtalate,  polyphenyl  sul- 
fide,  polyimide  and  polyamide,  which  are  polymer 
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to  have  them  take  place  only  when  the  power  is 
turned  on  and  there  is  only  a  base  layer  endless 
ink  sheet,  no  ink  layer. 

In  the  preceding,  the  complicated,  different 
5  types  of  configurations  of  the  image  formation  de- 

vice  of  this  invention  and  the  various  applicable 
operating  sequences  of  these  types  of  configura- 
tions  have  been  described.  Next,  the  control  cir- 
cuits  for  implementing  these  operating  sequences 

10  will  be  described. 
Figures  20  and  21  show  the  control  circuits  for 

implementing  the  operating  sequence  in  Figure  4. 
Figure  20  shows  the  circuit  conditions  when  the 
reset  sequence  (steps  S1  to  S15)  is  executed. 

75  Figure  21  shows  the  circuit  conditions  when  the 
image  formation  sequence  (steps  S16  to  S35)  are 
executed. 

In  Figure  20,  when  power  supply  switch  101  is 
turned  on,  or  when  reset  pulse  104  is  generated, 

20  for  the  various  reasons  already  described,  reset 
signal  105  of  the  image  formation  device  will  be 
generated  from  OR  gate  103.  This  reset  signal  will 
set  flip-flop  circuits  106  and  111.  Setting  flip-flop 
circuit  106  will  also  set  flip-flop  circuit  108,  turning 

25  heater  109  on  and  heating  up  heat  roller  9.  The 
temperature  of  heat  roller  9  will  be  sensed  by 
thermistor  112  as  an  electrical  signal.  Comparators 
113  and  114  will  then  receive  the  sensed  signal. 
Comparator  113  will  respond  to  the  sensed  signal 

30  of  temperature  T1,  which  is  slightly  higher  than 
temperature  TO,  the  appropriate  temperature  of 
heat  roller  9.  Comparator  114  will  respond  to  the 
sensed  signal  of  temperature  T2,  which  is  slightly 
lower  than  temperature  TO.  When  the  temperature 

35  of  heat  roller  9  exceeds  temperature  T1  ,  heat  roller 
9  will  turn  off. 

When  the  temperature  of  heat  roller  9  exceeds 
temperature  T2,  the  output  signal  of  AND  gate  117 
will  rise,  setting  flip-flop  circuit  118,  starting  the 

40  rotation  of  sleeve  rotation  motor  119,  then  setting 
flip-flop  circuit  120,  switching  change-over  switch  7 
and  applying  voltage  Vb  to  back-side  electrode 
roller  6.  When  flip-flop  123  is  set,  guide  roller 
motor  124  will  start  and  move  guide  rollers  14  and 

45  15  to  the  image  formation  position.  At  the  same 
time,  counter  126  will  begin  counting  the  output 
pulses  of  rotary  encoder  125,  which  is  linked  to 
guide  roller  motor  124. 

When  guide  rollers  14  and  15  move  to  the 
50  image  formation  position,  the  output  signal  of  coun- 

ter  126  and  the  output  signal  of  AND  gate  127  will 
rise.  As  a  result  of  this,  flip-flop  circuit  123  will  be 
reset,  guide  roller  motor  124  will  stop,  flip-flop 
circuit  128  will  be  set  and  ink  sheet  transport  motor 

55  129  will  start.  At  the  same  time,  counter  131  will 
begin  counting  the  output  pulses  of  rotary  encoder 
130,  which  is  linked  to  ink  sheet  transport  motor 
129. 

complete  layer  of  ink  will  be  formed  on  the  entire 
surface  of  the  endless  ink  sheet. 

After  this,  the  endless  ink  sheet  will  stop  mov- 
ing  and  the  image  formation  device  will  enter  the 
standby  condition,  in  which  it  waits  for  a  command 
from  the  host  computer  to  begin  image  formation 
(steps  S185  and  S186).  As  already  explained  in 
Figure  15,  when  an  image  formation  command  is 
received  after  this,  image  formation  will  take  place 
while  regeneration  of  the  ink  sheet  is  taking  place. 

Figure  18  is  a  flow  chart  of  sequence  2.  Fig- 
ures  19A  to  19D  show  the  conditions  of  the  image 
formation  device  during  the  execution  of  sequence 
2.  Figure  19A  shows  the  condition  of  the  device 
before  the  power  is  turned  on.  At  this  time,  endless 
ink  sheet  61  is  either  in  the  condition  it  is  in  after  it 
has  been  used  for  image  formation  or  it  is  in  a 
condition  in  which  an  ink  layer  has  not  been 
formed. 

