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Thermal  transfer  recording  method  and  recording  apparatus  using  the  same. 

©  A  thermal  transfer  recording  apparatus  for  trans- 
ferring  an  ink  of  an  ink  sheet  to  a  recording  medium 
to  record  an  image  on  the  recording  medium  in- 
cludes  a  conveying  unit  for  conveying  the  ink  sheet, 

{^a  determining  unit  for  determining  a  relative  speed 
^ o f   the  ink  sheet  with  respect  to  the  recording  me- 

dium  in  correspondence  with  image  information,  and 
OQa  control  unit  for  controlling  the  conveying  unit  on 
t^the  basis  of  the  relative  speed  determined  by  the 

Q  determining  unit.  A  thermal  transfer  recording  meth- 
(god  is  also  disclosed. 
CO 
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Thermal  Transfer  Recording  Method  and  Recording  Apparatus  Using  the  Same 

BACKGROUND  OF  THE  INVENTION: In  this  multi-print  scheme,  a  conveying  speed 
VP  of  the  recording  paper  is  given  by  the  following 
equation: 
VP  =  n'V,  (n>  1) 

5  where  V|  is  the  conveying  speed  of  the  ink  sheet. 
The  value  n  is  closely  associated  with  image  re- 
cording  quality  and  may  often  be  changed  due  to  a 
recording  speed.  A  change  in  value  n  is  required  to 
prevent  formation  of  wrinkles  of  an  ink  sheet  as  in 

w  a  case  wherein  equi-speed  recording  in  a  copy 
mode  and  intermittent  recording  in  the  image 
reception/recording  mode  are  performed  in  a  fac- 
simile  apparatus. 

In  addition,  according  to  the  multi-print  scheme 
75  as  described  in  the  above  prior  arts,  the  distance  of 

conveyance  of  the  ink  sheet  with  respect  to  the 
recording  paper  is  kept  unchanged  because  the 
number  of  multi-prints  is  always  fixed.  For  exam- 
ple,  if  an  ink  sheet  whose  number  of  multi-print 

20  cycles  is  five  is  used,  a  recording  density  is  low  if 
the  number  of  multi-print  cycles  exceeds  5.  Other- 
wise,  the  ink  sheet  is  wasted.  It  is  expected  that  the 
number  of  multi-print  cycles  of  a  future  ink  sheet  is 
increased  along  with  technological  developments. 

25  Strong  demand  has  arisen  for  developing  a  thermal 
transfer  printer  in  which  the  number  of  multi-print 
cycles  corresponds  to  the  ink  sheet. 

There  is  also  a  user's  need  for  saving  the  ink 
sheet  when  the  recording  density  of  an  image  can 

30  be  relatively  low.  However,  no  conventional  thermal 
transfer  printer  can  satisfy  this  need. 

Furthermore,  in  a  conventional  thermal  transfer 
printer,  a  ratio  of  the  feed  amount  of  the  ink  sheet 
to  the  feed  amount  of  the  recording  paper  is  kept 

35  at  a  given  value.  For  this  reason,  when  a  multi-print 
sheet  is  used  in  a  recording  unit  of,  e.g.,  a  fac- 
simile  apparatus,  and  the  ink  sheet  almost  runs  out 
in  the  receiving  mode,  in  the  worst  case,  the  last 
page  cannot  be  printed  to  the  end  and  facsimile 

40  reception  is  disabled.  When  the  ink  sheet  runs  out 
during  reception,  a  transmission  error  occurs  on 
the  transmitting  side.  The  transmitting  side  must 
resend  the  page  subjected  to  an  error,  and  the 
receiving  side  must  change  the  ink  sheet. 

45  In  the  conventional  multi-print  scheme  using 
the  above  conventional  ink  sheet,  as  described  in 
the  above  prior  arts,  the  distance  of  conveyance  of 
the  ink  sheet  with  respect  to  the  recording  paper  is 
kept  unchanged.  This  indicates  that  the  multi-print 

so  count  is  kept  unchanged.  For  example,  if  an  ink 
sheet  whose  number  of  multi-print  cycles  is  five  is 
used,  a  recording  density  is  low  if  the  number  of 
multi-print  cycles  exceeds  5.  Otherwise,  the  ink 
sheet  is  wasted  although  the  recording  density  is 
increased.  It  is  expected  that  the  number  of  multi- 

(Field  of  the  Invention) 

The  present  invention  relates  to  a  thermal 
transfer  recording  method  and  a  recording  appara- 
tus  using  the  same  wherein  an  ink  is  transferred 
from  an  ink  sheet  to  a  recording  medium  to  record 
an  image  on  the  recording  medium. 

The  thermal  transfer  recording  apparatuses  in- 
clude,  e.g.,  a  facsimile  apparatus,  an  electronic 
typewriter,  a  copying  machine,  and  a  printer. 

(Description  of  the  Related  Art) 

In  general,  'conventional  thermal  transfer  print- 
ers  use  ink  sheets  obtained  by  applying  thermally 
meltable  (or  thermally  sublimable)  inks  to  base 
films.  Such  a  ink  sheet  is  selectively  heated  by  a 
thermal  head  in  correspondence  with  image  sig- 
nals,  and  the  melted  or  sublimed  ink  is  transferred 
to  the  recording  sheet,  thereby  performing  image 
recording.  In  general,  the  ink  is  perfectly  trans- 
ferred  in  each  image  recording  cycle  (e.g.,  a  so- 
called  one-time  sheet).  Upon  completion  of  one- 
character  or  one-line  recording,  an  ink  sheet  is 
conveyed  by  an  amount  corresponding  to  a  record- 
ing  length,  and  a  nonused  portion  of  the  ink  sheet 
must  be  located  to  the  next  recording  position.  For 
this  reason,  an  amount  of  ink  sheet  used  is  in- 
creased  to  result  in  an  increase  in  running  cost  of  a 
thermal  transfer  printer  as  compared  with  a  con- 
ventional  thermal  printer  for  recording  on  a  heat- 
sensitive  paper. 

In  order  to  solve  the  above  problem,  thermal 
transfer  printers  as  disclosed  in  U.S.  P.  No. 
4,456,392,  Japanese  Patent  Laid-Open  No.  58- 
201686,  and  Japanese  Patent  Publication  No.  62- 
58917  are  proposed  to  differentiate  a  recording 
paper  conveying  speed  from  an  ink  sheet  convey- 
ing  speed.  As  described  in  these  prior  arts,  an  ink 
sheet  capable  of  performing  image  recording  a 
plurality  of  times  (n  times)  is  known  as  a  so-called 
multi-print  sheet.  When  this  ink  sheet  is  used  and 
recording  of  a  length  L  is  repeated,  the  conveying 
length  of  the  ink  sheet  conveyed  upon  each  image 
recording  cycle  or  during  image  recording  can  be 
smaller  than  the  length  L  (i.e.,  L'n:  n  >  1).  There- 
fore,  utilization  efficiency  of  the  ink  sheet  can  be 
increased  by  n  times,  and  a  decrease  in  running 
cost  of  the  thermal  transfer  printer  can  be  ex- 
pected.  This  recording  scheme  is  called  a  multi- 
print  scheme. 
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print  cycles  of  a  future  ink  sheet  is  increased  along 
with  technological  developments.  Strong  demand 
has  arisen  for  developing  a  facsimile  apparatus 
using  a  thermal  transfer  printer  in  which  the  num- 
ber  of  multi-print  cycles  corresponds  to  the  ink 
sheet.  Furthermore,  in  communication  between  fac- 
simile  apparatuses,  the  number  of  multi-print  cy- 
cles  of  the  receiving  facsimile  apparatus  is  often 
required  to  be  specified  by  an  operator  at  a  trans- 
mitting  facsimile  apparatus  in  accordance  with 
types  of  transmitting  original. 

capable  of  selecting  whether  the  conveying  length 
of  the  ink  sheet  with  respect  to  a  recording  me- 
dium  having  a  predetermined  length  is  changed. 

It  is  still  another  object  of  the  present  invention 
5  to  provide  a  facsimile  apparatus  capable  of  des- 

ignating  the  number  of  multi-print  cycles  of  a  re- 
ceiving  facsimile  apparatus  from  a  transmitting  fac- 
simile  apparatus,  wherein  the  conveying  distance 
of  the.  ink  sheet  with  respect  to  the  recording 

10  medium  is  changed  in  accordance  with  the  des- 
ignated  number  of  multi-print  cycles,  and  multi- 
print  image  recording  can  be  performed  on  the 
basis  of  the  number  of  multi-print  cycles  desig- 
nated  by  the  transmitting  facsimile  apparatus. 

75 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

Fig.  1  is  a  block  diagram  showing  a  sche- 
20  matic  arrangement  of  a  facsimile  apparatus  and  a 

conveying/driving  system  of  recording  paper  and 
an  ink  sheet; 

Fig.  2A  is  a  side  sectional  view  showing  a 
mechanism  of  the  facsimile  apparatus  shown  in 

25  Fig.  1  ; 
Fig.  2B  is  a  perspective  view  showing  an 

outer  appearance  of  the  facsimile  apparatus  shown 
in  Fig.  1; 

Figs.  3A  and  3B  are  flow  charts  showing 
30  recording  processing  of  the  facsimile  apparatus 

shown  in  Fig.  1; 
Fig.  4  is  a  view  showing  a  structure  of  the 

ink  sheet  and  a  state  of  recording  paper  and  the 
ink  sheet  during  recording; 

35  Fig.  5  is  a  sectional  view  of  the  ink  sheet 
used  in  this  embodiment; 

Fig.  6  is  a  block  diagram  showing  a  sche- 
matic  arrangement  of  a  facsimile  apparatus  and  a 
conveying/driving  system  of  recording  paper  and 

40  an  ink  sheet  according  to  another  embodiment  of 
the  present  invention; 

Fig.  7  is  a  side  sectional  view  showing  a 
mechanism  of  the  facsimile  apparatus  shown  in 
Fig.  6; 

45  Fig.  8  is  a  flow  chart  showing  recording 
processing  of  the  facsimile  apparatus  shown  in  Fig. 
6; 

Fig.  9  is  a  flow  chart  showing  processing  for 
reading  an  ink  sheet  mark  and  setting  a  value  n 

so  according  to  still  another  embodiment  of  the 
present  invention; 

Fig.  10  is  a  flow  chart  showing  processing 
when  a  saving  switch  is  arranged  according  to  still 
another  embodiment  of  the  present  invention; 

55  Fig.  1  1  is  a  view  showing  electrical  connec- 
tions  of  a  control  unit  and  a  recording  unit  in  a 
facsimile  apparatus  according  to  still  another  em- 
bodiment  of  the  present  invention; 

SUMMARY  OF  THE  INVENTION: 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  thermal  transfer  recording  method  and  a 
recording  apparatus  using  the  same,  in  which  im- 
age  quality  can  be  improved. 

It  is  another  object  of  the  present  invention  to 
provide  a  thermal  transfer  recording  method  and  a 
recording  apparatus  using  the  same,  in  which  con- 
sumption  of  an  ink  sheet  can  be  reduced. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  thermal  transfer  recording  method  and 
a  recording  apparatus  using  the  same,  in  which 
running  cost  can  be  reduced. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  thermal  transfer  recording  method  and 
a  recording  apparatus  using  the  same,  in  which  a 
ratio  (n)  of  a  conveying  speed  of  an  ink  sheet  to 
that  of  a  recording  medium  can  be  changed. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  thermal  transfer  recording  method  and 
a  facsimile  apparatus  using  the  same,  in  which  a 
ratio  (n)  of  a  conveying  speed  of  an  ink  sheet  to 
that  of  a  recording  medium  can  be  controlled  in 
correspondence  with  image  information. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  thermal  transfer  recording  apparatus 
capable  of  arbitrarily  setting  the  number  of  multi- 
print  cycles  and  changing  a  conveying  distance  of 
the  ink  sheet  with  respect  to  the  recording  medium 
in  accordance  with  the  set  number  of  multi-print 
cycles. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  thermal  transfer  recording  apparatus 
capable  of  setting  the  number  of  multi-print  cycles 
in  correspondence  with  an  ink  sheet. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  thermal  transfer  recording  apparatus 
capable  of  transferring  and  recording  recording 
data  having  a  desired  length  by  shortening  the 
amount  of  ink  sheet  used  with  respect  to  a  record- 
ing  medium  having  a  predetermined  length  in  cor- 
respondence  with  the  remain  of  the  ink  sheet. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  thermal  transfer  recording  apparatus 



EP  0  360  283  A2 

Fig.  12  is  a  block  diagram  showing  a  sche- 
matic  arrangement  of  the  facsimile  apparatus 
shown  in  Fig.  1  1  ; 

Fig.  13  is  a  view  showing  a  structure  of  a 
conveying  system  of  an  ink  sheet  and  recording 
paper; 

Figs.  14A  and  14B  are  flow  charts  showing 
receiving  processing  in  the  facsimile  apparatus 
shown  in  Fig.  11; 

Fig.  15  is  a  view  showing  a  structure  of  a 
conveying  system  of  an  ink  sheet  and  recording 
paper  according  to  still  another  embodiment  of  the 
present  invention; 

Fig.  16  is  a  block  diagram  showing  a  sche- 
matic  arrangement  of  a  facsimile  apparatus  and  an 
arrangement  of  a  conveying/driving  system  of  re- 
cording  paper  and  an  ink  sheet  according  to  still 
another  embodiment  of  the  present  invention; 

Fig.  17  is  a  view  showing  a 
transmitting/receiving  control  sequence  of  the  fac- 
simile  apparatus  shown  in  Fig.  16; 

Fig.  18  is  a  flow  chart  showing  processing 
for  designating  the  value  n  at  the  transmitting  side; 

Fig.  19  is  a  flow  chart  showing  processing 
for  setting  the  value  n  at  the  receiving  side;  and 

Fig.  20  is  a  "flow  chart  showing  recording 
processing  in  the  facsimile  apparatus  shown  in  Fig. 
16. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS: 

Preferred  embodiments  of  the  present  inven- 
tion  will  be  described  in  detail  with  reference  to  the 
accompanying  drawings. 

