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©  Stencil-producing  apparatus. 

©  In  the  stencil-producing  apparatus  of  the  pre- 
sent  invention,  both  the  stencil  production  and 
the  thermal  printing  are  possible.  In  the  ap- 
paratus,  a  thermal  head  performs  stencil  pro- 
duction  by  forming  dot-shaped  perforations  in  a 
heat-sensitive  stencil  medium  and  prints  im- 
ages  by  forming  dot-shaped  images  in  a  heat- 
sensitive  imaging  medium  by  heating  a  plurality 
of  thermal  elements  aligned  in  a  main  scanning 
direction.  During  thermal  printing,  the  pitch  of 
the  relative  movement  between  the  heat-sensi- 
tive  medium  and  the  thermal  element  in  the 
auxiliary  direction  is  set  to  a  minimal.  During 
stencil  production,  heat  drive  of  the  thermal 
elements  is  selectively  precluded  in  the  main 
scanning  direction.  Heat  drive  of  the  thermal 
elements  is  selectively  precluded  also  in  the 
auxiliary  scanning  direction.  Or  otherwise,  the 
pitch  of  the  relative  movement  between  the 
thermal  head  and  the  heat-sensitive  stencil 
medium  in  the  auxiliary  scanning  direction  is 
increased  to  a  pitch  longer  than  the  pitch  dur- 
ing  printing.  This  provides  spaces  between  ad- 
jacent  dots  of  the  resultant  stencil.  Stencil 
printing  with  no  blurring  and  no  set  off  can  be 
achieved  with  such  a  stencil.  Also,  good  thermal 
printing  on  heat-sensitive  imaging  medium  with 
no  spaces  between  adjacent  dots  during  print- 
ing  can  be  achieved. 

FIG.  10 

MAIN  SCANNING  DIRECTION  B 

LU 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  589  710  A2 2 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  a  stencil-produc- 
ing  apparatus  for  producing  stencils  in  a  heat- 
sensitive  medium  using  a  plurality  of  thermal  ele- 
ments  of,  for  example,  a  thermal  head,  and  more  par- 
ticularly  to  the  stencil-producing  apparatus  also  serv- 
ing  as  a  printing  apparatus. 

2.  Description  of  the  Related  Art 

A  conventional  stencil-producing  apparatus  in- 
cludes  a  thermal  head  containing  a  plurality  of  ther- 
mal  elements.  The  stencil-producing  apparatus  forms 
stencils  in  a  heat-sensitive  stencil  paper.  The  heat- 
sensitive  stencil  paper  is  made  from  a  thermoplastic 
resin  film  adhered  to  a  porous  support  member.  The 
stencil-producing  apparatus  produces  stencils  by 
melting  small  holes,  or  perforations,  in  the  thermo- 
plastic  resin  film  side  of  the  heat-sensitive  stencil  pa- 
per  using  the  thermal  elements.  As  shown  in  Fig.  1, 
a  conventional  stencil-producing  apparatus  100  in- 
cludes  the  thermal  head  25  containing  the  thermal 
elements  26,  a  platen  roller24  and  transport  rollers  22 
and  23.  The  transport  rollers  22  and  23  transport  a 
sheet  of  heat-sensitive  stencil  paper  30  sandwiched 
therebetween  in  a  direction  indicated  by  arrow  A 
(which  will  be  referred  to  as  an  "auxiliary  scanning  di- 
rection,"  hereinafter)  so  as  to  insert  it  between  the 
platen  roller  24  and  the  thermal  head  25.  The  platen 
24  presses  the  thermoplastic  resin  film  30a  of  the 
heat-sensitive  stencil  paper  30  intodirect  contact  with 
the  thermal  elements  26  of  the  thermal  head  25.  A 
stencil  pattern  is  formed  by  perforations  in  the  ther- 
moplastic  resin  film  30a  of  the  heat-sensitive  stencil 
paper  30  by  selectively  heating  the  thermal  elements 
26. 

When  the  thermal  element  26  is  energized  and 
begin  to  heat,  the  temperature  of  the  thermoplastic 
resin  film  30a  in  direct  contact  with  the  thermal  ele- 
ment  26  also  rises.  When  the  temperature  of  the  ther- 
moplastic  resin  film  30a  rises  to  a  predetermined 
shrivel  start  temperature  ta  (temperature  where  the 
thermoplastic  resin  film  30a  starts  to  shrivel),  a  small 
perforation  opens  and  expands  in  the  thermoplastic 
resin  film  30a.  On  the  other  hand,  when  energizing  of 
the  thermal  elements  26  stops,  the  thermal  elements 
26  release  heat  and  the  temperature  of  the  thermo- 
plastic  resin  film  30a  lowers  below  another  predeter- 
mined  shrivel  stop  temperature  tb  (temperature 
where  shriveling  stops)  whereupon  the  perforation  in 
the  thermoplastic  resin  film  30a  stops  expanding  and 
the  thermoplastic  film  resin  hardens.  Incidentally  the 
shrivel  start  temperature  ta  is  greater  than  the  shrivel 
stop  temperature  tb. 

As  shown  in  Fig.  2,  when  producing  a  stencil, 

each  thermal  element  26  of  a  size  (a)  melts  a  perfor- 
ation  dot  having  a  size  (b)  in  the  heat-sensitive  stencil 
paper  30,  the  size  (b)  being  only  slightly  larger  than 
the  size  (a).  However,  when  stencil  printing  is  per- 

5  formed  using  the  perforation  dot  of  the  size  (b),  ink 
flows  through  the  perforation  dot  of  the  size  (b)  and 
spreads  on  the  print  paper  into  a  size  (c)  print  pattern, 
the  size  (c)  being  much  larger  than  the  size  (b). 
Therefore,  although  the  size  of  the  perforation  in  the 

10  heat-sensitive  stencil  paper  30  is  almost  the  same  as 
that  of  the  thermal  element  24  of  the  thermal  head 
25,  when  heat-sensitive  stencil  paper  30  with  perfor- 
ations  of  this  size  are  used  for  perforation-stencil 
printing,  the  extent  that  ink  spreads  on  the  paper  is 

15  rather  large. 
As  the  thermal  head  25  of  the  stencil-producing 

apparatus  1  00  of  Fig.  1  ,  a  thermal  head  employed  in 
a  conventional  facsimile  machine  can  be  utilized.  As 
shown  in  Fig.  4  (a),  the  thermal  head  25  generally  in- 

20  eludes  a  plurality  of  thermal  elements  26  arranged  in 
a  linear  array  in  a  main  scanning  direction  B  which  ex- 
tends  perpendicularly  to  the  auxiliary  scanning  direc- 
tion  A.  Each  of  the  thermal  elements  26  has  a  rectan- 
gular  shape  having  a  width  W  in  the  main  scanning 

25  direction  B  and  having  a  length  L  in  the  auxiliary  scan- 
ning  direction  A.  The  length  L  has  a  value  almost  twice 
the  value  of  the  width  W.  The  thermal  elements  26 
are  arranged  in  the  main  scanning  direction  B  with  a 
pitch  P.  The  pitch  P  is  slightly  larger  than  the  width  W 

30  of  the  thermal  element  26.  A  small  amount  of  gap  G 
is  therefore  formed  between  adjacent  thermal  ele- 
ments  26.  A  pair  of  electrodes  27  are  connected  to 
both  sides  of  each  thermal  element  26  in  the  auxiliary 
scanning  direction  A  for  supplying  power  to  the  ther- 

35  mal  element  26.  The  transport  rollers  22  and  23  are 
so  designed  to  feed  the  heat-sensitive  stencil  paper 
26  in  the  auxiliary  scanning  direction  A  by  a  line  dis- 
tance  almost  equal  to  the  pitch  P. 

Such  a  thermal  head  25  employed  in  a  conven- 
40  tional  facsimile  machine  is,  however,  not  well  suited 

for  producing  stencils  in  heat-sensitive  stencil  paper 
30,  as  follows. 

In  the  case  where  it  is  desired  to  produce  a  solid 
pattern  stencil  in  the  heat-sensitive  stencil  paper  30, 

45  all  of  the  thermal  elements  26  of  the  thermal  head  25 
are  energized  to  heat  the  heat-sensitive  stencil  paper 
30.  Since  the  area  (=  Wx  L)  of  each  thermal  element 
26  is  relatively  large,  each  thermal  element  26  can 
apply  high  printing  energy  per  unit  area  to  the  heat- 

50  sensitive  stencil  paper  30.  As  a  result,  the  surface 
temperature  at  inter-dots  areas  between  dots  adja- 
cent  on  the  thermoplastic  resin  film  30a  in  the  main 
scanning  direction  sometimes  rises  above  the  shrivel 
stop  temperature  tb.  When  this  happens,  the  perfor- 

55  ation  enlarges  from  the  center  of  each  dot  into  the  in- 
ter-dot  space.  Since  the  gap  G  between  adjacent 
thermal  elements  26  in  the  main  scanning  direction  B 
is  relatively  small,  the  perforation  continues  enlarging 

2 
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into  the  adjacent  dot.  If  many  adjacent  dots  are  con- 
nected  in  this  way,  a  continuous  perforation  is  formed 
in  the  main  scanning  direction,  as  shown  in  Fig.  4(b). 

The  auxiliary  scanning  operation  by  the  transport 
rollers  22  and  23  feeds  the  heat-sensitive  stencil  pa- 
per  30  by  the  line  distance  P.  The.auxiliary  scanning 
operation  therefore  arranges  the  dot  perforations  in 
the  auxiliary  scanning  direction  with  the  pitch  P.  Since 
the  pitch  P  is  smaller  than  the  length  L  of  each  ther- 
mal  element  26  and  since  the  size  of  each  dot  perfor- 
ation  is  almost  the  same  as  the  size  of  the  thermal 
element  26,  the  dot  perforations  arranged  in  the  aux- 
iliary  scanning  direction  partly  overlap  with  each 
other.  Many  adjacent  dots  are  thus  overlapped  in  this 
way,  resulting  in  that  a  continuous  perforation  is 
formed  also  in  the  auxiliary  scanning  direction,  as 
also  shown  in  Fig.  4(b). 