When  the  power  switch  is  turned  on,  endless 
ink  sheet  61  will  travel  in  the  direction  of  arrow  64. 
At  this  time,  ink  supply  section  De  and  ink  setting 
section  He  are  in  the  operating  condition,  while 
image  formation  section  Th  is  in  the  standby  con- 
dition.  A  complete  layer  of  ink  layer  will  be  formed 
on  endless  ink  sheet  61  (steps  S190  and  S191). 
Endless  ink  sheet  61  will  travel  from  printing  point 
T  to  ink  setting  point  H  in  this  condition,  distance 
M,  until  it  reaches  ink  supply  point  D  (step  S192). 
As  indicated  in  Figure  19B,  the  result  will  be  that 
ink  layer  63  will  be  formed  between  printing  point  T 
and  ink  setting  point  H.  Between  ink  setting  point  H 
and  ink  supply  point  D,  the  powdered  ink  will  have 
been  deposited,  but  not  yet  set. 

After  this,  ink  supply  section  De  enters  the 
standby  condition  and  endless  ink  sheet  1  will 
travel  distance  L,  the  distance  between  ink  setting 
point  H  and  ink  supply  point  D,  setting  the  remain- 
ing  powdered  ink  (steps  S193  and  S194).  As  a 
result,  a  complete  layer  of  ink,  ink  layer  63,  is 
formed  on  endless  ink  sheet  61  for  distance  M,  as 
indicated  in  Figure  19C. 

After  this,  ink  setting  section  He  enters  the 
standby  condition  and  endless  ink  sheet  61  travels 
distance  L  in  the  direction  of  arrow  76  (steps  196, 
197  and  S198),  which  is  opposite  its  direction  of 
travel  until  now.  As  shown  in  Figure  19C,  the  result 
is  that  a  complete  layer  of  ink  will  be  formed  on 
endless  ink  sheet  61  for  distance  M. 

Subsequently,  ink  setting  section  He  enters  the 
standby  condition  and  endless  ink  sheet  61  travels 
distance  L  in  the  direction  of  arrow  76  (steps  S196, 
S197  and  S198),  which  is  opposite  its  direction  of 
travel  until  now.  As  shown  in  Figure  19D,  the  result 
is  that  the  device  enters  the  print  enable  condition 
and  waits  for  a  command  from  the  host  computer 
to  begin  image  formation. 

Concerning  sequences  1  and  2,  it  is  acceptable 
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the  reset  sequence  (steps  S40  to  S53),  while  Fig- 
ure  23  shows  the  circuit  conditions  for  executing 
the  image  formation  sequence  (steps  S54  to  S76). 

The  circuit  conditions  in  Figure  22  are  largely 
5  the  same  as  those  of  Figure  20.  The  only  dif- 

ference  is  the  operation  of  flip-flop  circuit  120, 
which  controls  change-over  switch  7.  That  is,  in 
Figure  22,  when  reset  signal  105  is  generated,  flip- 
flop  circuit  120  enters  the  reset  condition,  which 

w  results  in  back-side  electrode  roller  6  being 
grounded,  the  stopping  of  the  ink  supply  to  the  ink 
sheet  and  the  setting  of  the  ink. 

In  Figure  23,  with  the  power  on,  when  a  pulse 
to  begin  image  formation  is  received  from  the  host 

75  computer,  first  heater  109  will  turn  on.  When  its 
temperature  exceeds  temperature  T2,  sleeve  motor 
119  will  begin  to  rotate  and  voltage  Vb  will  be 
applied  to  back-side  electrode  roller  6.  In  addition, 
guide  roller  motor  124  will  start  and  guide  rollers 

20  14  and  15  will  move  to  the  image  formation  posi- 
tion.  Also,  ink  sheet  transport  motor  129  will  start 
and  ink  sheet  3  will  begin  to  travel. 

When  ink  sheet  3  has  traveled  distance  L2,  the 
output  signal  of  counter  152  will  rise,  setting  flip- 

25  flop  circuit  141,  starting  paper  transport  motor  142 
and  feeding  the  recording  paper.  When  the  installa- 
tion  of  the  recording  paper  has  ended,  the  output 
signals  of  micro  switch  143  and  counter  153  will 
rise,  setting  flip-flop  circuit  147,  moving  thermal 

30  head  10  to  the  image  formation  position  and  begin- 
ning  image  formation. 

When  image  formation  end  pulse  135  is  input, 
the  paper  transport  motor  will  stop  and  thermal 
head  transport  motor  148  will  start,  moving  thermal 

35  head  10  to  the  standby  position.  Change-over 
switch  7  will  switch  and  back-side  electrode  roller  6 
will  be  grounded.  At  the  same  time,  counter  154 
will  begin  operating  and  its  output  signal  will  rise  at 
the  point  where  ink  sheet  3  has  traveled  distance 

40  L1.  This  will  cause  flip-flop  circuits  106,  118  and 
128  to  reset,  turning  heater  109  off  and  stopping 
sleeve  rotation  motor  119  and  ink  sheet  transport 
motor  129.  In  addition,  guide  roller  motor  124  will 
start  again  and  return  guide  rollers  14  and  15  to  the 

45  standby  position. 
Figure  24  shows  the  circuit  conditions  of  the 

operating  sequence  (steps  S98  to  S1  1  1  )  when  the 
power  switch  of  the  control  circuit  that  executes  the 
operating  sequence  in  Figure  7  is  off.  The  circuit 

so  conditions  when  the  image  formation  sequence 
(steps  S81  to  S97)  in  Figure  7  is  executed  are  the 
same  as  Figure  21  . 