The  following  embodiment  exemplifies  a 
scheme  for  determining  a  speed  of  an  ink  sheet 
relative  to  a  recording  medium  in  correspondence 
with  characteristics  of  image  information.  A  convey- 
ing  means  for  conveying  the  ink  sheet  is  controlled 
on  the  basis  of  the  determined  relative  speed.  In 
addition,  a  facsimile  apparatus  is  also  exemplified 
in  which  a  speed  of  an  ink  sheet  relative  to  a 
recording  medium  is  determined  in  correspon- 
dence  with  image  information  input  from 
transmitting,  receiving  means  or  image  input  means. 
In  this  facsimile  apparatus,  a  conveying  means  for 
conveying  an  ink  sheet  is  controlled  on  the  basis  of 
the  determined  relative  speed. 

Fig.  2B  is  a  perspective  view  showing  an  outer 
appearance  of  the  facsimile  apparatus. 

The  schematic  arrangement  will  be  described 
with  reference  to  Fig.  1. 

5  Referring  to  Fig.  1,  an  image  reading  unit  100 
photoelectrically  reads  an  original  image  and  out- 
puts  the  read  image  as  a  digital  image  signal  to  a 
control  unit  101.  The  reading  unit  100  includes  an 
original  conveying  motor  and  a  CCD  image  sensor. 

w  The  control  unit  101  controls  the  overall  operation 
of  the  facsimile  apparatus.  More  specifically,  the 
control  unit  101  encodes  image  data  from  the  read- 
ing  unit  100  and  transmits  the  coded  data  through 
a  modem  (modulator/demodulator)  106  and  an 

75  NCU  (Network  Control  Unit)  107  having  a  repeater 
function  for  a  telephone  line.  In  the  receiving  mode, 
the  control  unit  1  01  decodes  the  coded  image  data 
into  image  data  and  outputs  the  image  data  to  a 
recording  unit  including  a  thermal  head  13,  thereby 

20  reproducing  image  data.  The  control  unit  101  in- 
cludes  a  CPU  113  for  outputting  various  control 
signals  to  control  the  overall  operation  of  the  ap- 
paratus  in  accordance  with  control  programs  stored 
in  a  ROM  114,  the  ROM  114  for  storing  the  control 

25  programs  of  the  CPU  113  and  various  data,  and  a 
RAM  1  1  5  serving  as  a  work  area  of  the  CPU  1  1  3  to 
temporarily  store  various  data. 

An  operation  unit  103  includes  various  function 
keys  (e.g.,  a  transmission  start  key)  and  input  keys 

30  (e.g.,  a  telephone  number  key).  A  switch  103a  is 
operated  by  an  operator  to  designate  the  kind  of 
ink  sheet  to  be  used.  When  the  switch  103a  is  ON, 
the  multi-print  ink  sheet  is  loaded.  However,  when 
the  switch  103a  is  OFF,  a  normal  one-time  ink 

35  sheet  is  loaded.  An  indicating  unit  104  is  arranged 
in  the  operation  unit  103  and  indicates  various 
functions  and  an  apparatus  state.  A  telephone  set 
108  is  connected  to  the  NCU  107. 

Prior  to  a  description  of  an  arrangement  of  the 
40  recording  unit,  the  facsimile  apparatus  will  be  de- 

scribed  with  reference  to  the  side  sectional  view  of 
Fig.  2A  and  the  perspective  view  in  Fig.  2B.  The 
same  reference  numerals  as  in  Fig.  1  denote  the 
same  parts  in  Figs.  2A  and  2B. 

45  Referring  to  Figs.  2A  and  2B,  recording  paper 
11  is  wound  around  a  core  10a  to  constitute  a  roll 
10  of  paper.  The  roll  10  is  arranged  to  supply  the 
recording  paper  11  to  the  thermal  head  13  upon 
rotation  of  a  platen  roller  12  in  a  direction  indicated 

so  by  an  arrow.  The  roll  10  is  mounted  on  a  roll 
loading  portion  10b.  The  roll  loading  portion  10b 
detachably  receives  the  roll  10.  The  platen  roller  12 
conveys  the  recording  paper  11  in  a  direction  in- 
dicated  by  an  arrow  b.  The  platen  roller  12  urges 

55  an  ink  sheet  14  and  the  recording  paper  11  against 
heating  resistance  members  132  of  the  themal 
head  13.  Upon  heating  of  the  thermal  head  13,  an 
image  is  recorded  on  the  recording,  paper  11,  and 

[Description  of  Facsimile  Apparatus  (Figs.  1  and  2)] 

Fig.  1  is  a  block  diagram  showing  a  schematic 
arrangement  in  which  a  thermal  transfer  printer  is 
applied  to  a  facsimile  apparatus  according  to  an 
embodiment  of  the  present  invention,  Fig.  2A  is  a 
side  sectional  view  of  the  facsimile  apparatus,  and 
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driving  the  thermal  head  13  in  units  of  blocks. 
Motor  driving  circuits  48  and  49  drive  a  recording 
paper  conveying  motor  24  and  the  ink  sheet  con- 
veying  motor  25,  respectively.  Transmission  gears 

5  26  and  27  "transmit  rotation  of  the  recording  paper 
conveying  motor  24  to  the  platen  roller  12.  Trans- 
mission  gears  28  and  29  transmit  rotation  of  the  ink 
sheet  conveying  motor  25  to  the  take-up  roller  18. 
The  recording  paper  conveying  motor  24  and  the 

10  ink  sheet  conveying  motor  25  comprise  stepping 
motors  in  this  embodiment.  However,  the  motors 
24  and  25  are  not  limited  to  the  stepping  motors 
but  can  be  replaced  with  DC  motors. 

When  the  conveying  directions  of  the  recording 
75  paper  11  and  the  ink  sheet  14  are  opposite  to  each 

other,  a  direction  along  which  images  are  sequen- 
tially  recorded  in  the  longitudinal  direction  of  the 
recording  paper  11  (i.e.,  a  direction  indicated  by 
the  arrow  a  or  a  direction  opposite  to  the  conveying 

20  direction  6?  the  recording  paper  1  1  )  is  aligned  with 
the  conveying  direction  of  the  ink  sheet.  If  a  con- 
veying  speed  VP  of  the  recording  paper  11  is 
defined  as  VP  =  -n*V|  (where  V|  is  the  conveying 
speed  of  the  ink  sheet  14  and  a  negative  sign 

25  indicates  that  the  conveying  direction  of  the  record- 
ing  paper  1  1  is  different  from  that  of  the  ink  sheet 
14),  a  relative  speed  VPi  between  the  recording 
paper  11  and  the  ink  sheet  14  when  viewed  from 
the  thermal  head  1  3  is  defined  as  VP|  =  VP  -  V,  =  (1 

30  +  i/n)VP  which  is  higher  than  the  speed  VP,  i.e., 
the  relative  speed  VP,'  (  =  (1  -  1/n)VP)  obtained  by 
conveying  them  in  the  same  direction  like  in  the 
conventional  case. 

Referring  to  Fig.  1  ,  a  gear  ratio  of  the  transmis- 
35  sion  gears  26  and  27  is  equal  to  that  of  the 

transmission  gears  28  and  29.  The  ink  sheet  con- 
veying  motor  25  and  the  recording  paper  convey- 
ing  motor  24  are  stepping  motors,  respectively.  At 
the  same  time,  a  minimum  step  angle  of  the  ink 

40  sheet  conveying  motor  25  is  1<'m  (m  >  1)  of  a 
minimum  step  angle  of  the  recording  paper  con- 
veying  motor  24. 

When  the  recording  paper  conveying  motor  24 
is  energized  by  one  step,  the  recording  paper  1  1  is 

45  conveyed  by  a  length  "L"  in  the  direction  indicated 
by  the  arrow  a.  To  the  contrary,  when  the  ink  sheet 
conveying  motor  25  is  energized  by  one  step,  the 
ink  sheet  14  is  conveyed  by  L/n'.  The  reason  why 
the  conveying  length  of  the  ink  sheet  14  is  not  set 

so  to  be  Lm  lies  in  the  fact  that  the  ink  sheet  convey- 
ing  motor  25  drives  the  rotating  shaft  of  the  take-up 
roller  18  and  the  diameter  of  the  take-up  roller  18 
is  changed  in  accordance  with  a  take-up  amount  of 
the  ink  sheet  14.  When  the  diameter  of  the  take-up 

55  roller  18  is  increased  to  increase  a  conveying 
amount  of  the  ink  sheet  14  upon  one-step  ener- 
gization  of  the  ink  sheet  conveying  motor  25,  the 
ink  sheet  conveying  motor  25  is  driven  in  a  micro- 

then  the  recording  paper  11  is  conveyed  toward 
exhaust  rollers  16a  and  16b  upon  further  rotation  of 
the  platen  roller  12,  thereby  completing  one-page 
image  recording.  In  this  cas'e,  one  page  is  cut  by 
engagement  of  cutters  15a  and  15b.  The  cut  sheet 
is  then  exhausted  outside  the  facsimile  apparatus. 

The  ink  sheet  14  is  wound  around  an  ink  sheet 
supply  roller  17.  The  ink  sheet  14  is  then  taken  up 
by  -an  ink  sheet  take-up  roller  18.  Upon  driving  of 
an  ink  sheet  conveying  motor  25,  the  ink  sheet  is 
taken  up  by  the  ink  sheet  take-up  roller  18  and  is 
conveyed  in  a  direction  opposite  to  the  recording 
paper  1  1  ,  i.e.,  in  a  direction  indicated  by  an  arrow 
a.  The  ink  sheet  supply  roll  17  and  the  ink  sheet 
take-up  roller  18  are  detachably  loaded  in  an  ink 
sheet  loading  portion  70.  A  sensor  19  detects  the 
remain  and  a  conveying  speed  of  the  ink  sheet  14. 
An  ink  sheet  sensor  20  detects  the 
presence/absence  of  the  ink  sheet  14.  The  thermal 
head  13  is  urged  against  the  platen  roller  12 
through  the  recording  paper  1  1  and  the  ink  sheet 
14  by  springs  21.  A  recording  paper  sensor  22 
detects  the  presence/absence  of  the  recording  pa- 
per.  A  roller  72  guides  the  ink  sheet  14. 

The  arrangement  of  the  reading  unit  100  will  be 
described  below. 

Referring  to  Figs.  2A  and  2B,  a  light  source  30 
illuminates  an  original  32.  Light  reflected  by  the 
original  32  is  input  to  a  CCD  sensor  31  through  an 
optical  system  (i.e.,  mirrors  50  and  51  and  a  lens 
52)  and  is  converted  into  an  electrical  signal.  The 
original  32  is  conveyed  by  conveying  rollers  53,  54, 
55,  and  56  driven  by  an  original  conveying  motor 
(not  shown)  in  correspondence  with  a  reading 
speed  of  the  original  32.  A  plurality  of  originals  32 
placed  on  an  original  table  57  are  guided  by  sliders 
57a,  conveyed  to  the  reading  unit  100  one  by  one 
by  cooperation  of  a  conveying  roller  54  with  a 
separating  member  58,  and  exhausted  onto  a  tray 
77  after  image  reading. 

A  control  board  41  constitutes  a  main  part  of 
the  control  unit  101.  The  control  board  41  outputs 
various  control  signals  to  the  respective  compo- 
nents  of  the  facsimile  apparatus.  The  facsimile 
apparatus  also  includes  the  modem  106  and  the 
NCU  107. 

The  conveying  system  of  the  recording  paper 
11  .and  the  ink  sheet  14  in  the  recording  unit  is 
illustrated  in  detail  in  Fig.  1. 

Referring  to  Fig.  1,  the  thermal  head  13  com- 
prises  a  line  head  for  receiving  one-line  serial  re- 
cording  data  and  a  latch  signal  from  the  control  unit 
101  through  a  signal  line  43  and  drives  the  heating 
elements  consisting  of  one-line  heating  resistance 
members  in  a  plurality  of  blocks,  thereby  perform- 
ing  one-line  recording.  A  driving  circuit  46  receives 
a  driving  signal  for  the  thermal  head  13  from  the 
control  unit  101  and  outputs  a  strobe  signal  44  for 
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step.  That  is,  the  ink  sheet  conveying  motor  25  is 
driven  by  a  smaller  step  angle,  thereby  controlling 
the  conveying  amount  of  the  ink  sheet  14. 

method  of  determining  the  value  n  is  not  limited  to 
this.  For  example,  the  value  n  may  be  changed  in 
accordance  with  the  type  of  image  data  (e.g.,  a 
photographic  original  or  a  character  original).  The 

5  flow  advances  to  step  S9  to  perform  an  image 
recording  operation  (to  be  described  later).  The 
type  of  image  information  to  be  recorded  of  recep- 
tion  image  can  be  confirmed  by  the  preprocedures 
in  the  control  sequence.  The  type  of  recording 

w  image  can  be  designated  by  a  switch  (not  shown) 
in  the  copy  mode. 