Attempting  to  produce  such  a  solid  stencil  pattern 
in  the  heat-sensitive  stencil  paper  30  may  therefore 
form  a  large  continuous  perforation  with  no  inter-dot 
spaces,  either  in  the  main  scanning  direction  or  the 
auxiliary  scanning  direction.  In  this  situation,  melted 
and  fluid  thermoplastic  resin  film  becomes  entwined 
with  the  fiber  of  the  support  member,  filling  the  pores 
therein.  Ink  can  not  pass  through  the  support  mem- 
ber  when  pores  are  clogged  in  this  way  and  such  clog- 
ged  areas  show  up  in  the  stencil  print  as  white  patch- 
es  in  black  image  portions.  That  is,  there  has  been  a 
problem  in  that  printed  images  appearsimilarto  those 
printed  on  traditional  Japanese  paper.  Also,  more  ink 
is  transferred  to  the  print  paper  through  areas  with 
perforations  connected  as  described  above  than 
through  independent  perforations,  which  increases 
the  likelihood  of  set  off.  Also,  areas  of  connected  per- 
forations  can  also  be  formed  as  described  above 
when  producing  stencils  of  characters  or  lines  be- 
cause  these  are  formed  by  dots  in  continuous  hori- 
zontal  and  vertical  rows,  that  same  was  as  solid  pat- 
terns.  A  large  amount  of  ink  is  transferred  to  the  print 
paper  through  areas  in  the  film  with  connected  per- 
forations,  creating  blurred  character  images  and  line 
images  because  they  print  thicker  than  desired. 

In  order  to  solve  the  above-described  problems, 
Japanese  Patent  Application  Kokai  No.  HEI-2-67133 
has  proposed  a  thermal  head  suited  for  a  stencil-pro- 
ducing  apparatuses.  This  document  has  proposed  to 
shorten  the  length  Lof  each  thermal  element  26.  That 
is,  as  shown  in  Fig.  5  (a),  each  thermal  element  26  of 
the  thermal  head  25  of  this  document  has  a  new 
length  U  which  is  smaller  than  the  pitch  P.  Since  the 
heat-sensitive  stencil  paper  30  is  fed  in  the  auxiliary 
scanning  direction  by  the  line  distance  P,  the  dots  pro- 
duced  to  be  arranged  in  the  auxiliary  scanning  direc- 
tion  A  do  not  overlap  with  each  other.  In  addition, 
since  the  length  U  is  smaller  than  the  length  L,  the 
area  (W  x  L')  of  the  proposed  thermal  element  26  be- 
comes  smaller  than  the  area  (W  x  L)  of  the  thermal 
element  26  of  Fig.  4(a).  Accordingly,  the  printing  en- 

ergy  per  unit  area  applied  from  each  thermal  element 
26'  to  the  heat-sensitive  stencil  paper  30  becomes 
small,  which  prevents  the  perforation  from  enlarging 
from  the  center  of  each  dot  into  the  inter-dot  space  in 

5  the  main  scanning  direction  B  and  further  into  the  ad- 
jacent  dot. 

Thus,  the  construction  proposed  by  this  docu- 
ment  provides  a  space  between  dot  perforations 
formed  in  the  thermoplastic  resin  film  30a  of  the  heat- 

10  sensitive  stencil  paper  30  both  in  the  auxiliary  scan- 
ning  direction  A  and  in  the  main  scanning  direction  B. 
As  shown  in  Fig.  5  (b),  when  a  solid  pattern  stencil  is 
produced  in  heat-sensitive  stencil  paper  30  using  this 
thermal  head  25,  each  perforation  dot  is  separate  and 

15  unconnected  in  both  the  main  scanning  direction  and 
the  auxiliary  scanning  direction.  Stenciling  with  per- 
foration  dot  in  this  condition  can  form  a  good  solid 
print. 

20  SUMMARY  OF  THE  INVENTION 

The  present  inventor  has  noticed  that,  in  the  sten- 
cil-producing  apparatus  of  Fig.  1,  simply  inserting  a 
heat-sensitive  paper  in  place  of  the  heat-sensitive 

25  stencil  paper  30  between  the  transport  rollers  22  and 
23  can  thermally  print  images  on  the  heat-sensitive 
paper.  That  is,  the  above-described  thermal  element 
26  of  the  thermal  head  25  can  also  thermally  print  on 
a  heat-sensitive  paper.  The  heat-sensitive  paper  31 

30  generally  includes  a  support  paper  coated  with  a 
heat-sensitive  layer  31a  where  electron  donor  partic- 
les  and  electron  acceptor  particles  are  dispersed. 
When  the  thermal  element  26  heats  the  heat- 
sensitive  paper,  temperature  of  the  heat-sensitive 

35  layer  rises,  upon  which  the  electron  doner  particles 
and  the  electron  acceptor  particles  start  performing 
coloring  reaction.  As  a  result,  coloring  material  is 
formed  in  the  heat-sensitive  layer  31a.  Thus,  an  im- 
age  dot  is  formed  or  printed  on  the  heat-sensitive  pa- 

40  per. 
As  shown  in  Fig.  3,  the  thermal  element  26  of  the 

size  (a)  can  thermally  print  an  image  dot  of  the  size 
(b)  on  the  heat-sensitive  paper  31,  the  size  (b)  being 
almost  the  same  as  the  size  (a).  Therefore,  size  of  the 

45  thermally  printed  dot  of  the  heat-sensitive  paper  is  al- 
most  the  same  size  as  the  thermal  element  26.  It  is 
apparent  from  Figs.  2  and  3  that  the  size  (b)  of  the 
printed  dot  formed  on  the  paper  31  by  the  thermal 
element  of  the  size  (a)  is  almost  the  same  as  the  size 

so  (b)  of  the  perforation  dot  formed  on  the  stencil  paper 
30  by  the  thermal  element  of  the  same  size  (a).  Ac- 
cordingly,  the  ink  image  of  the  size  (c)  of  Fig.  2  ob- 
tained  through  the  stencil  printing  operation  with  the 
use  of  the  thermal  element  of  the  size  (a)  becomes 

55  much  larger  than  the  printed  image  of  the  size  (b)  ob- 
tained  through  the  printing  operation  with  the  use  of 
the  same  thermal  element. 

The  present  inventor  has  noticed  that  the  above- 

3 
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described  stencil-producing  apparatus  100  employed 
with  the  thermal  head  26  shown  in  Fig.  4(a)  is  well 
suited  for  thermally  printing  a  solid  pattern  on  a  heat- 
sensitive  paper,  as  follows. 

When  it  is  desired  to  print  a  solid  pattern  on  the 
heat-sensitive  paper,  all  the  thermal  elements  26  are 
energized  to  heat  the  heat-sensitive  paper.  Similarly 
as  in  the  case  of  producing  the  solid  stencil  pattern, 
since  the  heat-sensitive  paper  is  fed  in  the  auxiliary 
scanning  direction  by  the  line  distance  P  smaller  than 
the  length  L,  printed  dots  are  formed  to  be  arranged 
in  the  auxiliary  scanning  direction  A  in  such  a  manner 
that  they  are  partly  overlapped  with  one  another.  In 
addition,  since  the  area  (=  Wx  L)  of  each  thermal  ele- 
ment  26  is  relatively  large,  each  thermal  element  can 
apply  high  printing  energy  per  unit  area  to  the  heat- 
sensitive  layer  31a.  Temperature  of  the  heat-sensitive 
layer  31a  therefore  rises,  not  only  at  the  areas  con- 
tacted  with  the  thermal  elements  26  but  also  at  the 
areas  adjacent  the  thermal  element-contacted  areas 
in  the  main  scanning  direction  B.  Since  the  gap  G  be- 
tween  adjacent  thermal  elements  26  is  relatively 
small,  the  temperature  at  inter-dot  areas  between  ad- 
jacent  dots  entirely  rises.  Accordingly,  coloring  reac- 
tion  is  performed  in  the  heat-sensitive  layer  31a  not 
only  at  the  thermal  element  contacted  areas  but  also 
at  the  inter-dot  areas.  As  a  result,  a  colored  or  printed 
area  is  formed  to  continuously  spread  over  the  adja- 
cent  dots.  In  other  words,  the  adjacent  dots  are  con- 
nected  to  provide  a  large  printed  area  spreading  over 
the  adjacent  dots. 

Thus,  many  adjacent  dots  are  connected  in  this 
way  both  in  the  main  scanning  direction  and  in  the 
auxiliary  scanning  direction,  resulting  in  that  a  contin- 
uous  printing  area  is  formed.  Accordingly,  a  continu- 
ous  printing  area  similar  to  the  continuous  perforation 
as  shown  in  Fig.  4  (b)  is  thermally  printed  on  the  heat- 
sensitive  paper.  This  continuous  printing  area  is  a 
good  solid  pattern  with  no  spaces  between  adjacent 
dots. 

The  present  inventor  has  further  noticed  that  the 
stencil-producing  apparatus  100  employed  with  the 
thermal  head  25  shown  in  Fig.  5(a)  is  not  suited  for 
thermally  printing  a  solid  pattern  on  a  heat-sensitive 
paper  31.  Since  the  length  U  of  the  thermal  element 
is  smaller  than  the  line  distance  P  at  which  the  heat- 
sensitive  paper  31  is  fed,  the  dots  produced  to  be  ar- 
ranged  in  the  auxiliary  scanning  direction  A  do  not 
overlap  with  each  other.  In  addition,  since  the  length 
L'  is  smallerthan  the  length  L,  the  area  (Wx  U)  of  the 
thermal  element  26  of  Fig.  5(a)  becomes  smallerthan 
the  area  (W  x  L)  of  the  thermal  element  26  of  Fig. 
4(a).  Accordingly,  the  printing  energy  per  unit  area  ap- 
plied  from  each  thermal  element  26  to  the  heat- 
sensitive  paper  31  becomes  small,  which  prevents 
the  printed  area  from  spreading  over  the  adjacent 
dots  in  the  main  scanning  direction.  Accordingly,  each 
image  dot  is  separate  and  unconnected  in  both  the 

main  scanning  direction  and  the  auxiliary  scanning  di- 
rection,  similarly  to  the  stencil  pattern  as  shown  in 
Fig.  5  (b).  Accordingly,  this  stencil-producing  appara- 
tus  100  employed  with  the  thermal  head  25  of  Fig. 