Instead  of  the  reset  signal  105  in  Figure  7, 
Figure  24  uses  signal  156,  which  reverses  the 

55  output  signal  of  power  switch  101.  Therefore,  when 
power  switch  101  is  turned  off,  heater  109  turns  on 
and  at  the  point  where  its  temperature  reaches 
temperature  T2,  sleeve  rotation  motor  119  will  start 

When  the  travel  distance  of  the  ink  sheet 
reaches  distance  L1,  the  output  signal  of  counter 
131  will  rise.  As  a  result,  flip-flop  circuits  106,  118, 
120  and  128  will  all  be  reset,  thereby  turning  off 
heat  roller  109,  stopping  the  rotation  of  sleeve  19, 
grounding  back-side  electrode  roller  6  and  stopping 
the  travel  of  the  ink  sheet.  Then,  flip-flop  circuit  123 
will  once  again  be  set  and  guide  roller  motor  124 
will  rotate,  causing  guide  roller  14  and  15  to  return 
to  the  standby  position. 

Next,  the  circuit  conditions  in  Figure  21  will  be 
described.  In  Figure  21,  the  same  elements  as 
those  in  Figure  20  have  the  same  reference  num- 
bers. 

When  the  power  is  on  and  an  image  formation 
start  pulse  is  input  from  the  host  computer,  flip-flop 
circuits  106  and  111  will  be  set.  As  in  Figure  20, 
this  will  cause  heat  roller  9  to  turn  on,  and  at  the 
point  where  the  temperature  of  heat  roller  9  ex- 
ceeds  temperature  T2,  sleeve  motor  119  will  begin 
to  rotate  and  change-over  switch  7  will  switch  and 
voltage  Vb  will  be  applied  to  back-side  electrode 
roller  6.  In  addition,  flip-flop  circuit  141  will  be  set, 
paper  transport  motor  142  will  start  and  the  record- 
ing  paper  will  feed. 

When  the  recording  paper  has  been  set  in  the 
specified  position,  the  output  signal  of  AND  gate 
144  will  rise  so  that  micro  switch  143  can  detect 
the  leading  end  of  the  paper  and  experience  a  rise 
in  its  output  signal.  As  a  result  of  this,  flip-flop 
circuit  128  will  be  set  and  the  ink  sheet  will  begin 
to  travel  by  means  of  ink  sheet  transport  motor 
129.  Flip-flop  circuit  147  will  then  be  set  and  ther- 
mal  head  10  will  begin  to  move  to  the  image 
formation  position  by  means  of  thermal  head  motor 
148.  When  thermal  head  10  reaches  the  image 
formation  position,  the  output  signal  of  counter  150 
will  rise.  This  will  reset  flip-flop  circuit  147  and  stop 
the  movement  of  thermal  head  10  as  well  as  set 
flip-flop  circuit  123,  start  guide  roller  motor  124  and 
move  guide  rollers  14  and  15  to  the  image  forma- 
tion  position.  In  this  manner,  image  formation  will 
begin. 

When  all  of  the  recording  paper  has  been  used 
up,  micro  switch  145  will  detect  the  end  of  the 
recording  paper  and  its  output  signal  will  rise. 
Then,  image  formation  end  pulse  135  will  be  input. 
When  all  of  the  recording  paper  has  been  used  up, 
the  output  signal  of  AND  gate  137  will  rise  and  flip- 
flop  circuits  106,  118,  120,  128  and  141  will  reset, 
turning  heater  109  off,  stopping  the  rotation  of 
sleeve  19  and  grounding  back-side  electrode  roller 
6.  In  addition,  flip-flop  123  and  147  will  set  and 
guide  rollers  14  and  15  and  thermal  head  10  will 
return  to  the  standby  position. 

Figures  22  and  23  show  the  control  circuits  for 
executing  the  operating  sequence  in  Figure  6.  Fig- 
ure  22  shows  the  circuit  conditions  for  executing 
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the  ink  sheet  reaches  the  length  of  the  DH  interval, 
the  output  signal  of  counter  189  will  rise,  resetting 
flip-flop  circuit  190  and  stopping  transport  motor 
179. 

5  Figure  27  shows  the  circuit  conditions  of  the 
operating  sequence  (steps  S147  to  S149)  when  it 
is  executed  when  the  power  switch  of  the  control 
circuit  that  executes  the  operating  sequence  in 
Figure  10  is  turned  off.  The  circuit  conditions  when 

w  operating  sequence  steps  S140  to  S146  of  Figure 
10  are  executed  are  the  same  as  those  in  Figure 
25. 

In  Figure  27,  when  power  switch  160  is  turned 
off,  De  motor  170  and  He  motor  175  start  operating 

75  and  move  De  and  He  to  their  image  formation 
position.  When  De  and  He  reach  their  image  for- 
mation  position,  the  output  signals  of  counters  172 
and  177  will  rise.  This  will  cause  De  motor  170  and 
He  motor  175  to  stop.  At  the  same  time,  the  output 

20  signal  of  AND  gate  193  will  rise,  setting  flip-flop 
circuit  178  and  starting  the  operation  of  transport 
motor  179. 