In  step  S9,  one-line  image  data  is  transferred 
to  the  thermal  head  13.  When  one-line  recording 
data  transfer  is  completed,  a  latch  signal  is  output 

75  in  step  S10  to  latch  one-line  image  data  in  the 
thermal  head  13.  In  step  S11,  by  referring  to  the 
table  prepared  in  step  S8,  the  ink  sheet  conveying 
motor  25  is  driven  to  convey  the  ink  sheet  14  by  a 
(1/n)  line  in  the  arrowed  direction  in  Fig.  1.  In  step 

20  S12,  the  recording  paper  conveying  motor  24  is 
driven  to  convey  the  recording  paper  1  1  by  one 
line  in  the  direction  indicated  by  the  arrow  b.  The 
one-line  information  corresponds  to  a  length  of  one 
dot  recorded  by  the  thermal  head  13. 

25  The  flow  advances  to  step  S13  to  energize  the 
thermal  head  13  to  heat  it.  When  one-line  image 
recording  is  completed,  the  flow  advances  to  step 
S14.  The  CPU  113  determines  in  step  S14  whether 
one-page  image  recording  is  completed.  If  NO  in 

30  step  S14,  the  flow  advances  to  step  S15.  The 
image  data  of  the  next  line  is  transferred  to  the 
thermal  head  13,  and  the  flow  returns  to  step  S10. 

When  one-page  image  recording  is  completed 
in  step  S14,  the  flow  advances  to  step  S16  to 

35  convey  the  recording  paper  1  1  toward  the  exhaust 
rollers  16a  and  16b  by  a  predetermined  amount.  In 
step  S17,  the  cutters  15a  and  15b  are  driven  and 
engaged  with  each  other  to  cut  the  recording  paper 
11  in  units  of  pages.  In  step  S18,  the  recording 

40  paper  1  1  is  returned  by  a  distance  corresponding 
to  a  distance  between  the  thermal  head  13  and  the 
cutter  15,  thereby  completing  one-page  image  re- 
cording. 

In  a  series  of  cutting  operations  of  the  record- 
45  ing  paper  11  in  steps  S16  to  S18,  the  ink  sheet  14 

may  be  conveyed  in  a  direction  opposite  to  that  of 
the  recording  paper  11  at  a  speed  of  VP;n  in  the 
same  manner  as  in  image  recording  during  con- 
veyance  of  the  recording  paper  11.  The  value  n 

so  may  be  larger  than  that  during  image  recording.  In 
addition,  the  same  behavior  as  the  recording  paper 
11  may  be  performed  by  the  platen  roller  12,  or  the 
ink  sheet  14  may  be  kept  stopped. 

[Description  of  Recording  Operation  (Figs.  1  to  3)] 

Figs.  3A  and  3B  are  flow  charts  showing  re- 
cording  operation  of  the  facsimile  apparatus  shown 
in  Fig.  1.  The  control  program  of  the  CPU  113  is 
stored  in  the  ROM  114  of  the  control  unit  101. 

This  processing  is  started  upon  image  recep- 
tion  of  the  facsimile  apparatus  or  image  recording 
designation  at  the  time  of  copying.  In  step  S1,  the 
CPU  113  determines  whether  image  recording  is 
based  on  copying  or  facsimile  image  reception. 
That  is,  the  CPU  113  determines  a  copy  mode  in 
which  an  image  corresponding  to  an  original  image 
read  by  the  reading  unit  100  is  recorded  on  the 
recording  paper  11  or  a  receiving  mode  in  which 
an  image  corresponding  to  an  original  image  trans- 
mitted  from  another  facsimile  apparatus  is  recorded 
on  the  recording  paper  1  1  .  If  the  CPU  1  1  3  deter- 
mines  that  image  recording  is  based  on  copying, 
the  flow  advances  to  step  S2.  The  CPU  113  deter- 
mines  in  step  S2  whether  the  mode  is  a  fine  mode 
(e.g.,  high-resolution  recording  of  3.5  mm  in  a 
subscanning  direction)  or  a  standard  mode.  If  the 
CPU  113  determines  that  the  present  mode  is  the 
fine  mode,  the  flow  advances  to  step  S3  to  set  the 
value  n  to  "ao".  However,  when  the  CPU  113 
determines  in  step  S2  that  the  present  mode  is  the 
standard  mode  (e.g.,  standard  recording  of  3.85 
mm  in  the  subscanning  direction),  the  flow  ad- 
vances  to  step  S4  to  set  the  value  n  to  "at".  The 
CPU  113  determines  the  present  mode  as  the  fine 
or  standard  mode  in  accordance  with  a  control 
signal  sent  from  the  transmitting  terminal  in  the 
preprocedures  prior  to  reception  of  the  image  sig- 
nal. 

When  the  image  reception  is  determined  in 
step  S1,  the  flow  advances  to  step  S5  to  determine 
whether  the  present  mode  is  the  fine  or  standard 
mode.  If  the  fine  mode  is  determined,  the  flow 
advances  to  step  S6  to  set  the  value  n  to  "a2". 
However,  when  the  CPU  113  determines  in  step  S5 
that  the  present  mode  is  the  standard  mode,  the 
flow  advances  to  step  S7  to  set  the  value  n  to  "a^". 
In  this  manner,  when  the  value  n  is  determined,  the 
flow  advances  to  step  S8.  A  table  for  determining 
the  number  of  energization  steps  of  the  ink  sheet 
conveying  motor  25  and  its  energization  phase  is 
prepared  on  the  basis  of  the  determined  value  n, 
and  the  speed  of  the  ink  sheet  conveying  motor  2"5 
is  controlled  in  accordance  with  the  value  n.  In  this 
manner,  the  value  n  is  determined  in  accordance' 
with  a  recording  density  of  an  image  and  its  re- 
cording  cycle  in  this  embodiment.  However,  the 

55 
[Description  of  Principle  of  Recording  (Fig.  4)] 

Fig.  4  is  a  view  showing  an  image  recording 
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(including  the  respective  embodiments  to  be  de- 
scribed  later).  The  ink  sheet  has  a  four-layered 
structure. 

The  two  layers  constitute  a  base  film  serving 
5  as  a  support  of  the  ink  sheet  14.  In  a  multi-print 

operation,  since  heat  energy  is  repeatedly  applied 
to  each  portion  of  the  ink  sheet  14,  the  base  film  is 
preferably  made  of  an  aromatic  polyamide  film  or 
capacitor  paper  having  a  high  heat  resistance. 

w  However,  a  conventional  polyester  film  may  be 
used  as  the  base  film.  The  thickness  of  the  base 
film  is  preferably  small  in  favor  of  high  printing 
quality.  However,  in  forms  of  the  mechanical 
strength,  the  thickness  of  the  base  film  preferably 

rs  fails  within  the  range  of  3  to  8  urn. 
The  third  layer  is  an  ink  layer  containing  an  ink 

in  an  amount  for  allowing  ink  transfer  of  n  times  to 
the  recording  paper  (recording  sheet),  "ink  layer 
components  such  as  a  resin  (e.g.,  EVA)  as  an 

20  adhesive,  carbon  black  or  a  nigrosine  dye  for  color- 
ing,  and  carnauba  wax  or  paraffin  wax  as  a  binding 
material,  all  of  which  are  major  components,  are 
mixed  to  endure  repetitive  use  of  n  times  at  the 
same  position.  An  application  amount  of  the  ink 

25  composition  preferably  falls  within  the  range  of  4  to 
8  g/m2.  The  application  amount  varies  depending 

-  on  sensitivity  and  density  and  can  be  arbitrarily 
selected. 

The  fourth  layer  is  a  top  coating  layer  which 
30  does  not  contribute  to  printing  and  prevents  pres- 

sure  transfer  of  the  ink  of  the  third  layer  to  the 
recording  paper.  The  fourth  layer  consists  of,  e.g., 
a  transparent  wax  layer.  Therefore,  the  pressure- 
transferred  layer  is  only  the  fourth  transparent  lay- 

35  er,  thereby  preventing  background  contamination  of 
the  recording  paper.  The  first  layer  is  a  heat- 
resistive  coating  layer  for  protecting  the  second 

.base  film  from  heat  from  the  thermal  head  13.  This 
is  suitable  for  multi-print  in  which  heat  energy  of  n 

40  lines  is  applied  to  the  same  position  (i.e.,  black 
data  continue).  Use  of  the  second  film  may  be 
arbitrarily  selected.  The  second  film  is  very  effec- 
tive  for  a  base  film  such  as  a  polyester  film  having 
a  relatively  low  heat  resistance. 

45  The  structure  of  the  ink  sheet  14  is  not  limited 
to  this  embodiment.  For  example,  the  ink  sheet 
may  comprise  a  base  layer  and  a  porous  ink  hold- 
ing  layer  formed  on  one  surface  of  the  base  layer. 
Alternatively,  a  heat-resistive  ink  layer  having  a  fine 

50  porous  net  structure  may  be  formed  on  the  base 
film,  and  an  ink  is  contained  in  this  ink  layer. 
Examples  of  the  base  film  are  paper  and  a  film 
made  of,  e.g.,  polyamide,  polyethylene,  polyester, 
poiyvinyl  chloride,  triacetyl  cellulose,  or  nylon.  In 

55  addition,  the  heat-resistive  coating  layer  is  not  al- 
ways  required.  Examples  of  the  heat-resistive  coat- 
ing  layer  may  be  a  silicone  resin,  an  epoxy  resin,  a 
fluoroplastic,  or  ethrocellulose. 

state  in  which  the  conveying  directions  of  the  re- 
cording  paper  11  and  the  ink  sheet  14  are  opposite 
to  each  other  in  this  embodiment  (including  respec- 
tive  embodiments  to  be  described  later). 

As  shown  in  Fig.  4,  the  recording  paper  1  1  and 
the  ink  sheet  14  are  sandwiched  between  the  plat- 
en  roller  12  and  the  thermal  head  13,  and  the 
thermal  head  13  is  urged  against  the  platen  roller 
12  by  the  springs  21  at  a  predetermined  pressure. 
The  recording  paper  1  1  is  conveyed  in  a  direction 
indicated  by  the  arrow  b  at  a  speed  VP  upon 
rotation  of  the  platen  rolle?  12.  On  the  other  hand, 
the  ink  sheet  14  is  conveyed  in  the  direction  in- 
dicated  by  the  arrow  a  at  a  speed  V|  upon  rotation 
of  the  ink  sheet  conveying  motor  25. 

When  the  heating  resistance  members  132  of 
the  thermal  head  13  are  energized  and  heated,  a 
portion  indicated  by  a  hatched  portion  81  of  the  ink 
sheet  14  is  heated.  The  ink  sheet  14  includes  a 
base  film  14a  and  an  ink  layer  14b.  An  ink  of  the 
ink  layer  81  heated  upon  energization  of  the  heat- 
ing  resistance  members  132  is  melted,  and  an  ink 
layer  portion  82  is  transferred.  The  ink  layer  portion 
82  corresponds  to  about  1/n  of  the  ink  layer  81. 

During  ink  transfer,  a  cutting  force  must  act  on 
the  ink  at  a  boundary  83  of  the  ink  layer  14b,  and 
only  the  ink  layer  portion  82  must  be  transferred  to 
the  recording  paper  11.  However,  the  shearing 
force  varies  depending  on  the  temperature  of  the 
ink  layer.  When  the  ink  layer  has  a  higher  tempera- 
ture,  the  shearing  force  becomes  smaller.  When 
the  heating  time  of  the  ink  sheet  14  is  shortened, 
the  shearing  force  within  the  ink  layer  is  increased. 
When  the  relative  speed  between  the  ink  sheet  14 
and  the  recording  paper  11  is  increased,  the  ink 
layer  to  be  transferred  can  be  satisfactorily  sepa- 
rated  from  the  ink  sheet  14. 

In  this  embodiment,  since  the  heating  time  of 
the  thermal  head  13  in  the  facsimile  apparatus  is 
as  short  as  about  0.6  ms,  the  relative  speed  be- 
tween  the  ink  sheet  14  and  the  recording  paper  11 
can  be  increased  by  setting  opposite  conveying 
directions  of  the  ink  sheet  14  and  the  recording 
paper  1  1  . 

In  this  embodiment,  the  conveying  direction  of 
the  recording  paper  1  1  is  opposite  to  that  of  the  ink 
sheet  14  during  recording.  However,  a  technique 
for  increasing  the  relative  speed  between  the  ink 
sheet  14  and  the  recording  paper  11  is  not  limited 
to  the  above  technique.  The  ink  sheet  14  and  the 
recording  paper  1  1  may  be  conveyed  in  the  same 
direction. 

[Description  of  Ink  Sheet  (Fig.  5)] 

Fig.  5  is  a  sectional  view  of  an  ink  sheet  used 
for  a  multi-print  scheme  of  this  embodiment 
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An  example  of  an  ink  sheet  having  a  thermally 
sublimable  ink  is  an  ink  sheet  obtained  by  forming 
a  color  agent  layer  containing  a  dye  and  spacer 
particles  of  a  guanamine  resin  and  a  fluoroplastic 
on  a  substrate  made  of  a  polyethylene  tereph- 
thalate,  polyethylene  naphthalate,  or  aromatic 
polyamide  film. 