5  5(a)  can  be  used  exclusively  for  producing  stencils 
and  not  for  thermally  printing  on  heat-sensitive  paper. 

With  the  illustrated  embodiment  the  aim  is  to  pro- 
vide  an  apparatus  in  which  both  producing  a  stencil 
in  a  heat-sensitive  stencil  paper  and  thermally  print- 

10  ing  images  or  characters  on  a  heat-sensitive  paper 
are  possible  in  the  same  apparatus.  It  is  desired  that 
when  producing  stencils  in  the  heat-sensitive  stencil 
paper,  spacing  should  be  provided  between  dots,  and 
when  thermal  printing  on  the  heat-sensitive  paper, 

15  thermal  printing  should  be  performed  without  spaces 
between  the  dots.  This  provides  a  stencil-producing 
apparatus  capable  of  good  stencilling  and  thermal 
printing  of  images  or  characters. 

According  to  one  aspect  of  the  present  invention 
20  there  is  provided  an  apparatus  capable  of  producing 

a  desired  stencil  from  heat-sensitive  stencil  medium 
in  a  stencil-producing  mode  and  capable  of  thermally 
printing  a  desired  image  on  heat-sensitive  imaging 
medium  in  a  printing  mode,  the  apparatus  comprising: 

25  a  plurality  of  thermal  elements  aligned  in  a  main  scan- 
ning  direction;  thermal  element  control  means  for  re- 
ceiving  one  set  of  dot  data  which  includes  a  plurality 
of  dot  data  representative  of  one  desired  line  image 
and  for  selectively  energizing  the  thermal  elements  in 

30  accordance  with  the  respective  dot  data,  the  thermal 
element  control  means  selectively  preventing  the 
thermal  elements  from  being  energized  irrespective 
of  the  dot  data  in  a  stencil-producing  mode;  and  sup- 
porting  means  for  supporting  a  heat-sensitive  stencil 

35  medium  in  direct  contact  with  the  thermal  elements 
in  the  stencil-producing  mode  so  as  to  allow  the  se- 
lectively  energized  thermal  elements  to  selectively 
heat  the  heat-sensitive  stencil  medium  to  form  there- 
in  a  row  of  dot-shaped  perforations  which  extends  in 

40  the  main  scanning  direction  and  which  may  produce 
the  desired  one  line  image  through  a  stencil  printing 
operation  and  for  supporting  a  heat-sensitive  imaging 
medium  in  direct  contact  with  the  thermal  elements 
in  a  printing  mode  so  as  to  allow  the  selectively  energ- 

45  ized  thermal  elements  to  selectively  heat  the  heat- 
sensitive  imaging  medium  to  form  thereon  a  row  of 
dot-shaped  images  which  extends  in  the  main  scan- 
ning  direction  and  which  corresponds  to  the  one  de- 
sired  line  image. 

so  The  thermal  element  control  means  may  prefer- 
ably  include:  input  means  for  receiving  the  one  set  of 
dot  data  including  the  plurality  of  dot  data  for  the  re- 
spective  ones  of  the  thermal  elements;  energizing 
means  for  energizing  the  thermal  elements  in  accor- 

55  dance  with  the  dot  data;  and  first  energize  preventing 
means  for  selectively  preventing  the  thermal  ele- 
ments  from  being  energized  by  the  energizing  means 
irrespective  of  the  dot  data  in  the  stencil-producing 

4 
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mode  to  thereby  selectively  prevent  dot-shaped  per- 
forations  from  being  formed  in  the  row  of  dot-shaped 
perforations  in  the  heat-sensitive  stencil  medium. 

The  first  energize  preventing  means  may  selec- 
tively  prevent  energize  of  the  thermal  elements  for 
every  other  thermal  element,  to  thereby  separate, 
from  one  another,  the  dot-shaped  perforations  ac- 
tually  formed  in  the  heat-sensitive  stencil  medium, 
the  separate  dot-shaped  perforations  being  capable 
of  producing  the  desired  one  line  image  through  a 
stencil  printing  operation. 

The  first  energize  preventing  means  may  prefer- 
ably  include  dot  data  replacing  means  for  replacing 
values  of  the  dot  data  for  selected  at  least  one  of  the 
thermal  elements  with  zero  values  so  as  to  prevent 
the  selected  at  least  one  of  thermal  elements  from  be- 
ing  energized  by  the  energizing  means. 

The  dot  data  replacing  means  may  replace  values 
of  every  other  dot  data  of  the  one  set  of  dot  data  with 
zero  values,  to  thereby  separate,  from  one  another, 
the  dot-shaped  perforations  actually  formed  in  the 
heat-sensitive  stencil  medium,  the  separate  dot- 
shaped  perforations  being  capable  of  producing  the 
desired  one  line  image  through  a  stencil  printing  op- 
eration. 

The  thermal  element  control  means  may  receive 
plural  sets  of  dot  data  which  respectively  represent 
desired  plural  line  images  and  selectively  energizes 
the  thermal  elements  in  accordance  with  the  plural 
sets  of  dot  data  in  sequence,  the  thermal  element 
control  means  selectively  preventing  the  thermal  ele- 
ments  from  being  energized  irrespective  of  the  dot 
data  of  the  plural  sets  of  dot  data  in  the  stencil-pro- 
ducing  mode.  The  apparatus  may  further  comprise 
moving  means  for  attaining,  in  the  stencil-producing 
mode,  relative  movement  between  the  thermal  ele- 
ments  and  the  heat-sensitive  stencil  medium  in  an 
auxiliary  scanning  direction  orthogonal  to  the  main 
scanning  direction  synchronously  with  the  energize 
of  the  thermal  elements  to  thereby  form,  in  the  heat- 
sensitive  stencil  medium,  a  plurality  of  the  rows  of  the 
dot-shaped  perforations  which  are  arranged  in  the 
auxiliary  scanning  direction  and  which  may  produce 
the  desired  plural  line  images  through  a  stencil  print- 
ing  operation  and  for  attaining,  in  the  printing  mode, 
relative  movement  between  the  thermal  elements 
and  the  heat-sensitive  imaging  medium  in  the  auxili- 
ary  scanning  direction  synchronously  with  the  ener- 
gize  of  the  thermal  elements  to  thereby  form,  on  the 
heat-sensitive  imaging  medium,  a  plurality  of  the 
rows  of  dot-shaped  images  which  are  arranged  in  the 
auxiliary  scanning  direction  and  which  correspond  to 
the  desired  plural  line  images. 

In  this  case,  the  thermal  element  control  means 
includes:  input  means  for  receiving  the  plurality  of 
sets  of  dot  data;  energizing  means  for  energizing  the 
thermal  elements  in  accordance  with  the  plurality  of 
sets  of  dot  data  in  sequence;  and  second  energize 

control  means  for  preventing  all  of  the  thermal  ele- 
ments  from  being  energized  irrespective  of  the  dot 
data  of  at  least  one  of  the  plurality  of  sets  of  dot  data 
in  the  stencil-producing  mode  to  thereby  form  at  least 

5  one  row  of  dot-shaped  perforations  where  no  dot- 
shaped  perforations  are  actually  formed  in  the  heat- 
sensitive  stencil  medium. 

The  second  energize  preventing  means  may  in- 
clude  dot  data  set  replacing  means  for  replacing  val- 

10  ues  of  all  the  dot  data  of  the  at  least  one  of  the  plur- 
ality  of  sets  of  dot  data  with  zero  values  so  as  to  pre- 
vent  all  of  the  thermal  elements  from  being  energ- 
ized. 

The  second  energize  preventing  means  may  pre- 
15  vent  all  of  the  thermal  elements  from  being  energized 

irrespective  of  the  dot  data  of  every  other  set  of  the 
plurality  of  sets  of  dot  data  in  the  stencil-producing 
mode,  to  thereby  prevent  at  least  two  rows  of  dot- 
shaped  perforations  where  dot-shaped  perforations 

20  are  actually  formed  from  being  arranged  adjacent  to 
each  other  in  the  auxiliary  scanning  direction. 

The  moving  means  may  transport  the  heat- 
sensitive  stencil  medium  by  a  first  line  distance  so 
that  the  formed  plural  rows  of  dot-shaped  perfora- 

25  tions  may  be  arranged  in  the  auxiliary  scanning  direc- 
tion  by  the  first  line  distance  and  transports  the  heat- 
sensitive  imaging  medium  by  a  second  line  distance 
so  that  the  formed  plural  rows  of  dot-shaped  images 
may  be  arranged  in  the  auxiliary  scanning  direction 

30  by  the  second  line  distance,  the  first  line  distance  be- 
ing  equal  to  the  second  line  distance,  and  wherein  the 
second  energize  preventing  means  prevents  all  of  the 
thermal  elements  from  being  energized  irrespective 
of  the  dot  data  of  every  other  set  of  the  plurality  of 

35  sets  of  dot  data  in  the  stencil-producing  mode,  to 
thereby  alternately  arrange  in  the  auxiliary  scanning 
direction  the  rows  of  dot-shaped  perforations  where 
no  dot-shaped  perforations  are  actually  formed  irres- 
pective  of  the  corresponding  set  of  dot  data  and  the 

40  rows  of  dot-  perforations  where  dot-shaped  perfora- 
tions  can  be  actually  formed  in  accordance  with  the 
corresponding  set  of  dot  data,  an  actual  line  distance 
defined  between  each  two  adjacent  rows  of  dot-shap- 
ed  perforations  formed  in  accordance  with  the  corre- 

45  sponding  set  of  dot  data  having  a  value  twice  a  value 
of  the  second  line  distance. 