When  transport  motor  179  has  caused  the  ink 
sheet  to  travel  the  length  of  the  TH  interval,  the 

25  output  signal  of  counter  194  will  rise  and  transport 
motor  179  will  stop. 

Figure  28  shows  the  circuit  conditions  when 
the  image  formation  operating  sequence  (steps 
S120  to  S126)  of  the  control  circuit  in  Figure  11  is 

30  executed.  The  circuit  conditions  when  the  power 
switch  off  sequence  (steps  S127  to  S129)  of  Figure 
1  1  is  executed  are  the  same  as  those  of  Figure  26. 
In  Figure  28,  the  operations  when  the  pulse  that 
starts  image  formation  is  received  are  the  same  as 

35  those  in  Figure  25. 
When  an  image  formation  end  pulse  is  re- 

ceived,  flip-flop  circuits  164  and  169  will  be  set 
once  again  and  this  will  return  Th  and  De  to  the 
standby  position.  At  the  same  time,  flip-flop  circuit 

40  181  will  be  set  and  counter  188  will  start  operating 
and  calculate  the  distance  that  transport  motor  179 
moves  the  ink  sheet. 

When  the  ink  sheet  travel  distance  reaches  the 
length  of  the  DH  interval,  the  output  signal  of 

45  counter  188  will  rise.  This  will  once  again  set  flip- 
flop  174  and  return  He  to  the  standby  position.  The 
output  signal  of  AND  gate  187  will  rise  and  set  flip- 
flop  circuit  190.  This  will  cause  transport  motor  179 
to  reverse  direction  and  move  the  ink  sheet  in  the 

so  opposite  direction. 
When  the  distance  the  ink  sheet  travels  in  the 

reverse  direction  reaches  the  length  of  the  DH 
interval,  the  output  signal  of  counter  189  will  rise 
and  reset  flip-flop  circuit  190.  This  will  stop  the 

55  travel  of  the  ink  sheet  in  the  opposite  direction. 
Figure  29  shows  the  circuit  conditions  when 

the  standby  sequence  and  the  power  switch  turn 
off  sequence  (steps  S161,  S162  and  S127  to  S129) 

and  back-side  electrode  roller  6  will  be  grounded. 
Guide  roller  motor  124  will  start  operating  and 
guide  rollers  14  and  15  will  move  to  the  image 
formation  position  and  the  ink  sheet  will  begin  to 
travel.  When  the  travel  of  the  ink  sheet  reaches 
distance  L1,  the  output  signal  of  counter  131  will 
rise,  and  this  will  cause  the  image  formation  device 
to  enter  the  standby  condition. 

Figures  25  and  26  show  the  control  circuits  for 
executing  the  operating  sequence  in  Figure  9.  Fig- 
ure  25  shows  the  circuit  conditions  for  executing 
the  image  formation  sequence  (steps  S120  to 
S126)  and  Figure  26  shows  the  circuit  conditions 
for  executing  the  power  off  sequence  (steps  S127 
to  S129)  after  the  end  of  image  formation. 

In  Figure  25,  with  power  switch  160  on,  when 
image  formation  start  pulse  162  is  input  from  the 
host  computer,  flip-flop  circuits  164,  169  and  174 
will  be  set,  starting  Th  motor  165,  De  motor  170 
and  He  motor  176.  This  will  cause  image  formation 
mechanism  42  (Th),  ink  supply  mechanism  43  (De) 
and  heat  roller  44  (He)  to  start  moving  toward  the 
image  formation  position.  At  the  same  time,  flip- 
flop  circuit  1  81  will  be  set. 

The  amount  of  movement  of  Th  ,  De  and  He 
will  be  detected  by  rotary  encoders  166,  171  and 
176,  respectively.  At  the  point  where  each  of  these 
reach  the  image  formation  position,  the  output  sig- 
nals  of  counters  167,  172  and  174  will  rise.  This 
will  cause  the  output  signal  of  AND  gate  182  to 
rise,  setting  flip-flop  178  and  starting  transport  mo- 
tor  179.  The  result  will  be  the  start  of  ink  sheet  and 
recording  paper  travel  and  the  start  of  image  for- 
mation  and  ink  sheet  regeneration. 

When  an  image  formation  end  pulse  is  input 
from  the  host  computer,  flip-flop  circuit  178  will 
reset  and  the  travel  of  the  ink  sheet  will  stop.  At  the 
same  time,  flip-flop  circuits  164,  169  and  174  will 
be  set  again  and  Th,  De  and  He  will  return  to  their 
standby  positions. 

in  Figure  26,  when  power  switch  106  is  turned 
off,  flip-flop  circuit  174  will  be  set  and  He  transport 
motor  175  will  start.  At  the  same  time,  flip-flop 
circuit  185  will  also  be  set. 