According  to  this  embodiment  as  described 
above,  the  conveying  speed  of  the  ink  sheet  with 
respect  to  the  recording  paper  can  be  appropriately 
changed  in  accordance  with  a  recording  state  or 
image  information  such  as  type  of  image  data  and 
its  characteristics.  In  a  facsimile  apparatus,  for  ex- 
ample,  the  relative  speed  between  the  ink  sheet 
and  the  recording  paper  is  changed  in  accordance 
with  a  display  mode  or  a  fine  mode  when  equi- 
speed  recording  and  intermittent  recording  are  per- 
formed.  Therefore,  formation  of  wrinkles  of  the  ink 
sheet  and  degradation  of  image  recording  quality 
can  be  prevented. 

This  embodiment  exemplifies  a  facsimile  ap- 
paratus.  However,  the  present  invention  is  not  limit- 
ed  to  this.  The  thermal  transfer  recording  apparatus 
of  the  present  invention  can  also  be  applied  to  a 
wordprocessor,  a  typewriter,  or  a  copying  machine. 

Another  embodiment  of  the  present  invention 
will  be  described  with  reference  to  Figs.  6  to  10. 

The  same  reference  numerals  as  in  the  pre- 
vious  embodiments  denote  the  same  parts  in  this 
embodiment,  and  a  detailed  description  thereof  will 
be  omitted. 

Fig.  6  is  a  block  diagram  showing  a  schematic 
arrangement  in  which  a  thermal  transfer  printer  is 
applied  to  a  facsimile  apparatus,  and  Fig.  7  is  a 
side  sectional  view  of  the  facsimile  apparatus. 

An  operation  unit  1103  includes  various  func- 
tion  keys  (e.g.,  a  transmission  start  key)  and  input 
keys  (e.g.,  a  telephone  number  key).  More  specifi- 
cally,  the  operation  unit  1103  includes  a  key  47 
such  as  a  DIP  switch  for  setting  the  number  of 
multi-print  cycles  and  a  saving  switch  1103b  (to  be 
described  later).  A  capstan  roller  71  and  a  pinch 
roller  72  are  driven  by  an  ink  sheet  conveying 
motor  25  to  convey  an  ink  sheet  14  in  a  direction 
indicated  by  an  arrow  a,  i.e.,  in  a  direction  opposite 
to  recording  paper  11.  A  take-up  roller  18  is  driven 
by  the  ink  sheet  conveying  motor  25  to  take  up  the 
ink  sheet  14  conveyed  by  the  rollers  71  and  72. 

Fig.  6  shows  a  conveying  system  of  the  re- 
cording  sheet  11  and  the  ink  sheet  14  in  the 
recording  unit.  The  conveying  system  includes  re- 
duction  gears  73  and  74  and  a  slip  clutch  unit  75. 
When  the  ink  sheet  conveying  motor  25  and  a 
recording  paper  conveying  motor  24  are  driven,  the 
number  n  of  multi-print  cycles  can  be  determined 
by  appropriately  setting  a  value  of  a  reduction  ratio 
ii  of  the  reduction  gears  73  and  74  and  a  value  of  a 
resuction  ratio  iP  of  gears  26  and  27.  When  the 

gear  73  is  meshed  with  a  gear  75a  of  the  slip 
clutch  75,  the  take-up  roller  18  can  take  up  the  ink 
sheet  14  conveyed  by  the  capstan  roller  71  and  the 
pinch  roller  72. 

5  When  a  ratio  of  the  gear  74  to  the  gear  75a  is 
determined  such  that  the  length  of  the  ink  sheet  14 
taken  up  by  the  take-up  roller  18  upon  rotation  of 
the  gear  75a  is  longer  than  the  length  of  the  ink 
sheet  conveyed  by  the  capstan  roller  71  ,  the  ink 

ro  sheet  14  conveyed  by  the  capstan  roller  71  can  be 
satisfactorily  taken  up  by  the  take-up  roller'  18.  A 
difference  between  the  take-up  amount  of  the  ink 
sheet  14  by  the  take-up  roller  18  and  the  ink  sheet 
14  conveyed  by  the  capstan  roller  71  is  absorbed 

?5  by  the  slip  clutch  unit  75.  Therefore,  variations  in 
conveying  speed  of  the  ink  sheet  14  caused  by  a 
change  in  take-up  diameter  of  the  take-up  roller  18 
can  be  prevented. 

The  number  of  multi-print  .cycles  can  be  set 
20  with  the  key  47  on  the  operation  unit  1103.  How- 

ever,  a  mark  or  the  like  on  the  ink  sheet  14  may  be 
read  to  set  the  number  of  multi-print  cycles.  A 
photosensor  42  reads  the  mark  representing  the 
number  of  multi-print  cycles  from  the  ink  sheet  14. 

25  A  mark  45  representing  an  appropriate  number  of 
multi-print  cycles  is  printed  near  the  end  portion  on 
the  lower  surface  of  the  ink  sheet  14.  In  this  em- 
bodiment,  the  mark  consists  of  dot  data.  The  num- 
ber  of  dots  represents  the  number  of  multi-print 

30  cycles.  This  dot  pattern  may  be  represented  by 
binary  notation. 

Fig.  8  is  a  flow  chart  showing  one-page  record- 
ing  in  the  facsimile  apparatus  of  this  embodiment. 
A  control  program  for  executing  this  processing  is 

35  stored  in  a  ROM  114  of  a  control  unit  101. 
This  processing  can  be  started  when  one-line 

image  data  is  stored  in  the  control  unit  101  and  a 
recording  operation  is  ready  to  start.  In  step  S1, 
one-line  serial  recording  data  is  output  to  a  thermal 

40  head  13.  When  one-line  recording  data  transfer  is 
completed,  a  latch  signal  is  output  in  step  S2  to 
store  the  one-line  recording  data  in  a  latch  circuit  in 
the  thermal  head  13.  In  step  S3,  a  value  des- 
ignated  by  the  key  47  on  the  operation  unit  1103  is 

45  read  to  set  the  number  n  of  multi-print  cycles. 
The  flow  advances  to  step  S4  to  drive  the  ink 

sheet  conveying  motor  25  to  convey  the  ink  sheet 
14  by  a  (1  n)  line  in  a  direction  indicated  by  an 
arrow  a  in  Fig.  6.  In  step  S5,  the  recording  paper 

50  conveying  motor  24  is  driven  to  convey  the  record- 
ing  paper  1  1  by  one  line  in  a  direction  indicated  by 
an  arrow  b.  The  one-line  length  is  set  to  be,  e.g., 
about  1.15.4  mm  in  the  facsimile  apparatus.  The 
conveying  amounts  of  the  recording  paper  11  and 

55  the  ink  sheet  14  can  be  set  by  changing  the 
numbers  of  pulses  for  energizing  the  motors  24 
and  25. 

Assume  that  each  of  the  recording  paper  con- 
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for  saving  the  ink  sheet  1  4. 
Fig.  10  is  a  flow  chart  showing  ink  sheet  saving 

processing.  When  the  saving  switch  1103b  is  de- 
pressed  in  step  S31,  the  flow  advances  to  step 

5  S32.  The  value  n  is  increased  to  be  larger  than  the 
value  n  designated  by  the  switch  47  in  step  S3  or 
the  value  n  represented  by  the  mark  45  of  the  ink 
sheet  14  In  steps  S21  and  S22.  Therefore,  the 
convey  amount  of  the  ink  sheet  14  conveyed  dur- 

ro  ing  one-line  image  recording  can  be  reduced,  and 
the  number  of  multi-print  cycles  for  the  predeter- 
mined  length  of  the  ink  sheet  14  is  increased, 
thereby  saving  the  ink  sheet  14.  In  this  case,  the 
image  recording  density  may  be  slightly  de- 

rs  creased. 
According  to  this  embodiment  as  has  been 

described"  above,  the  relative  conveying  distance 
between  the  recording  paper  and  the  ink  sheet  is 
changed  to  change  the  number  of  multi-print  cy- 

20  cles  for  the  predetermined  length  of  the  ink  sheet. 
Therefore,  the  number  of  multi-print  cycles  can  be 
arbitrarily  set. 

According  to  this  embodiment,  the  number  of 
multi-print  cycles  can  be  automatically  set  in  accor- 

25  dance  with  the  mark  formed  on  the  ink  sheet. 
Furthermore,  according  to  the  present  inven- 

tion,  since  the  number  of  multi-print  cycles  larger 
than  that  designated  by  the  mark  on  the  ink  sheet 
or  by  the  operation  unit  can  be  designated,  the 

30  consumption  of  the  ink  sheet  can  be  reduced. 
This  embodiment  exemplifies  a  case  using  a 

thermal  line  head,  but  is  not  limited  thereto.  For 
example,  the  same  ink  ribbon  having  the  same 
material  as  that  of  the  ink  sheet  as  described  in 

35  this  embodiment  and  a  serial  head  are  used  to 
perform  multi-printing.  More  specifically,  the  take- 
up  amount  of  the  ink  ribbon  mounted  on  a  carriage 
is  changed  in  a  direction  for  moving  the  carriage 
(i.e.,  a  recording  direction)  in  accordance  with  the 

40  switch  47  and  the  type  of  ink  sheet,  thereby  per- 
forming  multi-printing  by  a  predetermined  number 
of  times.  In  this  case,  for  example,  when  the  car- 
riage  is  moved  to  the  right,  the  ink  ribbon  is  con- 
veyed  from  the  left  to  the  right  with  respect  to  the 

45  thermal  head. 
In  this  embodiment,  the  number  of  multi-print 

cycles  of  the  ink  sheet  is  designated  by  the  mark 
formed  on  the  lower  surface  of  the  ink  sheet,  but  is 
not  limited  to  this.  The  number  of  multi-print  cycles 

so  may  be  determined  by  a  mark  printed  on  an  ink 
cartridge  for  storing  an  ink  sheet,  or  a  notch  or 
projection  formed  on  a  cartridge  or  cassette. 

According  to  the  embodiments  (Figs.  6  to  10) 
as  described  above,  the  number  of  multi-print  cy- 

55  cles  can  be  arbitrarily  determined,  and  the  convey- 
ing  distance  of  the  ink  sheet  with  respect  to  the 
recording  medium  can  be  changed  in  accordance 
with  the  determined  number.  Therefore,  image  re- 

veying  motor  24  and  the  ink  sheet  conveying  motor 
25  is  driven  in  1-2  phase  energization,  that  the 
recording  paper  11  is  conveyed  by  one  line  every 
energization  cycle,  and  that  the  ink  sheet  14  is 
conveyed  by  the  same  length  as  that  of  the  record- 
ing  paper  11  by  20  energization  cycles.  If  the 
number  of  multi-print  cycles  is  5  and  the  recording 
sheet  is  conveyed  by  one  line,  the  ink  sheet  14  is 
conveyed  by  1/5  line  by  four  energization  cycles, 
and  its  conveying  distance  is  1/(15.4  x  5)  mm. 

The  flow  then  advances  to  step  S6  to  energize 
each  block  of  heating  elements  132  of  the  thermal 
head  13.  A  CPU  113  determines  in  step  S7  wheth- 
er  all  the  blocks  are  energized.  When  all  the  blocks 
of  the  heating  elements  132  are  energized  to  com- 
plete  one-line  image  recording,  the  flow  advances 
to  step  S8  to  check  whether  one-page  image  re- 
cording  is  completed.  If  NO  in  step  S8,  the  flow 
advances  to  step  S9,  recording  data  of  the  next 
line  is  transported  or  transferred  to  the  thermal 
head  13,  and  the  flow  returns  to  step  S2. 

When  one-page  image  recording  is  completed 
in  step  S8,  the  flow'  advances  to  step  S10  to 
convey  the  recording  paper  11  toward  exhaust 
rollers  16a  and  16b  by  a  predetermined  amount.  In 
step  S10,  cutters  15a  and  15b  are  driven  and 
engaged  with  each  other  to  cut  the  recording  paper 
11  in  units  of  pages.  In  step  S12,  the  recording 
paper  1  1  is  returned  by  a  distance  corresponding 
to  a  distance  between  the  thermal  head  13  and  the 
cutter  15,  thereby  completing  one-page  image  re- 
cording  processing. 

In  a  series  of  cutting  operations  of  the  record- 
ing  paper  11  by  the  cutter  15  in  steps  S10  to  S12, 
the  ink  sheet  may  be  conveyed  in  a  direction 
opposite  to  that  of  the  recording  paper  11  at  a 
speed  of  VP/n  as  in  recording.  The  value  n  may  be 
larger  than  that  during  recording.  The  same  opera- 
tion  as  the  recording  paper  11  may  be  performed 
by  the  platen  roller  12,  or  the  ink  sheet  may  be 
kept  stopped. 

An  operation  for  causing  the  photosensor  42  to 
read  the  mark  45  from  the  ink  sheet  1  4  and  setting 
the  number  n  of  multi-print  cycles  will  be  described 
with  reference  to  a  flow  chart  in  Fig.  9. 

Only  steps  corresponding  to  step  S3  of  the 
flow  chart  of  Fig.  8  are  illustrated,  and  other  steps 
are  omitted  since  they  are  the  same  as  those  of 
Fig.  8. 