The  second  energize  preventing  means  may  in- 
clude  dot  data  set  replacing  means  for  replacing  val- 
ues  of  all  the  dot  data  of  every  other  one  of  the  plur- 

50  ality  of  sets  of  dot  data  with  zero  values  so  as  to  pre- 
vent  all  of  the  thermal  elements  from  being  energized 
irrespective  of  the  dot  data  of  the  every  other  set  of 
dot  data. 

The  apparatus  may  further  comprise  transport 
55  distance  changing  means  for  controlling  the  moving 

means  to  transport  the  heat-sensitive  stencil  medium 
by  a  first  line  distance  so  that  the  formed  plural  rows 
of  dot-shaped  perforations  may  be  arranged  in  the 
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auxiliary  scanning  direction  by  the  first  line  distance 
and  for  controlling  the  moving  means  to  transport  the 
heat-sensitive  imaging  medium  by  a  second  line  dis- 
tance  so  that  the  formed  plural  rows  of  dot-shaped 
images  may  be  arranged  in  the  auxiliary,  scanning  di-  5 
rection  by  the  second  line  distance,  the  first  line  dis- 
tance  being  longer  than  the  second  line  distance. 

According  to  another  aspect,  the  present  inven- 
tion  provides  a  stencil-producing  apparatus  capable 
of  producing  a  desired  stencil  from  heat-sensitive  10 
stencil  medium  in  a  stencil-producing  mode  and  capa- 
ble  of  thermally  printing  a  desired  image  on  heat- 
sensitive  imaging  medium  in  a  printing  mode,  the 
stencil-producing  apparatus  comprising:  a  thermal 
head  having  a  plurality  of  thermal  elements  aligned  in  15 
a  main  scanning  direction,  the  thermal  head  receiving 
a  plurality  of  dot  data  and  selectively  energizing  the 
thermal  elements  in  accordance  with  the  respective 
dot  data,  the  selectively  energized  thermal  elements 
selectively  heating  a  heat-sensitive  stencil  medium,  in  20 
a  stencil-producing  mode,  to  form  therein  a  row  of 
dot-shaped  perforations  extending  in  the  main  scan- 
ning  direction  and  selectively  heating  a  heat-sensitive 
imaging  medium,  in  a  printing  mode,  to  form  thereon 
a  row  of  dot-shaped  images  extending  in  the  main  25 
scanning  direction;  first  energize  control  means  for 
selectively  preventing  the  thermal  elements  from  be- 
ing  energized  irrespective  of  the  dot  data  in  the  sten- 
cil-producing  mode  to  thereby  selectively  prevent  dot- 
shaped  perforations  from  being  formed  in  the  row  of  30 
dot-shaped  perforations  in  the  heat-sensitive  stencil 
medium;  transporting  means  for  attaining,  in  the  sten- 
cil-producing  mode,  relative  movement  between  the 
thermal  head  and  the  heat-sensitive  stencil  medium 
in  an  auxiliary  scanning  direction  orthogonal  to  the  35 
main  scanning  direction  to  thereby  form,  in  the  heat- 
sensitive  stencil  medium,  a  plurality  of  the  rows  of  dot- 
shaped  perforations  which  are  arranged  in  the  auxil- 
iary  scanning  direction  and  for  attaining,  in  the  print- 
ing  mode,  relative  movement  between  the  thermal  40 
head  and  the  heat-sensitive  imaging  medium  in  the 
auxiliary  scanning  direction  to  thereby  form,  on  the 
heat-sensitive  imaging  medium,  a  plurality  of  the 
rows  of  dot-shaped  images  which  are  arranged  in  the 
auxiliary  scanning  direction;  and  pitch  adjusting  45 
means  for  controlling  at  least  one  of  the  thermal  head 
and  the  transporting  means  to  thereby  adjust  a  first 
pitch  by  which  the  rows  of  dot-shaped  perforations 
are  formed  to  be  arranged  in  the  auxiliary  scanning 
direction  in  the  heat-sensitive  stencil  medium  to  have  50 
a  value  longer  than  a  second  pitch  by  which  the  rows 
of  dot-shaped  images  are  arranged  in  the  auxiliary 
scanning  direction  in  the  heat-sensitive  imaging  me- 
dium. 

55 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

vantages  of  the  invention  will  become  more  apparent 
from  reading  the  following  description  of  the  preferred 
embodiment  taken  in  connection  with  the  accompa- 
nying  drawings  in  which: 

Fig.  1  is  a  sectional  side  view  schematically  show- 
ing  a  conventional  stencil-producing  apparatus; 
Fig.  2  is  a  view  schematically  showing  a  size  (a) 
of  a  thermal  element,  a  size  (b)  of  a  perforation 
formed  in  heat-sensitive  stencil  paper  by  the 
thermal  element,  and  a  size  (c)  of  a  dot  formed 
by  ink  permeating  through  the  perforation  during 
stencil  printing; 
Fig  3  is  a  view  schematically  showing  a  size  (a) 
of  a  thermal  element  and  a  size  (b)  of  a  dot  ther- 
mally  printed  on  heat-sensitive  paper  by  the  ther- 
mal  element; 
Fig.  4  (a)  is  a  planar  view  schematically  showing 
a  thermal  head  used  in  a  conventional  facsimile 
machine; 
Fig.  4  (b)  is  a  view  schematically  showing  a  con- 
tinuous  perforation  formed  in  heat-sensitive  sten- 
cil  paper  using  the  thermal  head  shown  in  Fig.  4 
(a)  for  producing  a  solid  pattern; 
Fig.  5  (a)  is  a  planar  view  schematically  showing 
a  thermal  head  used  in  a  conventional  stencil- 
producing  apparatus; 
Fig.  5  (b)  is  a  view  showing  a  perforation  pattern 
formed  in  heat-sensitive  stencil  paper  using  the 
thermal  head  of  Fig.  5  (a)  for  producing  a  solid 
pattern  stencil; 
Fig.  6  (a)  is  a  planar  view  schematically  showing 
a  thermal  head  used  in  a  stencil-producing  appa- 
ratus  according  to  a  preferred  embodiment  of  the 
present  invention; 
Fig.  6  (b)  is  a  view  showing  a  solid  pattern  ther- 
mally  printed  on  heat-sensitive  paper  using  the 
thermal  head  shown  in  Fig.  6  (a); 
Fig.  6  (c)  is  a  view  showing  a  perforation  pattern 
formed  in  heat-sensitive  stencil  paper  using  the 
thermal  head  in  Fig.  6  (a)  for  producing  a  solid 
pattern  stencil; 
Fig.  7  is  a  block  diagram  showing  a  control  circuit 
for  controlling  the  stencil-producing  apparatus  of 
the  present  invention  employed  with  the  thermal 
head  shown  in  Fig.  6  (a); 
Fig.  8  is  a  flowchart  showing  a  print  operation  on 
heat-sensitive  paper  and  stencil  production  oper- 
ation  on  heat-sensitive  stencil  paper  according  to 
the  present  invention; 
Fig.  9  is  a  viewshowing  an  example  of  a  character 
thermally  printed  by  a  stencil-producing  appara- 
tus  according  to  the  present  invention;  and 
Fig.  10  is  a  view  showing  an  example  of  a  char- 
acter  stencil  produced  by  a  stencil-producing  ap- 
paratus  according  to  the  present  invention. 

The  above  and  other  objects,  features  and  ad- 
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DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

A  stencil-producing  apparatus  according  to  a  pre- 
ferred  embodiment  of  the  present  invention  will  be  de- 
scribed  while  referring  to  the  accompanying  draw- 
ings.  The  basic  structure  of  the  stencil-producing  ap- 
paratus  1  of  the  present  invention  is  substantially  the 
same  as  that  of  the  conventional  apparatus  100 
shown  in  Fig.  1. 

As  shown  in  Fig.  6  (a),  a  thermal  head  5  used  in 
the  stencil-producing  apparatus  1  according  to  the 
present  invention  includes  a  plurality  of  thermal  ele- 
ments  6  arranged  in  a  linear  array  in  the  main  scan- 
ning  direction  B  (which  is  orthogonal  to  the  auxiliary 
scanning  direction  A  of  Fig.  1).  Each  of  the  thermal 
elements  6  has  a  rectangular  shape  having  a  width  W 
in  the  main  scanning  direction  and  having  a  length  L 
in  the  auxiliary  scanning  direction  A.  The  length  L  has 
a  value  almost  twice  the  value  of  the  width  W.  The 
thermal  elements  6  are  arranged  in  the  main  scan- 
ning  direction  with  a  pitch  P.  The  pitch  P  is  slightly 
larger  than  the  width  W  of  the  thermal  element  6.  A 
small  amount  of  gap  G  is  therefore  formed  between 
adjacent  thermal  elements  6.  A  pair  of  electrodes  7 
are  connected  to  both  sides  of  each  thermal  element 
6  in  the  auxiliary  scanning  direction'  for  supplying 
power  to  the  thermal  element  6.  The  transport  rollers 
22  and  23  are  so  designed  as  to  feed  a  heat-sensitive 
paper  31  in  the  auxiliary  scanning  direction  B  by  a  line 
distance  almost  equal  to  the  pitch  P.  The  line  distance 
P  is  therefore  smallerthan  the  length  Lof  the  thermal 
element  6.  To  summarize,  the  relationship  among  the 
size  (L,  W)  and  pitch  (P)  of  the  thermal  elements  6 
and  the  paperfeeding  pitch  (P)  of  the  transport  rollers 
22  and  23  are  selected  substantially  the  same  as  that 
of  the  conventional  stencil-producing  apparatus  100 
of  Fig.  1  employed  with  the  thermal  head  25  of  Fig. 
4(a).  Accordingly,  the  apparatus  1  of  the  present  in- 
vention  can  inherently  print  a  good  solid  pattern  on 
heat-sensitive  paper  31  with  no  spaces  between  ad- 
jacent  dots,  similarly  to  the  apparatus  100  as  descri- 
bed  already  with  reference  to  Fig.  4(b). 