When  He  motor  175  moves  He  to  the  image 
formation  position,  the  output  signal  of  counter  177 
will  rise  and  this  will  set  flip-flop  circuit  178  and 
start  rotating  transport  motor  179.  The  result  is  that 
the  ink  sheet  will  travel  and  the  powdered  ink  on 
the  ink  sheet  will  set. 

When  the  travel  of  the  ink  sheet  reaches  the 
length  of  the  DH  interval,  the  output  signal  of 
counter  188  will  rise.  This  will  cause  flip-flop  circuit 
178  to  reset  and  stop  transport  motor  179.  At  the 
same  time,  flip-flop  185  will  also  reset,  setting  flip- 
flop  circuit  190,  rotating  transport  motor  179  in  the 
reverse  direction,  which  will  move  the  ink  sheet  in 
the  reverse  direction.  When  the  reverse  travel  of 
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flip-flop  circuits  202  and  206  will  be  set  and  De  and 
He  will  move  to  their  operating  position.  When  their 
operations  have  been  completed,  the  output  signal 
of  AND  gate  212  will  rise.  This  will  set  flip-flop 

5  circuit  213  and  operate  transport  motor  214.  When 
transport  motor  214  have  moved  the  endless  ink 
sheet  its  total  length,  length  N,  the  output  signal  of 
counter  216  will  rise,  once  again  setting  flip-flop 
202  and  returning  De  to  its  standby  position. 

70  At  the  same  time,  counter  217  will  begin  to 
operate.  When  the  endless  ink  sheet  travels  again 
and  reaches  distance  L,  the  output  signal  of  coun- 
ter  217  will  rise.  The  result  will  be  the  resetting  of 
flip-flop  circuit  213  and  the  stopping  of  transport 

75  motor  214.  In  addition,  flip-flop  circuit  206  will  be 
set  again  and  He  will  return  to  its  standby  position. 

Figure  33  shows  the  control  circuit  for  execut- 
ing  the  operating  sequence  in  Figure  18.  In  Figure 
18,  as  in  Figure  33,  when  power  switch  200  is 

20  turned  on,  De  and  He  will  move  their  operating 
position  and  transport  motor  214  will  begin  to 
rotate.  When  transport  motor  214  has  move  the 
endless  sheet  distance  M,  the  output  signal  of 
counter  218  will  rise,  once  again  setting  flip-flop 

25  circuit  202  and  returning  De  to  the  standby  con- 
dition. 

After  this,  the  endless  sheet  will  once  again  be 
moved  length  L  and  the  output  signal  of  counter 
219  will  rise,  causing  flip-flop  circuit  206  to  set 

30  again  and  He  to  return  to  the  standby  position.  At 
the  same  time,  flip-flop  circuit  211  will  reset  and 
the  output  signal  of  AND  gate  220  will  rise,  setting 
flip-flop  circuit  221  .  This  will  cause  transport  motor 
214  to  move  in  the  reverse  direction,  starting  the 

35  endless  sheet  to  move  in  the  reverse  direction. 
When  this  reverse  movement  reaches  distance  L, 
the  output  of  counter  222  will  rise  and  flip-flop 
circuit  221  will  reset,  stopping  the  movement  of  the 
endless  sheet. 

40  Power  switch  200  of  Figures  32  and  33  may  be 
used  to  replace  the  circuits  of  Figure  34  or  Figure 
35.  When  the  circuits  in  Figure  34  are  replaced, 
power  switch  200  will  turn  on.  Only  when  manual 
return  switch  223  is  also  depressed  will  the  operat- 

45  ing  sequence  in  Figure  16  or  Figure  18  be  ex- 
ecuted.  Return  switch  223  can  also  be  used  as  the 
ink  layer  formation  request  switch  when 
[regenerating]  an  ink  sheet  that  has  no  ink  layer  on 
it.  On  the  other  hand,  when  the  circuits  in  Figure  35 

50  are  replaced  and  power  switch  200  turns  on,  ink 
layer  detector  224  will  operate  and  check  for  an  ink 
layer  on  the  endless  ink  sheet.  If  an  ink  layer  is  not 
detected,  ink  layer  detector  224  will  output  a  pulse 
signal  and  the  sequence  in  Figure  16  or  that  in 

55  Figure  18  will  be  executed. 
Of  the  various  control  circuits  described  above, 

most  of  them  can  be  executed  using  a  pro- 
grammed  computer.  Above,  a  number  of  the  good 

of  the  control  circuit  that  implements  the  sequence 
in  Figure  12  are  executed.  The  circuit  conditions 
when  the  image  formation  sequence  in  Figure  12 
(steps  S120  to  S126)  is  executed  are  the  same  as 
those  in  Figure  25. 