After  a  latch  signal  is  output  in  step  S2,  the 
mark  45  is  read  in  step  S21  on  the  basis  of  the 
signal  from  the  photosensor  42.  In  step  S22,  the 
number  n  of  multi-print  cycles  is  determined  on  the 
basis  of  "the  value  of  the  mark  45.  The  flow  then 
advances  to  step  S4,  and  the  same  operations  as 
in  the  flow  chart  of  Fig.  8  are  performed. 

The  saving  switch  1103b  is  arranged  in  the 
operation  unit  1103  shown  in  Fig.  6  to  set  a  mode 
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cording  can  be  performed  yvith  an  arbitrary  number 
of  multi-print  cycles. 

According  to  the  present  invention,  the  number 
of  multi-print  cycles  can  be  automatically  deter- 
mined  in  accordance  with  the  properties  and  types 
of  ink  sheets. 

Other  embodiments  of  the  present  invention 
will  be  described  with  reference  to  Figs.  11  to  15. 

An  embodiment  exemplifies  an  operation 
wherein  the  remain  of  an  ink  sheet  is  detected  by  a 
detecting  means,  and  whether  or  not  recording 
information  can  be  recorded  by  the  present  remain 
of  the  ink  sheet  is  determined  in  consideration  of 
the  detected  remain  of  the  ink  sheet  and  the  re- 
cording  information.  When  it  is  determined  that  the 
recording  information  cannot  be  recorded  due  to  a 
shortage  of  the  ink  sheet,  the  conveying  amount  of 
ink  sheet  is  reduced,  thus  controlling  conveyance 
of  the  ink  sheet.  In  addition,  another  embodiment 
exemplifies  an  operation  for  detecting  the  remain  of 
the  ink  sheet  and  displaying  the  detected  remain 
on  a  displaying  means.  A  means  for  conveying  the 
ink  sheet  is  controlled  in  correspondence  with  a 
value  n  input  from  an  input  means  in  consideration 
of  the  displayed  remain. 

A  facsimile  apparatus  employing  the  present 
invention  will  be  described  with  reference  to  Figs. 
11  to  13. 

Figs.  11  and  12  show  an  arrangement  in  which 
a  thermal  transfer  printer  is  applied  to  a  facsimile 
apparatus.  More  specifically,  Fig.  11  is  a  view 
showing  electrical  connections  between  a  control 
unit  and  a  recording  unit,  and  Fig.  12  is  a  block 
diagram  showing  a  schematic  arrangement  of  the 
facsimile  apparatus.  The  side  section  of  the  fac- 
simile  apparatus  will  be  described  with  reference  to 
Fig.  2A. 

The  schematic  arrangement  of  the  facsimile 
apparatus  will  be  described  with  reference  to  Fig. 
12. 

Referring  to  Fig.  12,  a  reading  unit  100 
photoelectrically  reads  an  original  image  and  out- 
puts  the  read  image  to  a  control  unit  101  as  a 
digital  image  signal.  The  reading  unit  100  includes 
an  original  conveying  motor  and  a  CCD  image 
sensor.  The  control  unit  101  includes  a  line  mem- 
ory  110  for  storing  one-line  image  data.  One-line 
image  data  is  supplied  from  the  reading  unit  100  to 
the  line  memory  110  and  is  stored  in  the  line 
memory  110  in  an  original  transmitting  mode  or  a 
copy  mode.  In  an  image  data  receiving  mode,  one- 
line  decoded  image  data  is  stored  in  the  line  mem- 
ory  110.  The  data  stored  in  the  line  memory  110  is 
output  to  a  recording  unit  102  to  perform  image 
formation.  A  coding/decoding  unit  1  1  1  codes  trans- 
mitting  image  information  in  accordance  with  MH 
coding  and  decodes  the  received  encoded  image 
data  into  image  data.  The  control  unit  101  also 

includes  a  buffer  memory  112  for  storing  the  trans- 
mitting  or  received  coded  image  data.  The  line 
memory  110,  the  buffer  memory  112,  and  the 
coding/decoding  unit  111  are  controlled  by  a  CPU 

5  113  such  as  a  microprocessor.  In  addition  to  the 
CPU  113,  the  control  unit  101  also  includes  a  ROM 
114  for  storing  control  programs  of  the  CPU  113 
and  various  data,  and  a  RAM  115  serving  as  a 
work  area  for  temporarily  storing  various  data. 

10  The  recording  unit  102  comprises  a  thermal 
line  head  and  performs  image  recording  on  record- 
ing  paper  in  accordance  with  a  thermal  transfer 
recording  method.  The  arrangement  of  the  record- 
ing  unit  102  will  be  described  with  reference  to  Fig. 

75  11  later.  An  operation  unit  103  includes  various 
function  keys  (e.g.,  a  transmission  start  key)  and 
input  keys  (e.g.,  a  telephone  number  key).  More 
specifically,  the  operation  unit  103  includes  a 
switch  103-1  for  designating  whether  a  conveying 

20  amount  of  an  ink  sheet  is  adjusted.  For  example, 
when  the  switch  103-1  is  ON,  a  value  n  is  automati- 
cally  changed.  The  operation  unit  103  also  includes 
a  switch  103-2  for  designating  a  conveying  amount 
of  the  ink  sheet  with  respect  to  recording  paper. 

25  The  switch  103-2  comprises,  e.g.,  a  digital  switch. 
The  operation  unit  103  further  includes  a  switch 
103a  for  designating  the  type  of  ink  sheet  to  be 
used.  When  the  switch  103a  is  ON,  the  multi-print 
ink  sheet  is  set.  However,  when  the  switch  103a  is 

30  OFF,  a  normal  ink  sheet  is  set.  An  indicating  unit 
104  is  arranged  in  the  operation  unit  103  to  in- 
dicate  various  functions,  a  state  of  the  apparatus, 
and  the  remain  of  the  ink  sheet.  A  voltage  source 
105  supplies  a  voltage  to  the  respective  compo- 

35  nents  of  the  apparatus.  The  facsimile  apparatus 
also  includes  a  modem  (modulator/demodulator) 
106,  an  NCU  (Network  Control  Unit)  107,  and  a 
telephone  set  108. 

Fig.  13  is  a  view  showing  a  detailed  structure 
40  of  a  conveying  mechanism  for  an  ink  sheet  14  and 

recording  paper  1  1  . 
Referring  to  Fig.  13,  a  recording  paper  convey- 

ing  motor  24  drives  a  platen  roller  12  to  convey  the 
recording  paper  11  in  a  direction  of  an  arrow  b 

45  opposite  to  a  direction  of  an  arrow  a.  An  ink  sheet 
conveying  motor  25  conveys  the  ink  sheet  14  in 
the  direction  indicated  by  the  arrow  a.  Transmis- 
sion  gears  26  and  27  transmit  rotation  of  the  re- 
cording  paper  conveying  motor  24  to  the  platen 

50  roller  12.  Gears  28  and  29  transmit  rotation  of  the 
ink  sheet  conveying  motor  25  to  a  take-up  roller 
18.  An  ink  sheet  sensor  120  detects  the 
presence/absence  of  the  ink  sheet  14  and  the 
remain  of  the  ink  sheet  14  on  the  basis  of  a  mark 

55  formed  on  the  ink  sheet  14.  The  ink  sheet  sensor 
120  reads  a  mark  33  formed  on  the  ink  sheet  14 
and  detects  the  remain  of  the  ink  sheet  14.  The 
mark  33  may  represent  remaining  count  data  print- 

10 
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verted  from  an  analog  signal  into  a  digital  signal  by 
the  control  unit  101.  The  digital  signal  is  then  input 
to  the  CPU  113.  The  CPU  113  detects  the  tem- 
perature  of  the  thermal  head  13  on  the  basis  of  this 

5  digital  signal,  changes  a  pulse  width  of  a  strobe' 
signal  47  in  correspondence  with  the  detected  tem- 
perature,  changes  a  driving  voltage  for  the  thermal 
head  13,  and  changes  energy  applied  to  the  ther- 
mal  head  13  in  accordance  with  the  properties  of 

w  the  ink  sheet  14. 
The  properties  (types)  of  the  ink  sheet  14  are 

designated  by  the  switch  103a.  The  types  and 
properties  of  the  ink  sheet  14  may  be  determined 
by  detecting  a  mark  printed  on  the  ink  sheet  14. 

75  Alternatively,  the  types  and  properties  can  be  de- 
termined  by  detecting  a  mark,  a  notch,  or  a  projec- 
tion  formed  on  a  cartridge  or  cassette  of  the  ink 
sheet. 

A  driving  circuit  46  inputs  a  driving  signal  for 
20  the  thermal  head  13  and  outputs  the  strobe  signal 

47  for  driving  the  thermal  head  13  in  units  of 
blocks.  The  driving  circuit  46  changes  the  voltage 
output  to  a  voltage  line  45  for  supplying  a  current 
to  the  heating  elements  132  of  the  thermal  head  13 

25  in  response  to  designation  from  the  control  unit 
101,  thereby  changing  energy  applied  to  the  ther- 
mal  head  13.  Motor  driving  circuits  48  and  49  drive 
the  recording  paper  conveying  motor  24  and  the 
ink  sheet  conveying  motor  25,  respectively.  The 

30  recording  paper  conveying  motor  24  and  the  ink 
sheet  conveying  motor  25  are  stepping  motors, 
respectively,  in  this  embodiment,  but  are  not  limit- 
ed  thereto.  These  motors  24  and  25  may  be,  e.g., 
DC  motors. 

35  A  recording  operation  of  this  embodiment  will 
be  described  below.  Figs.  14A  and  14B  are  flow 
charts  showing  receiving  processing  of  the  fac- 
simile  apparatus.  The  control  program  for  execut- 
ing  this  processing  is  stored  in  the  ROM  1  1  4  of  the 

40  control  unit  101. 
This  processing  is  started  upon  reception  of  a 

facsimile  image  signal.  In  step  S1,  the  image  data 
encoded  and  converted  into  image  data  is  stored  in 
the  line  memory  110.  In  step  S'2,  the  number  of 

45  input  receiving  sheets  is  counted.  Based  on  the 
remain  of  the  ink  sheet  14  which  is  detected  by  the 
photosensor  120  and  the  number  of  input  receiving 
sheets  detected  in  step  S2,  the  CPU  113  deter- 
mines  in  step  S3  whether  all  the  image  data  can  be 

so  recorded  by  the  present  remain  of  the  ink  sheet  14. 
If  YES  in  step  S3,  the  flow  advances  to  step  S9. 
However,  if  NO  in  step  S3,  the  flow  advances  to 
step  S4  to  indicate  the  remain  of  the  ink  sheet  14 
on  the  indicating  unit  104.  The  remain  indication 

55  may  be  always  provided  regardless  of  the  record- 
ing  enable/disable  state. 

Whether  the  value  n  is  changed  is  determined 
in  accordance  with  a  state  of  the  switch  103-1  in 

ed  as,  e.g.,  a  bar  code.  The  remaining  count  data 
represents  how  many  A4  sheets  can  be  printed 
from  now  on.  Alternatively,  for  example,  if  20  marks 
33  are  formed,  the  number  of  marks  is  counted  to 
detect  a  remaining  length  in  meters  or  millimeters. 

When  the  conveying  directions  of  the  recording 
paper  11  and  the  ink  sheet  14  are  opposite  to  each 
other,  a  direction  along  which  images  are  sequen- 
tially  recorded  in  the  longitudinal  direction-  of  the 
recording  paper  11  (i.e.,  a  direction  indicated  by 
the  arrow  a  or  a  direction  opposite  to  the  conveying 
direction  ol  the  recording  paper  11)  is  aligned  with 
the  conveying  direction  of  the  ink  sheet.  If  a  con- 
veying  speed  VP  of  the  recording  paper  11  is 
defined  as  VP  =  -n*V|  (where  V|  is  the  conveying 
speed  of  the  ink  sheet  14  and  a  negative  sign 
indicates  that  the  conveying  direction  of  the  record- 
ing  paper  1  1  is  different  from  that  of  the  ink  sheet 
14),  a  relative  speed  VP!  between  the  recording 
paper  11  and  the  ink  sheet  14  when  viewed  from 
the  thermal  head  13  is  defined  as  VP,  =  VP  -  V,  (1 
+  1/n)VP,  which  is  higher  than  the  speed  VP,  i.e., 
the  relative  speed  VP,'  (=  (1  -  1/n)VP)  obtained  by 
conveying  them  in  the  same  direction  like  in  the 
conventional  case. 

Other  methods  are  also  available.  For  example, 
when  n-line  image  recording  is  performed  with  the 
thermal  head  13,  the  ink  sheet  14  is  conveyed  in 
the  direction  indicated  by  the  arrow  a  by  (l/m) 
(where  m  is  an  integer  which  satisfies  n~>  m)  every 
(n/m)  lirJes.  According  to  another  method,  when 
recording  with  a  distance  corresponding  to  a  length 
L  is  to  be  performed,  the  ink  sheet  14  is  conveyed 
in  the  direction  opposite  to  that  of  the  recording 
paper  11  at  the  same  speed  during  recording.  Prior 
to  recording  of  the  next  predetermined  amount,  the 
ink  sheet  14  is  returned  by  L*(n-1)/n  (where  n  >  1). 
In  either  method,  the  relative  speed  during  record- 
ing  while  the  ink  sheet  14  is  kept  stopped  is  given 
as  VP,  and  the  relative  recording  speed  while  the 
ink  sheet  14  is  kept  moved  is  given  as  (1  +  1/n)VP. 