It  is  noted,  however,  that  contrary  to  the  conven- 
tional  apparatus  100,  according  to  the  present  inven- 
tion,  the  above-described  size  and  pitch  of  the  ther- 
mal  elements  6  and  paperfeeding  pitch  are  so  select- 
ed  as  to  provide  a  potential  resolution  two  times  a  re- 
solution  desired  to  be  obtained  by  the  stencil-produc- 
ing  apparatus  1  of  the  present  invention,  as  will  be  de- 
scribed  later  in  greater  detail.  For  example,  if  the  re- 
solution  desired  to  be  obtained  by  the  apparatus  is  set 
at  200  dots/inch  (dpi),  the  thermal  head  5  should  be 
so  designed  as  to  have  the  width  W  of  47  ^m,  the 
length  L  of  80  ^m,  and  the  pitch  P  of  63.5  which 
define  a  potential  resolution  of  400  dpi. 

As  shown  in  Fig.  7,  the  stencil-producing  appara- 
tus  1  of  the  present  invention  is  provided  with  an  input 

portion  10  for  controlling  input  of  data  from  an  exter- 
nal  apparatus  (not  shown)  into  the  stencil-producing 
apparatus  1  .  More  specifically,  the  input  portion  1  0  is 
supplied  with  a  plurality  of  sets  of  input  data  11  such 

5  as  character  data  or  image  data.  The  plural  sets  of  in- 
put  data  11  respectively  represent  plural  image  lines 
desired  to  be  obtained  on  the  heat-sensitive  paper  31 
to  be  arranged  in  the  auxiliary  scanning  direction  A, 
each  of  the  image  lines  extending  in  the  main  scan- 

10  ning  direction  B.  The  input  portion  1  0  receives  the  in- 
put  data  1  1  ,  according  to  an  RS-232C  interface  refer- 
ence  signal  applied  thereto.  The  input  portion  10  is 
further  supplied  with  a  control  signal  12  for  controlling 
input  of  the  input  data  11  thereto  from  the  external  ap- 

is  paratus.  The  printer  control  portion  13  controls  the 
entire  part  of  the  apparatus  1  based  on  the  input  data 
11  inputted  to  the  input  portion  10.  The  printer  control 
portion  1  3  outputs  a  sheet  feed  command  to  a  paper 
feed  portion  14,  based  on  the  input  data  11.  The  pa- 

20  per  feed  portion  14  driven  a  sheet  feed  motor  (not 
shown)  accordingly  to  thereby  rotate  the  transport 
rollers  22  and  23.  A  sensor  unit  15  is  provided  for  de- 
tecting  operation  state  of  the  apparatus  1  .  The  sensor 
unit  15  includes  a  plurality  of  detectors  which,  for  ex- 

25  ample,  detect  presence,  or  absence,  of  print  paper  or 
stencil  paper,  or  temperature  of  the  thermal  head  5. 
The  sensor  unit  15  outputs  detection  signals  indica- 
tive  of  the  detected  results  to  the  printer  control  por- 
tion  13.  The  printer  control  portion  13  controls  the  en- 

30  tire  apparatus  1  also  based  on  the  detection  signals. 
The  printer  control  portion  1  3  develops  one  set  of 

input  data  11  for  one  line  image  to  produce  one  set  of 
dot  data  (DATA)  18  for  driving  the  thermal  head  5  to 
form  the  corresponding  one  line  image.  The  printer 

35  control  portion  1  3  outputs  transmit  clock  signals  CLK 
1  7.  Synchronously  with  the  transmit  clock  signals  1  7, 
the  printer  control  portion  13  outputs  one  set  of  dot 
data  18  in  serial  form.  Ashift  resistor  16  is  connected 
to  the  printer  control  portion  1  3  for  receiving  and  stor- 

40  ing  the  transmit  clock  (CLK)  signal  17  and  the  dot  data 
(DATA)  1  8.  The  printer  control  portion  1  3  outputs  a 
latch  signal  (LA)  20  at  the  same  time  when  it  com- 
pletely  outputs  the  one  set  of  dot  data  18  of  one  line 
image.  A  latch  circuit  19  is  connected  to  the  shift  reg- 

45  ister  16  and  the  printer  control  portion  13.  The  latch 
circuit  19  receives,  in  parallel,  the  one  set  of  dot  data 
1  8  from  the  shift  register  16  when  it  receives  the  latch 
signal  (LA)  20  from  the  printer  control  portion  1  3.  The 
latch  circuit  19  then  latches  the  one  set  of  dot  data  in 

so  accordance  with  the  received  latch  signal  20  until 
when  the  thermal  head  5  receives  a  strobe  signal 
(STR)  9  of  an  active  (ON)  state.  The  printer  control 
portion  13  outputs  the  strobe  signal  9  to  the  thermal 
head  5.  The  strobe  signal  9  in  an  active  (ON)  state  al- 

55  lows  the  thermal  head  5  to  be  selectively  connected 
to  a  power  source  8.  The  set  of  dot  data  1  8  latched  in 
the  latch  circuit  19  represent  information  on  whether 
or  not  each  thermal  element  6  of  the  thermal  head  5 
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should  be  supplied  with  electric  current  from  the  pow- 
er  source  8  to  be  energized  or  heated.  Accordingly, 
during  the  strobe  signal  9  is  in  the  active  (ON)  state, 
the  latch  circuit  1  9  controls  the  thermal  elements  6  to 
be  selectively  connected  to  a  power  source  8,  in  ac- 
cordance  with  the  set  of  dot  data  18.  Thus  energizing 
the  thermal  head  5  selectively  opens  perforations  in 
the  thermoplastic  film  30a  of  the  heat-sensitive  sten- 
cil  paper  30  or  selectively  forms  colors  in  the  heat- 
sensitive  layer  31a  of  the  heat-sensitive  paper  31. 
Thus,  one  line  image  is  produced  in  the  heat-sensitive 
stencil  paper  30  or  the  heat-sensitive  paper  31  ,  in  ac- 
cordance  with  the  set  of  dot  data  18.  Since  the  ther- 
mal  elements  6  are  arranged  in  the  main  scanning  di- 
rection  B,  the  produced  one  line  image  extends  also 
in  the  main  scanning  direction.  When  the  printer  con- 
trol  portion  13  turns  the  strobe  signal  9  to  a  non-active 
(OFF)  state,  the  perforating  operation  or  the  printing 
operation  is  stopped.  Simultaneously,  the  printer  con- 
trol  portion  13  outputs  the  sheet  feed  command  to  the 
paper  feed  portion  14.  The  paper  feed  portion  14  ac- 
cordingly  starts  rotating  the  transport  rollers  22  and 
23  so  that  the  paper  30  or  31  may  be  transported  in 
the  auxiliary  scanning  direction  A  by  a  line  distance 
equal  to  the  pitch  P  of  the  thermal  elements  6. 

It  is  noted  that  after  when  the  one  set  of  dot  data 
18  for  one  line  image  are  transferred  to  the  latch  cir- 
cuit  19,  the  printer  control  portion  13  begins  transfer- 
ring  another  set  of  dot  data  18  for  the  next  line  image 
in  serial  form  to  the  shift  register  16  at  appropriate 
timings  determined  by  the  transmit  clock  signals  CLK. 

A  switch  21  for  selecting  a  stencil  producing  op- 
eration  or  a  printing  operation  is  provided  at  a  prede- 
termined  position  on  a  housing  of  the  stencil-produc- 
ing  apparatus  1  (not  shown).  An  operator  can  operate 
the  switch  21  to  select  one  of  the  stencil-producing 
operation  and  the  printing  operation.  The  switch  20 
produces  a  selection  signal  SELECT  representing 
that  the  operator  has  selected  the  stencil-producing 
operation  or  printing  operation.  The  switch  21  is  con- 
nected  to  the  printer  control  portion  13  for  supplying 
the  portion  13  with  the  selection  signal  SELECT.  The 
printer  control  portion  13  performs  control  operation 
shown  in.  Fig.  8  based  on  the  selection  signal  SE- 
LECT. 

Fig.  8  shows  the  control  operations  involved  in 
producing  a  stencil  in  heat-sensitive  stencil  paper  30 
and  thermally  producing  images  or  characters  in 
heat-sensitive  paper  31  .  The  control  operations  other 
than  those  illustrated  in  Fig.  8  are  the  same  as  in  con- 
ventional  stencil-producing  apparatuses  and  thermal 
printers,  and  so  will  be  omitted  from  this  explanation. 

In  this  explanation,  for  clarity  and  simplicity,  as- 
sume  that  the  already-described  thermal  head  5 
sized  and  arranged  forthe  potential  resolution  of  400 
dpi  is  employed  for  producing  an  image  of  the  desired 
resolution  of  200  dpi.  Further  assume  that  the  ther- 
mal  head  5  is  constructed  by  forty  eight  (48)  thermal 

elements  6  (which  will  be  referred  to  as  "thermal  ele- 
ments  T1  ,  T2,  T3  and  T48,"  hereinafter)  arranged 
in  the  main  scanning  direction  B.  In  this  case,  one  set 
of  input  data  11  inputted  to  the  input  portion  10  bears 

5  thereon  information  on  one  line  image  formed  from 
forty  eight  dots.  Accordingly,  the  printer  control  por- 
tion  1  3  develops  one  set  of  input  data  1  1  for  one  line 
image  into  one  set  of  dot  data  18  formed  from  forty 
eight  (48)  dot  data  (which  will  be  referred  to  as  "D1, 

w  D2,  D3  and  D48,"  hereinafter).  Each  of  the  forty 
eight  dot  data  represents  whether  or  not  the  corre- 
sponding  one  of  the  forty  eight  thermal  elements  6 
should  be  energized.  More  specifically,  the  dot  data 
D1  ,  D2,  D3,  ...  and  D48  represent  whether  or  not  the 

15  thermal  elements  T1,  T2,  T3  and  T48  should  be 
energized.  The  forty  eight  thermal  elements  6  will 
therefore  produce  one  line  image  extending  in  the 
main  scanning  direction  B.  This  one  line  image  is 
formed  from  forty  eight  dots  at  the  potential  resolution 

20  of  400  dpi. 
Now,  further  assume  that  the  desired  image  to 

be  obtained  has  twenty  four  (24)  lines  at  the  desired 
resolution  of  200  dpi  in  the  auxiliary  scanning  direc- 
tion  A.  The  twenty  four  lines  at  the  desired  resolution 

25  of  200  dpi  corresponds  to  forty  eight  (48)  lines  at  the 
potential  resolution  of  400  dpi.  Accordingly,  in  this 
case,  forty  eight  sets  of  input  data  11  are  inputted  to 
the  input  portion  10.  The  forty  eight  sets  of  input  data 
11  bear  information  on  the  forty  eight  image  lines,  re- 

30  spectively,  at  the  400  dpi  potential  resolution.  To  sum- 
marize,  in  this  example,  the  input  portion  10  is  sup- 
plied  with  input  data  11  which  bears  information  on  an 
image  having  48  x  48  dots  at  the  potential  resolution 
of  400  dpi.  Based  on  the  input  data  11,  a  desired  im- 

35  age  which  has  24  x  24  dots  at  the  desired  resolution 
of  200  dpi  is  obtained,  where  each  dot  unit  at  the  200 
dpi  resolution  is  constructed  by  2  x  2  dots  at  the  400 
dpi. 