In  Figure  29,  with  power  switch  160  on,  retrig- 
gerable  timer  194  will  be  triggered  by  image  for- 
mation  end  pulse  182  from  the  host  computer. 
When  retriggerable  timer  194  measures  the  speci- 
fied  amount  of  time,  it  will  output  a  pulse  signal. 
This  pulse  signal  will  once  again  trigger  retrig- 
gerable  timer  194.  In  this  manner,  when  retrig- 
gerable  timer  194  is  standing  by,  it  will  output  a 
pulse  signal  at  each  specified  time.  The  operations 
that  take  place  as  a  result  of  the  generation  of  this 
pulse  signal  are  the  same  as  those  operations 
when  the  power  is  turned  off  in  Figure  25.  In 
addition,  the  operations  that  take  place  when  the 
power  switch  is  turned  off  in  Figure  29  are  the 
same  as  those  operations  in  Figure  25. 

Figure  30  shows  the  circuit  conditions  for  ex- 
ecuting  the  image  formation  sequence  (steps  S140 
to  S146)  of  the  control  circuit  that  executes  the 
operating  sequence  in  Figure  13.  The  circuit  con- 
ditions  when  the  power  switch  turn  off  sequence 
(steps  147  to  S149)  of  Figure  13  is  executed  are 
the  same  as  those  in  Figure  27. 

In  Figure  30,  the  operations  when  the  image 
formation  start  pulse  is  input  from  the  host  com- 
puter  are  the  same  as  those  in  Figure  25.  When  an 
image  formation  end  pulse  is  input  from  the  host 
computer,  flip-flop  circuit  164  will  be  set  again  and 
Th  will  return  to  the  standby  position.  At  the  same 
time,  counter  194  will  start  operating  and  measure 
the  distance  transport  motor  179  moves  the  ink 
sheet.  When  this  distances  reaches  the  length  of 
the  TH  interval,  the  output  signal  of  counter  194  will 
rise,  resetting  flip-flop  circuit  178  and  stopping  the 
travel  of  the  ink  sheet.  In  addition,  flip-flop  circuits 
169  and  174  will  be  set  again  and  De  and  He  will 
return  to  the  standby  position. 

Figure  31  shows  the  circuit  conditions  for  ex- 
ecuting  the  standby  sequence  and  the  power 
switch  turn  off  sequence  (steps  S171  and  S172 
and  S147  to  S149)  of  the  control  circuit  that  ex- 
ecutes  the  operating  sequence  in  Figure  14.  The 
circuit  conditions  when  the  operating  sequence  of 
steps  S140  to  S146  of  Figure  13  are  executed  are 
the  same  as  those  in  Figure  25. 

In  Figure  31,  as  in  Figure  29,  during  standby, 
retriggerable  timer  194  will  output  a  pulse  signal  at 
specified  time  cycles.  When  this  pulse  signal  is 
output  and  when  power  switch  160  is  turned  off, 
the  same  operations  as  those  when  the  power 
switch  is  turned  off  in  Figure  27  will  take  place. 

Figure  32  shows  the  control  circuit  that  ex- 
ecutes  the  operating  sequence  in  Figure  16.  In 
Figure  16,  when  power  switch  200  is  turned  on, 
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examples  of  embodiments  of  this  invention  have 
been  described.  However,  this  invention  is  not 
limited  to  only  those  embodiments.  A  variety  of 
variations  within  a  range  that  does  not  depart  from 
the  substance  of  this  invention  also  fall  within  the 
scope  of  this  invention. 

Potential  Industrial  Uses 

This  invention  can  be  applied  to  a  broad  range 
of  image  formation  devices,  such  as  those  of  fac- 
simile  machines,  copiers,  serial  printers,  line  print- 
ers,  CAD  output  printers,  plotters  and  POS  terminal 
output  printers. 

Claims 

1.  An  image  formation  device  that  uses  an  ink 
sheet  and  is  comprised  of  a  transport  means 
for  moving  the  said  ink  sheet,  a  regeneration 
means  that  regenerates  the  said  ink  sheet,  an 
image  formation  means  that  forms  images  us- 
ing  the  said  ink  sheet.  An  image  formation 
device  that  is  characterized  by  the  aforemen- 
tioned  regeneration  means  being  placed  up- 
stream  of  the  aforementioned  image  formation 
means  in  line  with  the  direction  of  ink  sheet 
travel. 

2.  The  image  formation  device  in  claim  1  in 
which  the  regeneration  means  is  comprised  of 
an  ink  supply  means  that  supplies  ink  to  the 
aforementioned  ink  sheet  and  an  ink  setting 
means  that  sets  the  ink  on  the  ink  sheet. 

3.  The  image  formation  device  in  claim  2,  which 
is  also  comprised  of  a  control  means  that 
controls  the  ink  sheet  transport  means  and 
moves  the  ink  sheet  a  specified  distance  while 
the  ink  sheet  regeneration  means  is  being  con- 
trolled,  and  carries  out  ink  sheet  regeneration 
when  at  least  either  the  power  of  the  image 
formation  device  is  turned  on  or  the  device  is 
reset. 

4.  The  image  formation  device  in  claim  3,  which 
is  also  characterized  by  the  aforementioned 
specified  distance  being  an  ink  sheet  length 
that  is  at  least  the  length  between  the  ink 
supply  means  and  the  ink  setting  means. 