Fig.  1  1  is  a  view  showing  the  electrical  connec- 
tions  between  the  control  unit  101  and  the  record- 
ing  unit  102  in  the  facsimile  apparatus.  The  same 
reference  numerals  as  in  Figs.  12  and  13  denote 
the  same  parts  in  Fig.  1  1  . 

The  thermal  head  13  is  a  line  head.  The  ther- 
mal  head  13  comprises  a  shift  register  130  for 
inputting  one-line  serial  recording  data  43  from  the 
control  unit  101,  a  latch  circuit  131  for  latching  the 
data  from  the  shift  register  130  in  response  to  a 
latch  signal  44,  and  heating  elements  132  consist- 
ing  of  one-line  heating  resistance  members.  The 
heating  resistance  members  132  are  driven  in  m 
blocks  132-1  to  132-m.  A  temperature  sensor  13~3 
is  mounted  on  the  thermal  head  13  to  detect  a 
temperature  of  the  thermal  head  13.  An  output 
signal  42  from  the  temperature  sensor  133  is  con- 
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step  S5.  If  the  value  n  can  be  changed,  the  flow 
advances  to  step  S6  to  increase  the  value  n  in 
accordance  with  the  remain  of  the  ink  sheet  14  and 
the  number  of  input  receiving  sheets.  Therefore, 
the  conveying  length  of  the  ink  sheet  14  with 
respect  to  the  predetermined  conveying  length  of 
the  recording  paper  11  can  be  decreased,  so  that 
the  number  of  multi-print  cycles  of  the  ink  sheet  14 
can  be  increased.  However,  if  the  change  in  value 
n  is  not  determined  in  step  S5,  the  flow  advances 
to  step  S7  to  determine  whether  the  value  n  is 
designated  by  the  switch  103-2.  If  YES  in  step~S7, 
the  flow  advances  to  step  S8  to  store  the  present 
value  as  the  value  n. 

As  is  apparenT  from  an  ink  ribbon  generally 
used  in  a  wire-dot  printer,  when  the  number  of 
multi-print  cycles  of  the  multi-strike  ribbon  is  in- 
creased,  the  recording  density  is  decreased.  How- 
ever,  a  non-recording  state  is  not  immediately  set. 
Similarly,  when  thermal  transfer  recording  is  per- 
formed  using  a  .multi-print  ink  sheet,  and  recording 
of  all  received  images  has  priority  over  recording 
quality,  the  operator  changes  the  value  n  upon 
operation  of  the  switch  103-1  or  the  switch~103-2, 
thereby  increasing  the  number  of  multi-print  cycles 
of  the  ink  sheet  14. 

The  flow  then  advances  to  step  S9  to  output 
one-line  serial  recording  data  from  the  line  memory 
1  1  0  to  the  shift  register  1  30  of  the  thermal  head  1  3. 
When  one-line  recording  data  transfer  is  complet- 
ed,  the  latch  signal  44  is  output  to  store  the  one- 
line  recording  data  in  the  latch  circuit  131.  The  flow 
advances  to  step  S10  to  adjust  the  number  of 
driving  steps  of  the  ink  sheet  conveying  motor  25 
in  correspondence  with  the  value  n.  The  ink  sheet 
conveying  motor  25  is  then  driven  to  convey  the 
ink  sheet  14  by  a  (1/n)  line  in  the  direction  of  the 
arrow  a  in  Fig.  2A.  In  step  S11,  the  recording  paper 
conveying  motor  24  is  driven  to  convey  the  record- 
ing  paper  1  1  by  one  line  in  the  direction  of  the 
arrow  b.  In  this  case,  one  line  corresponds  to  the 
length  of  one  dot  recorded  by  the  thermal  head  13. 

The  flow  advances  to  step  S12  to  sequentially 
energize  the  heating  elements  132  of  the  thermal 
head  13  in  units  of  blocks.  When  the  m  blocks  are 
energized  to  complete  one-line  image  recording, 
the  flow  advances  to  step  S13  to  determine  wheth- 
er  one-page  image  recording  is  completed.  If  NO 
in  step  S13,  the  flow  returns  to  step  S9  to  transfer 
recording  data  of  the  next  line  to  the  thermal  head 
13,  thereby  performing  image  recording. 

When  an  end  of  one-page  image  recording  is 
determined  in  step  S13,  the  flow  advances  to  step 
S14  to  convey  the  recording  paper  11  toward  ex- 
haust  rollers  16a  and  16b  by  a  predetermined 
amount.  Cutters  15a  and  15b  are  driven  to  engage 
with  each  other  to  cut  the  recording  paper  by  a 
length  corresponding  to  one  page.  The  one-page 

sheet  is  then  exhausted  outside  the  apparatus  by 
the  exhaust  roller  16.  In  step  S15,  the  recording 
paper  11  is  returned  by  a  distance  corresponding 
to  an  interval  between  the  thermal  head  13  and  the 

5  cutter  15  to  cause  the  leading  end  of  the  recording 
paper  1  1  to  reach  the  image  recording  position  of 
the  thermal  head  13. 

The  CPU  113  determines  in  step  S16  whether 
all  received  images  have  been  recorded.  If  NO  in 

io  step  S16,  the  flow  returns  to  step  S9,  and  the 
above-mentioned  image  recording  is  repeated. 
However,  if  YES  in  step  S116  the  flow  advances  to 
step  S17  to  return  the  value  n  to  the  initial  value, 
and  processing  is  ended.  The  value  n  is  returned 

15  to  the  initial  value  because  image  data  to  be  re- 
ceived  next  does  not  always  have  the  same  record- 
ing  density  as  the  present  image  data,  thereby 
preventing  low-density  recording  of  the  next  re- 
ceived  image  against  the  will  of  the  operator. 

20  When  the  ink  sheet  conveying  motor  25  com- 
prises  a  stepping  motor,  the  value  n  may  be 
changed  by  changing  the  number  of  steps  for  the 
ink  sheet  14  with  respect  to  one-line  conveyance  of 
the  recording  paper  1  1  .  In  this  case,  the  motor  25 

25  is  driven  in  a  micro-step,  so  that  a  minimum  step 
angle  of  the  motor  can  be  changed. 

The  ink  sheet  14  during  cutting  of  the  record- 
ing  paper  11  in  steps  S14  and  S15  may  be  con- 
veyed  in  a  direction  opposite  to  the  conveying 

30  direction  of  the  recording  paper  11  as  in  recording 
at  a  speed  VP/n,  or  the  value  n  may  be  increased. 
Alternatively,  the  ink  sheet  14  may  be  conveyed  in 
the  same  manner  as  the  recording  paper  11,  or 
may  be  kept  stopped. 

35  As  shown  in  steps  S10  and  S11,  driving  of  the 
ink  sheet  conveying  motor  25  is  preferably  ad- 
vanced  from  driving  of  the  recording  paper  convey- 
ing  motor  24  due  to  the  following  reason.  Even  if 
the  ink  sheet  conveying  motor  25  is  driven,  a  delay 

40  time  is  required  to  start  actual  conveyance  of  the 
ink  sheet  due  to  the  characteristics  of  the  motor 
and  the  driving/transmitting  system.  The  same  ef- 
fect  as  described  above  can  be  obtained  even  if 
driving  of  the  recording  paper  conveying  motor  24 

45  is  advanced  from  that  of  the  ink  sheet  conveying 
motor  25.  However,  when  a  long  time  is  provided 
from  the  start  of  conveyance  of  the  recording  paper 
11  to  driving  (recording  operation  in  step  S12)  of 
the  thermal  head  13,  a  gap  may  be  undesirably 

so  formed  between  the  recorded  dots. 
Another  conveying  mechanism  applied  to  this 

embodiment  will  be  described  below.  Unlike  the 
above  embodiment  in  which  the  take-up  roller  18  is 
directly  driven,  an  ink  sheet  14  is  conveyed  by  a 

55  capstan  roller  71  and  a  pinch  roller  72  in  a  direc- 
tion  of  an  arrow  a,  so  that  the  ink  sheet  14  can 
always  be  conveyed  by  a  predetermined  amount 
regardless  of  a  take-up  diameter  of  the  ink  sheet 
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take-up  roller  18.  The  same  reference  numerals  as 
in  Fig.  6  denote  the  same  parts  in  Fig.  15,  and  a 
detailed  description  thereof  will  be  omitted. 

According  to  this  embodiment  as  described 
above,  the  conveying  amount  of  the  ink  sheet  14 
with  respect  to  one-line  conveyance  of  the  record- 
ing  paper  1  1  can  be  changed  in  accordance  with 
the  number  of  input  receiving  sheets  and  the  re- 
main  of  the  ink  sheet.  Therefore,  the  image  in- 
formation  to  be  recorded  can  be  recorded  with  the 
present  remain  of  the  ink  sheet. 

In  addition,  when  a  switch  for  designating 
whether  the  conveying  amount  of  the  ink  sheet  14 
with  respect  to  the  recording  paper  1  1  is  adjusted 
is  arranged  ,  an  operator  is  allowed  to  select 
whether  recording  of  remaining  sheets  with  the 
present  remain  of  the  ink  sheet  has  priority  over 
the  image  quality. 

Furthermore,  the  operator  can  designate  the 
conveying  amount  of  the  ink  sheet  14  with  respect 
to  one  line  of  the  recording  paper  1  1  . 

This  embodiment  exemplifies  the  recording 
unit  of  the  facsimile  apparatus,  but  is  not  limited 
thereto.  The  present  invention  is  also  applicable  to 
a  normal  thermal  transfer  printer.  In  this  case,  the 
number  of  recording  sheets  is  input  from  host 
equipment  which  outputs  recording  data.  The  con- 
veying  amount  of  the  ink  sheet  may  be  adjusted  on 
the  printer  side  in  accordance  with  the  input  num- 
ber  of  sheets  and  the  remain  of  the  ink  sheet 

According  to  the  above  embodiment  as  de- 
scribed  above,  the  length  of  use  of  the  ink  sheet 
with  respect  to  the  recording  medium  having  a 
predetermined  length  is  decreased  in  correspon- 
dence  with  the  remain  of  the  ink  sheet.  Image 
recording  of  recording  data  having  a  desired  length 
can  be  completed  with  the  present  remain  of  the 
ink  sheet.  ■ 

According  to  this  embodiment,  the  operator 
can  select  whether  the  conveying  length  of  the  ink 
sheet  with  respect  to  the  recording  medium  having 
a  predetermined  length  is  changed. 

Still  another  embodiment  of  the  present  inven- 
tion  will  be  described  with  reference  to  Figs.  16  to 
20.  A  side  sectional  view  showing  the  mechanism 
of  a  facsimile  apparatus  is  represented  by  Fig.  2A, 
and  a  flow  chart  showing  recording  processing  is 
represented  by  Fig.  8. 

This  embodiment  exemplifies  an  operation  for 
receiving  the  number  of  multi-print  cycles  of  an  ink 
sheet  from  a  transmitting  side  to  a  receiving  side 
and  determining  a  conveying  amount  of  the  ink 
sheet  with  respect  to  a  predetermined  image  re- 
cording  length  of  a  recording  medium.  Every  time 
image  recording  of  a  predetermined  length  is  per- 
formed  on  a  recording  medium,  a  multi-print  opera- 
tion  is  performed  so  as  to  convey  the  ink  sheet  in 
correspondence  with  the  determined  conveying 

amount. 
A  schematic  arrangement  will  be  described 

with  reference  to  Fig.  16.  The  same  reference 
numerals  as  in  Fig.  6  denote  the  same  parts  in  Fig. 

5  16,  and  a  detailed  description  thereof  will  be  omit- 
ted. 

Referring  to  Fig.  16,  an  operation  unit  2103 
includes  various  function  keys  (e.g.,  a  transmission 
start  key)  and  input  keys  (e.g.,  a  telephone  number 

w  key).  The  operation  unit  2103  designates  the  num- 
ber  of  multi-print  cycles  upon  its  reception.  The 
operation  unit  2103  also  includes  a  key  247a  such 
as  a  DIP  switch  for  designating  the  number  of 
multi-print  cycles  in  the  apparatus.  The  operation 

75  unit  2103  further  includes  a  transmitting  n  value 
designation  key  247b.  The  key  247b  is  used  to 
designate  a  value  n  for  the  receiving  facsimile 
apparatus.  In  this  imbodiment,  the  number  of 
multi-print  cycles  transmitted  from  the  transmitting 

20  side  has  priority  over  the  number  of  multi-print 
cycles  set  with  the  key  247b.  A  switch  2103a  in  the 
operation  unit  2103  is  used  to  designate  to  a  con- 
trol  unit  101  that  a  multi-print  ink  sheet  is  loaded. 

Fig.  16  shows  a  conveying  system  for  record- 
25  ing  paper  11  and  an  ink  sheet  14  in  a  recording 

unit  in  detail.  The  conveying  unit  includes  reduction 
gears  73  and  74  and  a  slip  clutch  unit.  75.  When  an 
ink  sheet  conveying  motor  25  and  a  recording 
paper  conveying  motor  24  are  driven,  a  value  of  a 

30  reduction  gear  ratio  i|  of  the  reduction  gears  73  and 
74  and  a  value  of  a  reduction  gear  ratio  iP  of  gears 
26  and  27  is  appropriately  set  to  determine  a 
number  n  of  multi-print  cycles.  The  numbers  of 
driving  steps  of  the  recording  paper  conveying 

35  motor  24  and  the  ink  sheet  conveying  motor  25  are 
changed-  to  cope  with  various  numbers  n  des- 
ignated  by  the  transmitting  side.  When  the  gear  73 
is  engaged  with  a  gear  75a  of  the  slip  clutch  75,  a 
take-up  roller  18  can  take  up  the  ink  sheet  14 

40  conveyed  by  a  capstan  roller  71  and  a  pinch  roller 
72. 