As  shown  in  Fig.  8,  when  the  stencil-producing 
40  apparatus  i  is  energized,  a  value  set  in  a  line  counter 

(not  shown)  provided  in  the  printer  control  portion  13 
is  first  initialized  to  a  value  of  zero,  in  step  S1  .  The  line 
counter  is  for  determining  what  the  present  line  cor- 
responds  to  in  the  auxiliary  scanning  direction  A  at  the 

45  potential  resolution  of  400  dpi.  In  step  S2,  the  value 
in  the  line  counter  is  incremented  by  one  (1).  In  step 
S3,  the  operator  inserts  a  heat-sensitive  stencil  paper 
30ora  heat-sensitive  paper31  between  the  transport 
rollers  22  and  23  of  the  apparatus  1  ,  and  operates  the 

so  switch21  toselecteitheroneofthestencil-producing 
operation  and  the  printing  operation.  The  printer  con- 
trol  portion  13  judges,  based  on  the  selection  signal 
SELECT,  whether  the  apparatus  is  desired  to  per- 
form  the  stencil  production  or  the  printing  operation. 

55  If  stencil  production  operation  is  selected  (YES  in  the 
step  S3),  the  printer  control  portion  13  judges  in  step 
S4  whether  or  not  the  line  counter  value  at  this  point 
is  an  even  number,  i.e.,  the  value  of  2N  (where  N  is 

8 
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an  arbitrary  integral  number).  If  the  value  in  the  line 
counter  is  an  odd  number  (No  in  step  S4),  the  printer 
control  portion  13  develops  one  set  of  input  data  11 
for  the  present  line  into  one  set  of  dot  data  18,  instep 
S5.  The  one  set  of  dot  data  includes  forty  eight  dot 
data  in  this  example.  In  step  S6,  dot  data  that  is  even 
numbered  as  based  on  the  order  that  the  dot  data  are 
serially  transmitted  to  the  shift  resistor  16  is  replaced 
with  a  value  of  zero  (0).  More  specifically,  if  the  printer 
control  portion  13  serially  outputs  the  forty  eight  dot 
data  D1  ,  D2,  D3,  ...  and  D48  in  this  order  to  the  shift 
register  16,  the  dot  data  D2,  D4,  D6  and  D48  are 
replaced  with  values  of  zero.  When  the  dot  data  for  a 
particular  dot  has  a  value  of  zero,  the  corresponding 
thermal  element  will  not  be  energized  so  that  no  per- 
foration  dot  will  be  formed.  Accordingly,  the  thermal 
elements  T2,  T4,  T6,  ...  and  T48  will  not  be  energized. 
In  other  words,  thermal  drive  of  the  thermal  elements 
6  is  selectively  precluded  for  every  other  thermal  ele- 
ment. 

Next,  the  one  set  of  dot  data  for  the  present  line 
are  transmitted  in  serial  form  to  the  shift  register  16. 
When  the  set  of  dot  data  for  the  line  are  completely 
transmitted  to  the  shift  register  16,  the  shift  register 
16  transmits  in  parallel  form  the  set  of  dot  data  to  the 
latch  circuit  19  in  step  S7.  When  the  strobe  signal  9 
is  turned  ON,  the  thermal  head  5  starts  forming  the 
line  of  perforation  dots  in  step  S8  in  accordance  with 
the  one  set  of  dot  data  latched  in  the  latch  circuit  19. 
When  the  line  of  perforation  dots  have  been  formed, 
the  strobe  signal  9  is  turned  OFF.  The  transport  roll- 
ers  22  and  23  then  start  feeding  the  heat-sensitive 
stencil  paper  30  by  the  line  distance  P  in  the  auxiliary 
direction  in  step  S9.  Then,  in  step  S10,  the  printer  con- 
trol  portion  1  3  judges  whether  or  not  the  value  at  the 
line  counter  is  2M  (total  line  number  of  the  image  de- 
sired  to  be  formed  on  the  sheet  of  heat-sensitive  sten- 
cil  paper  at  the  potential  resolution;  2M  equals  forty 
eight  in  this  example).  If  the  value  of  the  line  counter 
reaches  the  value  2M,  the  stencil  producing  operation 
is  completed.  Until  2M  is  attained,  the  program  re- 
turns  to  step  S2  and  processes  are  repeated. 

In  step  S4,  if  the  line  counter  value  is  an  even 
number,  that  is,  Yes  in  the  step  S4,  the  one  set  of  input 
data  11  for  this  line  are  converted  into  one  set  of  dot 
data  18  each  having  a  value  of  zero  (0)  in  step  S11  . 
Accordingly,  all  the  dot  data  D1  ,  D2,  D3  and  D48 
obtained  for  this  line  have  zero  values.  In  step  S12, 
the  one  set  of  dot  data  of  zero  values  are  transmitted 
to  the  shift  register  16  and  further  to  the  latch  circuit 
19.  The  strobe  signal  9  is  turned  ON  in  step  S13  to 
form  the  present  one  line  of  perforation  dots.  It  is  not- 
ed,  however,  that  all  dot  data  are  now  set  to  zero  and 
therefore  no  perforations  are  actually  formed  in  this 
line.  When  this  even  numbered  line  of  perforations 
are  completed,  the  program  proceeds  to  step  S9,  and 
the  above-described  operations  are  performed.  With 
this  operation,  thermal  drive  of  the  thermal  head  5  is 

selectively  precluded  for  every  other  line.  According- 
ly,  an  actual  pitch  by  which  the  actually  obtained  dot- 
perforation  lines  are  arranged  in  the  auxiliary  scan- 
ning  direction  has  a  value  of  2P  which  is  twice  the 

5  pitch  P  by  which  the  feed  rollers  22  and  23  feeds  the 
paper  30. 

If  the  operator  performs  the  switch  21  to  select 
the  printing  operation,  i.e.,  if  No  in  the  step  S3,  the 
printer  control  portion  13  judges  in  step  S14  whether 

10  or  not  the  value  in  the  line  counter  is  an  even  number 
2N  (wherein  N  is  an  arbitral  integral  number).  If  in  step 
S14  the  value  at  the  line  counter  is  odd,  one  set  of  in- 
put  data  for  the  present  line  are  developed  into  one 
set  of  dot  data  in  step  S15.  The  developed  set  of  dot 

15  data  are  transmitted  to  the  shift  register  16  and  fur- 
ther  to  the  latch  circuit  19  in  step  S16.  When  the 
strobe  signal  9  is  turned  ON,  the  line  is  thermally 
printed  in  step  S17.  When  the  present  line  is  thus 
completely  printed,  the  program  proceeds  to  step  S9 

20  whereupon  the  heat-sensitive  paper  31  is  fed  by  one 
line  distance  P  in  the  auxiliary  scanning  direction.  In 
step  S10,  the  printer  control  portion  13  judges  wheth- 
er  or  not  the  value  at  the  line  counter  is2M  (total  num- 
ber  of  lines  desired  to  be  formed  on  the  sheet  of  heat- 

25  sensitive  medium  at  the  potential  resolution;  forty 
eight  in  this  example).  If  the  value  at  the  line  counter 
attains  2M,  the  printing  operation  is  completed.  How- 
ever,  until  2M  is  attained  at  the  line  counter,  the  pro- 
gram  returns  to  step  S2,  and  operations  are  repeated. 

30  In  the  step  S14,  if  the  value  at  the  line  counter  is  even, 
i.e.,  if  Yes  in  the  step  S14,  the  program  skips  the  step 
S15,  and  therefore  one  set  of  input  data  11  for  the 
present  line  are  not  developed.  Accordingly,  one  set 
of  dot  data  already  obtained  for  the  preceding  odd 

35  numbered  line  are  used  as  one  set  of  dot  data  for  this 
present  even  numbered  line.  For  example,  one  set  of 
dot  data  already  obtained  for  the  first  line  are  used 
also  as  one  set  of  dot  data  for  the  second  line.  In  the 
step  S16,  then,  the  set  of  dot  data  of  the  preceding 

40  odd  number  line  are  transmitted  to  the  shift  register 
1  6  and  further  to  the  latch  circuit  1  9.  Then,  the  above- 
described  operations  are  performed.  With  this  oper- 
ation,  contrary  to  the  stencil-producing  operation,  the 
thermal  drive  of  the  thermal  head  is  not  precluded  for 

45  every  other  line.  Accordingly,  the  pitch  by  which  the 
dot-image  lines  are  arranged  in  the  auxiliary  scan- 
ning  direction  is  equal  to  the  pitch  P  by  which  the  feed 
rollers  22  and  23  feeds  the  paper  31  . 