5.  The  image  formation  device  in  claim  2,  which 
is  also  comprised  of  a  control  means  that 
controls  the  aforementioned  ink  sheet  transport 
means  and  moves  the  ink  a  specified  distance 
while  controlling  the  regeneration  means  and 
setting  the  ink  on  the  ink  sheet  when  at  least 
either  the  power  is  turned  on  or  there  is  a 

reset. 

6.  The  image  formation  device  in  claim  5,  which 
is  characterized  by  the  aforementioned  speci- 

5  fied  distance  being  at  least  the  length  of  the 
ink  sheet  between  the  aforementioned  regen- 
eration  means  and  the  aforementioned  setting 
means. 

w  7.  The  image  formation  device  in  claim  2,  which 
is  characterized  by  a  control  means  that  con- 
trols  the  aforementioned  transport  means  and 
moves  the  ink  sheet  only  the  specified  dis- 
tance  while  controlling  the  regeneration  means 

rs  and  regenerating  the  ink  sheet  immediately 
before  the  start  of  image  forming. 

8.  The  image  formation  device  in  claim  7,  which 
is  characterized  by  the  aforementioned  speci- 

20  fied  distance  being  at  least  the  length  of  the 
ink  sheet  between  the  ink  supply  means  and 
the  image  formation  means. 

9.  The  image  formation  device  in  claim  2,  which 
25  is  characterized  by  a  control  means  that  con- 

trols  the  ink  sheet  transport  means  and  trans- 
ports  the  ink  sheet  a  specified  distance  only, 
while  controlling  the  regeneration  means  and 
setting  the  ink  on  the  ink  sheet  after  the  end  of 

30  image  formation. 

10.  The  image  formation  device  in  claim  9,  which 
is  characterized  by  the  aforementioned  speci- 
fied  distance  being  at  least  the  distance  be- 

35  tween  the  ink  supply  means  and  the  ink  setting 
means. 

11.  The  image  formation  device  in  claim  2,  which 
is  also  comprised  of  a  control  means  that 

40  controls  the  ink  sheet  transport  means  and 
moves  the  ink  sheet  a  specified  distance  only, 
while  controlling  the  aforementioned  regenera- 
tion  means  and  setting  the  ink  on  the  ink  sheet 
after  the  power  switch  of  this  device  is  turned 

45  off  and  before  the  electric  power  is  shut  off. 

12.  The  image  formation  device  in  claim  11,  which 
is  characterized  by  the  aforementioned  speci- 
fied  distance  being  the  length  of  the  ink  sheet 

so  between  the  ink  supply  means  and  the  ink 
setting  means. 

13.  An  image  formation  device  that  uses  an  ink 
sheet  and  is  comprised  of  a  transport  means 

55  for  moving  the  said  ink  sheet,  a  regeneration 
means  that  regenerates  the  said  ink  sheet,  and 
an  image  formation  means  that  forms  images 
using  the  said  ink  sheet.  An  image  formation 
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of  the  ink  sheet  between  the  ink  supply  means 
and  the  ink  setting  means. 

22.  The  image  formation  device  in  claim  20,  in 
which  distance  number  2  is  equal  to  distance 
number  1. 

23.  The  image  formation  device  in  claim  14,  which 
is  also  comprised  of  a  control  means  that 
controls  the  ink  sheet  transport  means  and 
moves  the  ink  sheet  a  specified  distance  only, 
while  controlling  the  regeneration  means  and 
regenerating  the  ink  sheet  after  image  forma- 
tion  has  ended. 

24.  The  image  formation  device  of  claim  23,  in 
which  the  specified  distance  is  at  least  the 
length  of  the  ink  sheet  between  the  ink  supply 
means  and  the  image  formation  means. 

device  that  is  characterized  by  the  aforemen- 
tioned  regeneration  means  being  placed  down- 
stream  of  the  aforementioned  image  formation 
means  in  line  with  the  direction  of  ink  sheet 
travel.  5 

14.  The  image  formation  device  of  claim  13,  which 
is  characterized  by  the  aforementioned  regen- 
eration  means  containing  an  ink  supply  means 
that  supplies  ink  to  the  ink  sheet  and  an  ink  10 
setting  means  that  sets  the  ink  that  has  been 
supplied  to  the  ink  sheet. 

15.  The  image  formation  device  of  claim  14,  which 
is  also  comprised  of  a  control  means  that  75 
controls  the  aforementioned  regeneration 
means,  that  sets  the  ink  on  the  ink  sheet  and 
that  controls  the  ink  sheet  transport  means  and 
reverses  the  direction  of  the  ink  sheet  distance 
number  2,  while  controlling  the  ink  sheet  trans-  20 
port  means  and  moving  the  ink  sheet  distance 
number  1  after  the  power  switch  has  been 
turned  off  and  before  the  power  is  shut  off. 

25.  The  image  formation  device  in  claim  14,  which 
is  also  comprised  of  a  control  means  that 
controls  the  regeneration  means  and  sets  the 
ink  on  the  ink  sheet  and  also  controls  the  ink 

25  sheet  transport  means  and  moves  backwards 
the  ink  sheet  distance  number  2  only,  after 
controlling  the  ink  sheet  transport  means  and 
moving  the  ink  sheet  distance  number  1  only 
at  specified  time  cycles  during  standby. 