When  a  ratio  of  the  gear  73  to  the  gear  75a  is 
set  such  that  a  length  of  the  ink  sheet  14  taken  up 
by  the  take-up  roller  18  is  set  to  be  longer  than  a 

45  length  of  the  ink  sheet  conveyed  by  the  capstan 
roller  71  ,  the  ink  sheet  1  4  conveyed  by  the  capstan 
roller  71  can  be  perfectly  taken  up  by  the  take-up 
roller  18.  A  difference  between  the  take-up  amount 
of  the  ink  sheet  14  by  the  take-up  roller  18  and  the 

50  ink  sheet  14  conveyed  by  the  capstan  roller  71  is 
absorbed  by  the  slip  clutch  unit  75.  Therefore,  a 
variation  (i.e.,  a  change  in  value  n)  in  conveying 
speed  of  the  ink  sheet  which  is"  caused  by  a 
change  in  take-up  diameter  of  the  take-up  roller  18 

55  can  be  prevented. 
Transmitting/receiving  processing  will  be  de- 

scribed  with  reference  to  Figs.  17  to  19. 
Fig.  17  shows  a  control  sequence  of  facsimile 
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communication  applied  to  this  embodiment. 
In  step  301,  dialing  is  performed  at  the  fac- 

simile  apparatus  on  the  transmitting  side,  and  the 
call  is  automatically  received  by  the  facsimile  ap- 
paratus  on  the  receiving  side,  so  that  the  line  is 
switched  from  the  telephone  mode  to  the  facsimile 
mode.  In  step  301,  the  receiving  side  sends  back  a 
called  identification  (CED)  signal,  a  digital  iden- 
tification  signal  (DIS),  and  a  group  identification 
(GI2)  signal.  The  transmitting  side  transmits  a 
transmitting  station  identification  (TSI)  signal,  a 
nonstandard  signal  (NSS)  303  such  as  the  value  n 
designated  with  the  transmitting  n  value  designa" 
tion  key  247b,  and  a  digital  command  signal 
(DCS).  The  transmitting  side  then  outputs  a  training 
signal.  In  step  304,  a  message  signal  as  a  transmit- 
ting  image  signal  is  sent  out. 

Fig.  18  is  a  flow  chart  showing  n  value  des- 
ignation  processing  on  the  transmitting  side,  and 
Fig.  19  is  a  flow  chart  showing  receiving  process- 
ing  of  the  facsimile  apparatus  on  the  receiving  side. 
The  programs  for  executing  these  control  oper- 
ations  are  stored  in  a  ROM  114. 

The  CPU  113  determines  in  step  S1  whether  a 
value  n  is  set  with  the  transmitting  n  value  designa- 
tion  kiy  247b  of  the  operation  unit  2103  in  the 
facsimile  apparatus  of  the  receiving  side.  If  YES  in 
step  S1,  the  designated  value  n  is  set  in  the 
nonstandard  signal  NSS  defined  in"  the  CCITT  T30 
in  step  S2. 

Fig.  19  is  a  flow  chart  showing  processing  for 
setting  a  value  n  in  the  facsimile  apparatus  of  the 
receiving  side. 

In  step  S10,  upon  reception  of  the  signal  NSS, 
the  flow  advances  to  step  S11  to  check  if  the  value 
n  is  set.  If  YES  in  step  S11,  the  flow  advances  to 
step  S12  to  store  the  value  n  in  the  RAM  115.  At 
the  same  time,  for  example,  a  conveying  length  of 
the  ink  sheet  14  with  respect  to  one  line  of  the 
recording  paper  11  is  determined  to  perform  re- 
cording  of  the  received  image  (to  be  described 
later). 

A  recording  operation  of  this  embodiment  will 
be  described  below. 

Fig.  20  is  a  flow  chart  of  one-page  recording 
processing  in  the  facsimile  apparatus  of  this  em- 
bodiment.  The  control  program  for  executing  the 
above  processing  is  stored  in  the  ROM  114  in  the 
control  unit  101. 

This  processing  is  started  when  the  image  sig- 
nal  is  received,  the  image  data  is  stored  in  the 
memory  of  the  control  unit  101,  and  a  recording 
operation  is  ready  to  start.  In  step  S21,  one-line 
serial  recording  data  is  output  to  the  thermal  head 
13.  When  one-line  recording  data  transfer  is  com- 
pleted,  a  latch  signal  is  output  in  step  S22  to  store 
the  one-line  recording  data  in  a  latch  circuit  of  the 
thermal  head  13.  In  step  S23,  the  number  n  of 

multi-print  cycles  is  set  in  accordance  with  the 
value  n  designated  from  the  transmitting  side  in  the 
flow  chart  of  Fig.  17  and  set  on  the  receiving  side 
in  the  flow  chart  of  Fig.  18.  In  this  case,  if  the  value 

5  n  is  not  designated  from  the  transmitting  side,  the 
value  n  designated  with  the  switch  247a  of  the 
operation  unit  2103  is  set.  The  conveying  length 
(1/n  line)  of  the  ink  sheet  14  during  image  record- 
ing  is  determined. 

10  The  flow  advances  to  step  S24  to  drive*  the  ink 
sheet  conveying  motor  25  to  convey  the  ink  sheet 
14  by  a  (1/n)  line  based  on  the  value  n  obtained  in 
step  S23  in  the  direction  indicated  by"  the  arrow  a 
in  Fig.  16.  In  step  S25,  the  recording  paper  con" 

75  veying  motor  24  is  driven  to  convey  the  recording 
paper  11  by  one  line  in  the  direction  indicated  by 
the  arrow  b.  The  length  of  one  line  is  set  to  be, 
e.g.,  about  1/15.4  mm  in  the  facsimile  apparatus. 
The  conveying  amounts  of  the  recording  paper  11 

20  and  the  ink  sheet  14  are  set  by  changing  the 
numbers  of  excitation  pulses  of  the  recording  paper 
conveying  motor  24  and  the  ink  sheet  conveying 
motor  25. 

Assume  that  each  of  the  recording  paper  con- 
25  veying  motor  24  and  the  ink  sheet  conveying  motor 

25  is  driven  in  1-2  phase  energization,  that  the 
recording  paper  11  is  conveyed  by  one  line  every 
energization  cycle,  and  that  the  ink  sheet  14  is 
conveyed  by  the  same  length  as  that  of  the  record- 

30  ing  paper  11  by  20  energization  cycles.  If  the 
number  of  multi-print  cycles  is  5  and  the  recording 
sheet  is  conveyed  by  one  line,  the  ink  sheet  14  is 
conveyed  by  1/5  line  by  four  energization  cycles, 
and  its  conveying  distance  is  1/(15.4  x  5)  mm. 

35  The  flow  then  advances  to  step  S26  to  en- 
ergize  each  block  of  heating  elements  132  of  the 
thermal  head  13.  The  CPU  113  determines  in  step 
S27  whether  all  the  blocks  are  energized.  When  all 
the  blocks  of  the  heating  elements  132  are  en- 

40  ergized  to  complete  one-line  image  recording,  the 
flow  advances  to  step  S28  to  check  whether  one- 
page  image  recording  is  completed.  If  NO  in  step 
S28,  the  flow  advances  to  step  S29,  and  recording 
data  of  the  next  line  is  transported  or  transferred  to 

45  the  thermal  head  13,  and  the  flow  returns  to  step 
S22. 

When  one-page  image  recording  is  completed 
in  step  S28,  the  flow  advances  to  step  S30  to 
convey  the  recording  paper  1  1  toward  exhaust 

so  rollers  16a  and  16b  by  a  predetermined  amount.  In 
step  S30,  cutters  15a  and  15b  are  driven  and 
engaged  with  each  other  to  cut  the  recording  paper 
11  in  units  of  pages.  In  step  S32,  the  recording 
paper  1  1  is  returned  by  a  distance  corresponding 

55  to  a  distance  between  the  thermal  head  1  3  and  the 
cutter  15,  thereby  completing  one-page  image  re- 
cording  processing. 

In  a  series  of  cutting  operations  of  the  record- 

14 
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replaced  with  an  electrothermosenstive  or  laser 
transfer  scheme. 

In  the  above  embodiment,  a  full-line  type  ther- 
mal  head  is  exemplified,  but  may  be  replaced  with 

5  a  so-called  serial  type  thermal  head. 
The  recording  medium  is  not  limited  to  record- 

ing  paper.  If  an  ink  transfer  operation  is  allowed, 
the  recording  medium  may  be,  e.g.,  a  piece  of 
fabric  or  a  plastic  sheet.  In  addition,  the  ink  sheet  is 

w  not  limited  to  the  roll  as  described  in  the  above 
embodiments.  For  example,  ink  sheets  may  be 
stored  in  a  box  detachable  from  a  recording  unit.  A 
so-called  ink  sheet  cassette  which  is  detachably 
loaded  in  the  recording  unit  may  be  used. 

75  In  each  embodiment,  the  conveying  direction 
of  the  recording  paper  1  1  is  opposite  to  that  of  the 
ink  sheet  14  during  recording.  However,  the  con- 
veying  operation  is  not  limited  to  this.  They  may  be 
conveyed  in  the  same  direction. 

20  According  to  the  present  invention  as  has  been 
described  above,  the  consumption  of  the  ink  sheet 
can  be  reduced  and  clear,  and  high-quality  record- 
ing  can  be  performed. 

ing  paper  1  1  by  the  cutter  1  5  in  steps  S30  to  S32, 
the  ink  sheet  may  be  conveyed  in  a  direction 
opposite  to  that  of  the  recording  paper  11  at  a 
speed  of  VP/n  as  in  recording.  The  value  n  may  be 
larger  than  that  during  recording.  The  same  opera- 
tion  as  the  recording  paper  11  may  be  performed 
by  the  platen  roller  12,  and  the  ink  sheet  may  be 
kept  stopped. 

In  this  embodiment,  the  nonstandard  signal 
NSS  is  used  as  a  signal  for  designating  the  value  n 
from  the  facsimile  apparatus  of  the  transmitting 
side  to  the  facsimile  apparatus  of  the  receiving 
side.  However,  another  control  sequence  signal 
may  be  used. 

In  addition,  the  number  of  multi-print  cycles 
represented  by  the  mark  formed  on  the  ink  sheet 
or  ink  sheet  cartridge  may  be  read  and  input,  and 
the  number  of  multi-print  cycle  of  the  facsimile 
apparatus  may  be  set. 

According  to  this  embodiment  as  described 
above,  the  operator  can  set  the  value  n  of  the 
receiving  facsimile  on  the  receiving  side  when  the 
transmitting  original  has  a  low  density.  The  repro- 
duced  image  can  have  a  higher  density.  When  the 
remain  of  the  ink  sheet  of  the  receiving  side  will  be 
able  to  be  recognized  in  the  near  future,  the  value 
n  can  be  designated  to  the  receiving  side  in  accor- 
dance  with  the  remain  of  the  ink  sheet  and  the 
number  of  input  receiving  sheets.  Therefore,  trans- 
mitted  original  image  can  be  perfectly  reproduced 
on  the  receiving  side. 

The  above  embodiment  exemplifies  a  facsimile 
apparatus  using  a  thermal  line  head,  but  the 
present  invention  is  not  limited  thereto.  For  exam- 
ple,  an  ink  ribbon  of  the  same  material  as  that  of 
the  ink  sheet  as  described  in  this  embodiment  and 
a  serial  head  are  used'  to  perform  multi-printing. 
More  specifically,  the  take-up  amount  of  the  ink 
ribbon  mounted  on  a  carriage  is  changed  in  a 
direction  for  moving  the  carriage  (i.e.,  a  recording 
direction)  in  accordance  with  the  switch  247  and 
the  type  of  ink  sheet,  thereby  performing  multi- 
printing  by  a  predetermined  number  of  times.  In 
this  case,  for  example,  when  the  carriage  is  moved 
to  the  right,  the  ink  ribbon  is  conveyed  from  the  left 
to  the  right  with  respect  to  the  thermal  head. 

According  to  the  above  embodiment  as  de- 
scribed  above,  the  number  of  multi-print  cycles  can 
be  arbitrarily  designated  from  the  facsimile  appara- 
tus  of  the  transmitting  side,  and  the  conveying 
distance  of  the  ink  sheet  with  respect  to  the  record- 
ing  medium  can  be  arbitrarily  changed  on  the 
receiving  side  in  accordance  with  the  designated 
number  of  multi-print  cycles,  thereby  performing 
recording  with  the  arbitrary  number  of  multi-print 
cycles. 

A  heating  scheme  is  not  limited  to  the  thermal 
head  scheme  using  the  thermal  head,  but  may  be 

25 
Claims 

1.  A  thermal  transfer  recording  apparatus  for 
transferring  an  ink  of  an  ink  sheet  to  a  recording 

30  medium  to  record  an  image  on  the  recording  me- 
dium,  comprising: 
means  for  conveying  the  ink  sheet; 
means  for  determining  a  relative  speed  of  the  ink 
sheet  with  respect  to  the  recording  medium  in 

35  correspondence  with  image  information;  and 
control  means  for  controlling  said  conveying  means 
on  the  basis  of  the  relative  speed  determined  by 
said  determining  means. 