As  shown  in  Fig.  9,  a  character  B  thermally  print- 
so  ed  with  the  above-described  thermal  printing  opera- 

tion  has  no  spaces  between  adjacent  thermally  print- 
ed  dots,  so  that  a  good  solid  pattern  can  be  obtained. 
Although  the  thermal  head  has  the  potential  dot  re- 
solution  of  400  dpi  over  an  area  of  48  x  48  dots,  the 

55  character  B  is  actually  formed  with  the  desired  200 
dpi  resolution  over  a  24  x  24  dot  area  because  the 
smallest  dot  unit  is  formed  by  2  x  2  dots. 

As  shown  in  Fig  10,  a  stencil  of  a  character  B  pro- 

9 
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duced  with  the  stencil  producing  operation  has  no 
connected  dot  perforations.  (The  blackened  dots  rep- 
resent  perforated  portions.)  All  perforations  are  sep- 
arate  so  that  a  character  B  as  shown  in  Fig.  9  will  be 
stencil  printed  well. 

To  summarize,  the  stencil-producing  apparatus 
according  to  the  present  embodiment  is  constructed 
to  provide  the  potential  resolution  two  times  the  de- 
sired  resolution.  More  specifically,  the  thermal  head 
6  is  sized  and  arranged  to  provide  the  potential  reso- 
lution  two  times  the  desired  resolution  in  the  main 
scanning  direction.  The  transport  rollers  22  and  23 
are  driven  to  feed  the  heat-sensitive  stencil  paper  30 
and  the  heat-sensitive  paper  31  by  a  line  distance  P 
which  defines  the  potential  resolution  two  times  the 
desired  resolution  in  the  auxiliary  scanning  direction. 
When  stencil  are  produced  in  heat-sensitive  stencil 
paper  30,  thermal  drive  of  the  thermal  elements  6  is 
selectively  precluded  for  every  other  dot  in  the  main 
scanning  direction  (in  the  step  S6)  and  for  every  other 
line  in  the  auxiliary  scanning  direction  (in  the  step 
S11).  In  other  words,  thermal  drive  for  every  other  dot 
is  skipped  both  in  the  main  scanning  direction  and  in 
the  auxiliary  scanning  direction.  Accordingly,  spaces 
are  provided  between  adjacent  dot  perforations,  and 
stencil  printing  can  provide  good  prints  without  set  off 
and  with  low  blurring.  When  images  or  characters  are 
thermally  printed  on  heat-sensitive  paper  31,  on  the 
other  hand,  the  thermal  drive  of  the  thermal  ele- 
ments  6  is  not  selectively  precluded  (i.e.,  no  dots  are 
skipped)  in  the  main  scanning  direction.  The  same 
thermal  drive  of  the  thermal  elements  is  conducted 
for  every  two  lines  adjacent  in  the  auxiliary  scanning 
direction.  In  addition,  the  heat-sensitive  paper  is  fed 
in  the  auxiliary  scanning  direction  at  a  very  small  feed 
pitch  P  of  63.5  urn  which  is  smallerthan  the  length  of 
80  urn  of  the  thermal  element  in  the  auxiliary  scan- 
ning  direction.  Accordingly,  good  printing  with  no 
gaps  between  adjacent  dots  can  be  obtained. 

Accordingly,  when  the  input  data  11  received  by 
the  input  portion  10  represent  a  solid  pattern,  for  ex- 
ample,  the  above-described  stencil  producing  opera- 
tion  can  produce  a  stencil  pattern  as  shown  in  Fig. 
6(c)  where  spaces  are  provided  between  adjacent  dot 
perforation.  The  stencil  pattern  will  print,  through 
stencil  printing  operation,  a  good  solid  printing  pattern 
without  set  off  and  with  low  blurring.  Similarly,  when 
the  input  data  11  received  by  the  input  portion  10  rep- 
resent  the  solid  pattern,  the  above-described  printing 
operation  can  produce  a  good  solid  printing  pattern  as 
shown  in  Fig.  6(b)  where  no  spaces  are  provided  be- 
tween  adjacent  dot  images. 

While  the  invention  has  been  described  in  detail 
with  reference  to  a  specific  embodiment  thereof,  it 
would  be  apparent  to  those  skilled  in  the  art  that  va- 
rious  changes  and  modifications  may  be  made  there- 
in  without  departing  from  the  spirit  of  the  invention. 

For  example,  in  the  above-described  embodi- 

ment,  in  the  stencil  producing  operation,  thermal 
drive  of  the  thermal  elements  6  is  selectively  preclud- 
ed  for  every  other  line  in  the  auxiliary  scanning  direc- 
tion.  Alternatively,  the  transport  rollers  22  and  23  may 

5  be  rotated,  in  the  stencil  producing  operation,  to  feed 
the  heat-sensitive  stencil  paper  by  a  feed  amount  or 
line  distance  2P  so  that  the  actually  obtained  dot-per- 
foration  lines  may  be  arranged  by  a  line  distance  2P 
in  the  auxiliary  scanning  direction. 

10  The  above-described  embodiment  has  been  con- 
structed  so  that  the  potential  resolution  obtained  by 
the  size  of  thermal  head  5  and  the  feed  amount  of  the 
feed  rollers  22  and  23  are  two  times  the  desired  re- 
solution  set  in  the  stencil-producing  apparatus.  How- 

is  ever,  in  order  to  provide  an  even  better  printing  state 
during  stencil  production,  the  potential  resolution  can 
be  further  increased. 

As  described  above,  according  to  the  stencil-pro- 
ducing  apparatus  of  the  present  invention,  both  the 

20  stencil  production  and  the  thermal  printing  are  possi- 
ble.  This  is  achieved  by  a  thermal  head  which  per- 
forms  stencil  production  by  forming  dot-shaped  per- 
forations  in  a  heat-sensitive  stencil  medium  and 
which  prints  images  by  forming  dot-shaped  images  in 

25  a  heat-sensitive  imaging  medium  by  heating  a  plural- 
ity  of  thermal  elements  aligned  in  a  main  scanning  di- 
rection.  During  thermal  printing,  the  pitch  of  the  rela- 
tive  movement  between  the  heat-sensitive  medium 
and  the  thermal  element  in  the  auxiliary  direction  is 

30  set  to  a  minimal.  During  stencil  production,  heat  drive 
of  the  thermal  elements  is  selactively  precluded  in 
the  main  scanning  direction.  Heat  drive  of  the  thermal 
elements  is  selectively  precluded  also  in  the  auxiliary 
scanning  direction.  Or  otherwise,  the  pitch  of  the  rel- 

35  ative  movement  between  the  thermal  head  and  the 
heat-sensitive  stencil  medium  in  the  auxiliary  scan- 
ning  direction  may  be  increased  to  a  pitch  longer  than 
the  pitch  during  printing.  This  provides  spaces  be- 
tween  adjacent  dots  of  the  resultant  stencil.  Stencil 

40  printing  with  no  blurring  and  no  set  off  can  be  ach- 
ieved  with  such  a  stencil.  Also,  good  thermal  printing 
on  heat-sensitive  imaging  medium  with  no  spaces  be- 
tween  adjacent  dots  can  be  achieved. 

45 
Claims 

1.  An  apparatus  capable  of  producing  a  desired 
stencil  from  heat-sensitive  stencil  medium  in  a 

so  stencil-producing  mode  and  capable  of  thermally 
printing  a  desired  image  on  heat-sensitive  imag- 
ing  medium  in  a  printing  mode,  the  apparatus 
comprising: 

a  plurality  of  thermal  elements  aligned  in 
55  a  main  scanning  direction; 

thermal  element  control  means  for  receiv- 
ing  one  set  of  dot  data  which  includes  a  plurality 
of  dot  data  representative  of  one  desired  line  im- 

10 
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age  and  for  selectively  energizing  said  thermal 
elements  in  accordance  with  the  respective  dot 
data,  said  thermal  element  control  means  selec- 
tively  preventing  said  thermal  elements  from  be- 
ing  energized  irrespective  of  the  dot  data  in  a  5 
stencil-producing  mode;  and 

supporting  means  for  supporting  a  heat- 
sensitive  stencil  medium  in  direct  contact  with 
said  thermal  elements  in  the  stencil-producing 
mode  so  as  to  allow  the  selectively  energized  10 
thermal  elements  to  selectively  heat  the  heat- 
sensitive  stencil  medium  to  form  therein  a  row  of 
dot-shaped  perforations  which  extends  in  the 
main  scanning  direction  and  which  may  produce 
the  desired  one  line  image  through  a  stencil  print-  15 
ing  operation  and  for  supporting  a  heat-sensitive 
imaging  medium  in  direct  contact  with  said  ther- 
mal  elements  in  a  printing  mode  so  as  to  allow  the 
selectively  energized  thermal  elements  to  selec- 
tively  heat  the  heat-sensitive  imaging  medium  to  20 
form  thereon  a  row  of  dot-shaped  images  which 
extends  in  the  main  scanning  direction  and  which 
corresponds  to  the  one  desired  line  image. 

An  apparatus  as  claimed  in  claim  1  ,  wherein  said  25 
thermal  element  control  means  includes: 

input  means  for  receiving  the  one  set  of 
dot  data  including  the  plurality  of  dot  data  for  the 
respective  ones  of  said  thermal  elements; 

energizing  means  for  energizing  said  ther-  30 
mal  elements  in  accordance  with  the  dot  data; 
and 

first  energize  preventing  means  for  selec- 
tively  preventing  said  thermal  elements  from  be- 
ing  energized  by  said  energizing  means  irrespec-  35 
tive  of  the  dot  data  in  the  stencil-producing  mode 
to  thereby  selectively  prevent  dot-shaped  perfor- 
ations  from  being  formed  in  the  row  of  dot-shap- 
ed  perforations  in  the  heat-sensitive  stencil  me- 
dium.  40 

An  apparatus  as  claimed  in  claim  2,  wherein  said 
first  energize  preventing  means  selectively  pre- 
vents  energize  of  said  thermal  elements  for  every 
other  thermal  element,  to  thereby  separate,  from  45 
one  another,  the  dot-shaped  perforations  actual- 
ly  formed  in  the  heat-sensitive  stencil  medium, 
the  separate  dot-shaped  perforations  being  ca- 
pable  of  producing  the  desired  one  line  image 
through  a  stencil  printing  operation.  50 

An  apparatus  as  claimed  in  claim  2,  wherein  said 
first  energize  preventing  means  includes  dot  data 
replacing  means  for  replacing  values  of  the  dot 
data  for  selected  at  least  one  of  said  thermal  ele-  55 
ments  with  zero  values  so  as  to  prevent  said  se- 
lected  at  least  one  of  thermal  elements  from  be- 
ing  energized  by  said  energizing  means. 