30 
26.  The  image  formation  device  in  claim  25,  in 

which  distance  number  1  is  at  least  the  length 
of  the  ink  sheet  between  the  ink  supply  means 
and  the  ink  setting  means. 

35 
27.  the  image  formation  device  in  claim  25,  in 

which  distance  number  2  is  equal  to  distance 
number  1. 

40  28.  The  image  formation  device  in  claim  14,  which 
is  also  comprised  of  a  control  means  that 
controls  the  ink  sheet  transport  means  and 
moves  the  ink  sheet  a  specified  distance  only, 
while  controlling  the  regeneration  means  and 

45  regenerating  the  ink  sheet  at  specified  cycles 
during  standby. 

16.  The  image  formation  device  of  claim  15,  in 
which  distance  number  1  is  at  least  the  length 
of  the  ink  sheet  between  the  ink  supply  means 
and  the  ink  setting  means. 

17.  The  image  formation  device  of  claim  15,  in 
which  distance  number  2  is  equal  to  distance 
number  1. 

18.  The  image  formation  device  in  claim  14,  which 
is  comprised  of  a  control  means  that  controls 
the  ink  sheet  transport  means  and  moves  the 
ink  sheet  a  specified  distance  only,  while  con- 
trolling  the  regeneration  means  and  regenerat- 
ing  the  ink  sheet  after  the  power  switch  has 
been  turned  off  and  before  the  power  shuts  off. 

19.  The  image  formation  device  in  claim  18,  in 
which  the  specified  distance  is  at  least  the 
length  of  the  ink  sheet  between  the  ink  supply 
means  and  the  image  formation  means. 

20.  The  image  formation  device  in  claim  14,  which 
is  also  comprised  of  a  control  means  that 
controls  the  regeneration  means  and  sets  the 
ink  on  the  ink  sheet,  and  then  controls  the  ink  50 
sheet  transport  means  and  moves  the  ink 
sheet  distance  number  2  only,  while  controlling 
the  ink  sheet  transport  means  and  moving  the 
ink  sheet  distance  number  1  only  after  image 
formation  has  ended.  55 

21.  The  image  formation  device  in  claim  20,  in 
which  distance  number  1  is  at  least  the  length 

29.  The  image  formation  device  of  claim  28,  in 
which  the  specified  distance  is  at  least  the 
length  of  the  ink  sheet  between  the  ink  supply 
means  and  the  image  formation  means. 

30.  An  image  formation  device  that  uses  an  ink 
sheet  and  is  comprised  of  a  transport  means 
for  moving  the  said  ink  sheet,  a  regeneration 
means  for  regenerating  the  said  ink  sheet,  an 
image  formation  means  that  forms  images  us- 
ing  the  said  ink  sheet.  An  image  formation 
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device  that  is  characterized  by  the  aforemen- 
tioned  ink  sheet  being  an  endless  ink  sheet. 

31.  The  image  formation  device  of  claim  30,  in 
which  the  regeneration  means  includes  an  ink  5 
supply  means  that  supplies  ink  to  the  ink  sheet 
and  an  ink  setting  means  that  sets  the  ink  that 
has  been  supplied  to  the  ink  sheet. 

32.  The  image  formation  device  of  claim  31  ,  which  10 
is  also  comprised  of  a  control  means  that 
controls  the  transport  means  and  moves  the 
ink  sheet  distance  number  1  only  while  control- 
ling  the  transport  means  and  regenerating  the 
ink  sheet  before  image  formation  begins.  ?5 

33.  The  image  formation  device  of  claim  32,  in 
which  distance  number  1  is  at  least  the  total 
length  of  the  ink  sheet. 

20 
34.  The  image  formation  device  in  claim  32,  in 

which  distance  number  1  is  at  least  the  length 
of  the  ink  sheet  between  the  ink  supply  means 
and  the  image  formation  means. 

25 
35.  The  image  formation  device  in  claim  32,  which 

is  characterized  by  the  control  means  control- 
ling  the  transport  means  and  moving  the  ink 
sheet  distance  number  2  only,  while  controlling 
the  regeneration  means  and  setting  the  ink  on  30 
the  ink  sheet  after  the  ink  sheet  has  traveled 
distance  number  1  . 

36.  The  image  formation  device  in  claim  35,  in 
which  distance  number  2  is  at  least  the  length  35 
of  the  ink  sheet  between  the  ink  supply  means 
and  the  ink  setting  means. 

37.  The  image  formation  device  in  claim  32,  in 
which  the  control  means  controls  the  transport  40 
means  and  moves  the  ink  sheet  distance  num- 
ber  3  only  in  the  reverse  direction  after  the  ink 
sheet  travels  distance  number  2. 

38.  The  image  formation  device  in  claim  37,  in  45 
which  distance  number  3  is  equal  to  distance 
number  2. 

50 

55 
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