2.  A  facsimile  apparatus  for  transferring  an  ink 
40  of  an  ink  sheet  to  a  recording  medium  to  record  an 

image  on  the  recording  medium,  comprising: 
means  for  reading  an  original  image; 
means  for  transmitting/receiving  an  image  signal; 
means  for  conveying  the  ink  sheet; 

45  means  for  determining  a  relative  speed  of  the  ink 
sheet  with  respect  to  the  recording  medium  in 
correspondence  with  image  information;  and 
control  means  for  controlling  said  conveying  means 
on  the  basis  of  the  relative  speed  determined  by 

so  said  determining  means. 
3.  A  method  of  transferring  an  ink  of  an  ink 

sheet  to  a  recording  medium  to  record  an  image 
on  the  recording  medium,  comprising  a  step  of: 
changing  a  relative  speed  of  the  ink  sheet  with 

55  respect  to  the  recording  medium  in  correspon- 
dence  with  image  information. 

4.  An  apparatus  according  to  claim  1,  wherein 
a  ratio  of  a  conveying  speed  of  the  ink  sheet  to  that 

15 
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of  the  recording  medium  is  set  to  be  1/n  (n  >  1). 
5.  A  method  according  to  claim  3,  wherein  a 

ratio  of  a  conveying  speed  of  the  ink  sheet  to  that 
of  the  recording  medium  is  set  to  be  1/n  (n  >  1). 

6.  An  apparatus  according  to  claim  1,  wherein 
the  relative  speed  determined  by  said  determining 
means  is  changed  by  changing  a  speed  of  an  ink 
sheet  conveying  motor  for  conveying  the  ink  sheet. 

7.  An  apparatus  according  to  claim  2,  wherein 
said  determining  means  is  responsive  to  the  image 
information  sent  from  said  transmitting/receiving 
means  or  said  reading  means. 

8.  A  thermal  transfer  recording  apparatus  for 
transferring  an  ink  of  an  ink  sheet  to  a  recording 
medium  to  record  an  image  on  the  recording  me- 
dium,  comprising: 
means  for  instructing  a  number  of  multi-print  cy- 
cles  of  the  ink  sheet; 
means  for  determining  a  conveying  amount  of  the 
ink  sheet  on  the  basis  of  the  number  of  multi-print 
cycles  instructed  by  said  instructing  means;  and 
means  for  conveying  the  ink  sheet  in  correspon- 
dence  with  the  conveying  amount  determined  by 
said  determining  means. 

9.  A  thermal  transfer  recording  apparatus  for 
transferring  an  ink  of  an  ink  sheet  to  a  recording 
medium  to  record  an  image  on  the  recording  me- 
dium,  comprising: 
means  for  judging  a  number  of  multi-print  cycles  of 
the  ink  sheet  by  an  alarming  portion  for  alarming 
the  number  of  multi-print  cycles,  the  alarming  por- 
tion  being  arranged  in  accordance  with  properties 
of  the  ink  sheet; 
means  for  determining  a  conveying  amount  of  the 
ink  sheet  in  accordance  with  the  number  of  multi- 
print  cycles  judged  by  said  judging  means;  and 
means  for  conveying  the  ink  sheet  in  correspon- 
dence  with  the  conveying  amount  determined  by 
said  determining  means. 

10.  A  thermal  transfer  recording  apparatus  for 
transferring  an  ink  of  an  ink  sheet  to  a  recording 
medium  to  record  an  image  on  the  recording  me- 
dium,  comprising: 
means  for  instructing  a  relative  moving  speed  be- 
tween  the  ink  sheet  and  the  recording  medium; 
means  for  determining  a  conveying  speed  of  the 
ink  sheet  with  respect  to  the  recording  medium  on 
the  basis  of  the  relative  moving  speed  instructed 
by  said  instructing  means;  and 
means  for  conveying  the  ink  sheet  in  accordance 
with  the  conveying  speed  determined  by  said  de- 
termining  means. 

1  1  .  A  thermal  transfer  recording  apparatus  for 
transferring  an  ink  of  an  ink  sheet  to  a  recording 
medium  to  record  an  image  on  the  recording  me- 
dium,  comprising: 
means  for  judging  a  relative  speed  between  the  ink 
sheet  and  the  recording  medium  by  an  alarming 

portion  for  alarming  the  relative  speed,  the  alarm- 
ing  portion  being  arranged  in  accordance  with 
properties  of  the  ink  sheet; 
means  for  determining  a  conveying  speed  of  the 

5  ink  sheet  with  respect  to  the  recording  medium  on 
the  basis  of  the  relative  moving  speed  judged  by 
said  judging  means;  and 
means  for  conveying  the  ink  sheet  in  correspon- 
dence  with  the  conveying  speed  determined  by 

w  said  determining  means. 
12.  A  thermal  transfer  recording  apparatus  for 

conveying  an  ink  sheet  by  1/n  (n  is  a  number 
larger  than  1)  with  respect  to  a  predetermined 
conveying  amount  of  a  recording  medium  to  record 

75  an  image  on  the  recording  medium,  comprising: 
means  for  conveying  the  ink  sheet; 
means  for  detecting  a  remain  of  the  ink  sheet; 
means  for  discriminating  whether  recording  infor- 
mation  can  be  recorded  within  a  present  remain  of 

20  the  ink  sheet  in  consideration  of  the  remain  de- 
tected  by  said  detecting  means  and  the  recording 
information;  and 
control  means  for  increasing  the  value  n  to  convey 
the  ink  sheet  when  said  discriminating  "means  dis- 

25  criminates  that  the  recording  information  cannot  be 
recorded  within  the  present  remain. 

13.  An  apparatus  according  to  claim  12,  further 
comprising  means  for  inhibiting  updating  of  the 
value  n  by  said  control  means. 

30  14.  A  thermal  transfer  recording  apparatus  for 
conveying  an  ink  sheet  'by  1/n  (n  is  a  number 
larger  than  1)  with  respect  to  a  predetermined 
conveying  amount  of  a  recording  medium  to  record 
an  image  on  the  recording  medium,  comprising: 

35  means  for  conveying  the  ink  sheet; 
indicating  means  for  detecting  a  remain  of  the  ink 
sheet  and  indicating  the  detected  remain; 
input  means  for  inputting  the  value  n;  and 
control  means  for  controlling  said  conveying  means 

40  in  correspondence  with  the  value  n  input  by  said 
input  means. 

15.  A  thermal  transfer  recording  apparatus  for 
transferring  an  ink  of  an  ink  sheet  to  a  recording 
medium  to  record  an  image  on  the  recording  me- 

45  dium,  comprising: 
recording  means  for  causing  the  ink  sheet  to 
record  the  image  on  the  recording  medium;  and 
control  means  for  changing  a  relative  speed  be- 
tween  the  ink  sheet  and  the  recording  medium. 

so  16.  A  facsimile  apparatus  for  transferring  an  ink 
of  an  ink  sheet  to  a  recording  medium  to  record  an 
image  on  the  recording  medium,  comprising: 
recording  means  for  using  the  ink  sheet  to  record 
the  image  on  the  recording  medium; 

55  control  means  for  changing  a  relative  speed  be- 
tween  the  ink  sheet  and  the  recording  medium; 
means  for  reading  an  original  image;  and 
means  for  transmitting/receiving  information. 

16 
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the  ink  of  the  ink  sheet  is  a  thermally  meltable  ink. 
30.  An  apparatus  according  to  Claim  9,  wherein 

the  ink  of  the  ink  sheet  is  a  thermally  meltable  ink. 
31.  An  apparatus  according  to  Claim  -10, 

5  wherein  the  ink  of  the  ink  sheet  is  a  thermally 
meltable  ink. 

32.  An  apparatus  according  to  Claim  11, 
wherein  the  ink  of  the  ink  sheet  is  a  thermally 
meltable  ink. 

w  33.  An  apparatus  according  to  Claim  12, 
wherein  the  ink  of  the  ink  sheet  is  a  thermally 
meltable  ink. 

34.  An  apparatus  according  to  Claim  15, 
wherein  the  ink  of  the  ink  sheet  is  a  thermally 

75  meltable  ink. 
35.  An  apparatus  according  to  Claim  16, 

wherein  the  ink  of  the  ink  sheet  is  a  thermally 
meltable  ink. 

36.  An  apparatus  according  to  Claim  17, 
20  wherein  the  ink  of  the  ink  sheet  is  a  thermally 

meltable  ink. 
37.  An  apparatus  according  to  Claim  18, 

wherein  the  ink  of  the  ink  sheet  is  a  thermally 
meltable  ink. 

25  38.  An  apparatus  according  to  claim  2,  wherein 
the  ink  of  the  ink  sheet  is  a  thermally  sublimable 
ink. 

39.  An  apparatus  according  to  Claim  9,  wherein 
the  ink  of  the  ink  sheet  is  a  thermally  sublimable 

30  ink. 
40.  An  apparatus  according  to  Claim  10, 

wherein  the  ink  of  the  ink  sheet  is  a  thermally 
sublimable  ink. 

41  .  An  apparatus  according  to  Claim  1  1  , 
35  wherein  the  ink  of  the  ink  sheet  is  a  thermally 

sublimable  ink. 
42.  An  apparatus  according  to  Claim  12, 

wherein  the  ink  of  the  ink  sheet  is  a  thermally 
sublimable  ink. 

40  43.  An  apparatus  according  to  Claim  15, 
wherein,  the  ink  of  the  ink  sheet  is  a  thermally 
sublimable  ink. 

44.  An  apparatus  according  to  Claim  16, 
wherein  the  ink  of  the  ink  sheet  is  a  thermally 

45  sublimable  ink. 
45.  An  apparatus  according  to  Claim  17, 

wherein  the  ink  of  the  ink  sheet  is  a  thermally 
sublimable  ink. 

46.  An  apparatus  according  to  Claim  18, 
50  wherein  the  ink  of  the  ink  sheet  is  a  thermally 

sublimable  ink. 

17.  A  facsimile  apparatus  using  a  thermal 
transfer  recording  unit  for  transferring  an  ink  of  an 
ink  sheet  to  a  recording  medium  to  record  an 
image  on  the  recording  medium,  comprising: 
determining  means  for  receiving  a  number  of  multi- 
print  cycles  of  the  ink  sheet  which  is  transmitted 
from  a  transmitting  side  to  a  receiving  side  and  for 
determining  a  conveying  amount  of  the  ink  sheet 
with  respect  to  a  predetermined  image  recording 
length  of  the  recording  medium;  and 
means  for  conveying  the  ink  sheet  in  correspon- 
dence  with  a  conveying  amount  determined  by 
said  determining  means  every  recording  cycle  of 
the  predetermined  image  recording  length. 

18.  A  facsimile  apparatus  using  a  thermal 
transfer  recording  unit  for  transferring  an  ink  of  an 
ink  sheet  to  a  recording  medium  to  record  an 
image  on  the  recording  medium,  comprising: 
means  for  transmitting  a  number  of  multi-print  cy- 
cles  of  the  ink  sheet  from  a  transmitting  side  to  a 
receiving  side;  . 
means  for  receiving  the  number  of  multi-print  cy- 
cles  transmitted  by  said  transmitting  means  and  for 
determining  a  conveying  amount  of  the  ink  sheet 
with  respect  to  a  predetermined  image  recording 
length  of  the  recording  medium;  and' 
means  for  conveying  the  ink  sheet  in  correspon- 
dence  with  the  conveying  amount  determined  by 
said  determining  means  every  recording  cycle  of 
the  predetermined  image  recording  length. 

19.  An  apparatus  according  to  claim  1,  wherein 
the  ink  of  the  ink  sheet  is  a  thermally  meltable  ink. 

20.  A  method  according  to  claim  3,  wherein  the 
ink  of  the  ink  sheet  is  a  thermally  meltable  ink. 

21.  An  apparatus  according  to  Claim  8,  wherein 
the  ink  of  the  ink  sheet  is  a  thermally  meltable  ink. 

22.  An  apparatus  according  to  Claim  14, 
wherein  the  ink  of  the  ink  sheet  is  a  thermally 
meltable  ink. 

23.  An  apparatus  according  to  claim  1,  wherein 
the  ink  of  the  ink  sheet  is  a  thermally  sublimable 
ink. 

24.  A  method  according  to  claim  3,  wherein  the 
ink  of  the  ink  sheet  is  a  thermally  sublimable  ink. 

25.  An  apparatus  according  to  Claim  8,  wherein 
the  ink  of  the  ink  sheet  is  a  thermally  sublimable 
ink. 

26.  An  apparatus  according  to  Claim  14, 
wherein  the  ink  of  the  ink  sheet  is  a  thermally 
sublimable  ink. 

27.  An  apparatus  according  to  claim  2,  wherein 
a  ratio  of  a  conveying  speed  of  the  ink  sheet  to  that 
of  the  recording  medium  is  set  to  be  1n  (n  >  1). 

28.  An  apparatus  according  to  claim  2,  wherein 
the  relative  speed  determined  by  said  determining 
means  is  changed  by  changing  a  speed  of  an  ink 
sheet  conveying  motor  for  conveying  the  ink  sheet. 

29.  An  apparatus  according  to  claim  2,  wherein 

55 
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