5.  An  apparatus  as  claimed  in  claim  4,  wherein  said 
dot  data  replacing  means  replaces  values  of  ev- 
ery  other  dot  data  of  the  one  set  of  dot  data  with 
zero  values,  to  thereby  separate,  from  one  an- 
other,  the  dot-shaped  perforations  actually 
formed  in  the  heat-sensitive  stencil  medium,  the 
separate  dot-shaped  perforations  being  capable 
of  producing  the  desired  one  line  image  through 
a  stencil  printing  operation. 

6.  An  apparatus  as  claimed  in  claim  1  ,  wherein  said 
supporting  means  includes  a  platen  roller  for 
pressing  the  heat-sensitive  stencil  medium  to 
said  thermal  elements  in  the  stencil-producing 
mode  and  for  pressing  the  heat-sensitive  imaging 
medium  to  said  thermal  elements  in  the  printing 
mode. 

7.  An  apparatus  as  claimed  in  claim  1  ,  wherein  said 
thermal  element  control  means  receives  plural 
sets  of  dot  data  which  respectively  represent  de- 
sired  plural  line  images  and  selectively  energizes 
the  thermal  elements  in  accordance  with  the  plu- 
ral  sets  of  dot  data  in  sequence,  said  thermal  ele- 
ment  control  means  selectively  preventing  said 
thermal  elements  from  being  energized  irrespec- 
tive  of  the  dot  data  of  the  plural  sets  of  dot  data 
in  the  stencil-producing  mode;  and 

further  comprising  moving  means  for  at- 
taining,  in  the  stencil-producing  mode,  relative 
movement  between  said  thermal  elements  and 
the  heat-sensitive  stencil  medium  in  an  auxiliary 
scanning  direction  orthogonal  to  the  main  scan- 
ning  direction  synchronously  with  the  energize  of 
said  thermal  elements  to  thereby  form,  in  the 
heat-sensitive  stencil  medium,  a  plurality  of  the 
rows  of  the  dot-shaped  perforations  which  are  ar- 
ranged  in  the  auxiliary  scanning  direction  and 
which  may  produce  the  desired  plural  line  images 
through  a  stencil  printing  operation  and  for  attain- 
ing,  in  the  printing  mode,  relative  movement  be- 
tween  said  thermal  elements  and  the  heat- 
sensitive  imaging  medium  in  the  auxiliary  scan- 
ning  direction  synchronously  with  the  energize  of 
said  thermal  elements  to  thereby  form,  on  the 
heat-sensitive  imaging  medium,  a  plurality  of  the 
rows  of  dot-shaped  images  which  are  arranged  in 
the  auxiliary  scanning  direction  and  which  corre- 
spond  to  the  desired  plural  line  images. 

8.  An  apparatus  as  claimed  in  claim  7,  wherein  said 
thermal  element  control  means  includes: 

input  means  for  receiving  the  plurality  of 
sets  of  dot  data; 

energizing  means  for  energizing  said  ther- 
mal  elements  in  accordance  with  the  plurality  of 
sets  of  dot  data  in  sequence;  and 

second  energize  control  means  for  pre- 
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venting  all  of  said  thermal  elements  from  being 
energized  irrespective  of  the  dot  data  of  at  least 
one  of  the  plurality  of  sets  of  dot  data  in  the  sten- 
cil-producing  mode  to  thereby  form  at  least  one 
row  of  dot-shaped  perforations  where  no  dot- 
shaped  perforations  are  actually  formed  in  the 
heat-sensitive  stencil  medium. 

9.  An  apparatus  as  claimed  in  claim  8,  wherein  said 
second  energize  preventing  means  includes  dot 
data  set  replacing  means  for  replacing  values  of 
all  the  dot  data  of  the  at  least  one  of  the  plurality 
of  sets  of  dot  data  with  zero  values  so  as  to  pre- 
vent  all  of  said  thermal  elements  from  being 
energized. 

10.  An  apparatus  as  claimed  in  claim  8,  wherein  said 
second  energize  preventing  means  prevents  all 
of  said  thermal  elements  from  being  energized  ir- 
respective  of  t  he  dot  data  of  every  ot  her  set  of  t  he 
plurality  of  sets  of  dot  data  in  the  stencil-produc- 
ing  mode,  to  thereby  prevent  at  least  two  rows  of 
dot-shaped  perforations  where  dot-shaped  per- 
forations  are  actually  formed  from  being  ar- 
ranged  adjacent  to  each  other  in  the  auxiliary 
scanning  direction. 

11.  An  apparatus  as  claimed  in  claim  10,  wherein 
said  moving  means  transports  the  heat-sensitive 
stencil  medium  by  a  first  line  distance  so  that  the 
formed  plural  rows  of  dot-shaped  perforations 
may  be  arranged  in  the  auxiliary  scanning  direc- 
tion  by  the  first  line  distance  and  transports  the 
heat-sensitive  imaging  medium  by  a  second  line 
distance  so  that  the  formed  plural  rows  of  dot- 
shaped  images  may  be  arranged  in  the  auxiliary 
scanning  direction  by  the  second  line  distance, 
the  first  line  distance  being  equal  to  the  second 
line  distance,  and  wherein  said  second  energize 
preventing  means  prevents  all  of  said  thermal 
elements  from  being  energized  irrespective  of 
the  dot  data  of  every  other  set  of  the  plurality  of 
sets  of  dot  data  in  the  stencil-producing  mode,  to 
thereby  alternately  arrange  in  the  auxiliary  scan- 
ning  direction  the  rows  of  dot-shaped  perfora- 
tions  where  no  dot-shaped  perforations  are  ac- 
tually  formed  irrespective  of  the  corresponding 
set  of  dot  data  and  the  rows  of  dot-  perforations 
where  dot-shaped  perforations  can  be  actually 
formed  in  accordance  with  the  corresponding  set 
of  dot  data,  an  actual  line  distance  defined  be- 
tween  each  two  adjacent  rows  of  dot-shaped  per- 
forations  formed  in  accordance  with  the  corre- 
sponding  set  of  dot  data  having  a  value  twice  a 
value  of  the  second  line  distance. 

12.  An  apparatus  as  claimed  in  claim  11,  wherein  said 
second  energize  preventing  means  includes  dot 

data  set  replacing  means  for  replacing  values  of 
all  the  dot  data  of  every  other  one  of  the  plurality 
of  sets  of  dot  data  with  zero  values  so  as  to  pre- 
vent  all  of  said  thermal  elements  from  being 

5  energized  irrespective  of  the  dot  data  of  the  ev- 
ery  other  set  of  dot  data. 

13.  An  apparatus  as  claimed  in  claim  7,  further  com- 
prising  transport  distance  changing  means  for 

10  controlling  said  moving  means  to  transport  the 
heat-sensitive  stencil  medium  by  a  first  line  dis- 
tance  so  that  the  formed  plural  rows  of  dot-shap- 
ed  perforations  may  be  arranged  in  the  auxiliary 
scanning  direction  by  the  first  line  distance  and 

15  for  controlling  said  moving  means  to  transport  the 
heat-sensitive  imaging  medium  by  a  second  line 
distance  so  that  the  formed  plural  rows  of  dot- 
shaped  images  may  be  arranged  in  the  auxiliary 
scanning  direction  by  the  second  line  distance, 

20  the  first  line  distance  being  longer  than  the  sec- 
ond  line  distance. 

14.  A  stencil-producing  apparatus  capable  of  produc- 
ing  a  desired  stencil  from  heat-sensitive  stencil 

25  medium  in  a  stencil-producing  mode  and  capable 
of  thermally  printing  a  desired  image  on  heat- 
sensitive  imaging  medium  in  a  printing  mode,  the 
stencil-producing  apparatus  comprising: 

a  thermal  head  having  a  plurality  of  ther- 
30  mal  elements  aligned  in  a  main  scanning  direc- 

tion,  said  thermal  head  receiving  a  plurality  of  dot 
data  and  selectively  energizing  the  thermal  ele- 
ments  in  accordance  with  the  respective  dot 
data,  the  selectively  energized  thermal  elements 

35  selectively  heating  a  heat-sensitive  stencil  me- 
dium,  in  a  stencil-producing  mode,  to  form  there- 
in  a  row  of  dot-shaped  perforations  extending  in 
the  main  scanning  direction  and  selectively  heat- 
ing  a  heat-sensitive  imaging  medium,  in  a  printing 

40  mode,  to  form  thereon  a  row  of  dot-shaped  im- 
ages  extending  in  the  main  scanning  direction; 

first  energize  control  means  for  selectively 
preventing  the  thermal  elements  from  being 
energized  irrespective  of  the  dot  data  in  the  sten- 

45  cil-producing  mode  to  thereby  selectively  prevent 
dot-shaped  perforations  from  being  formed  in  the 
row  of  dot-shaped  perforations  in  the  heat- 
sensitive  stencil  medium; 

transporting  means  for  attaining,  in  the 
so  stencil-producing  mode,  relative  movement  be- 

tween  the  thermal  head  and  the  heat-sensitive 
stencil  medium  in  an  auxiliary  scanning  direction 
orthogonal  to  the  main  scanning  direction  to 
thereby  form,  in  the  heat-sensitive  stencil  me- 

55  dium,  a  plurality  of  the  rows  of  dot-shaped  perfor- 
ations  which  are  arranged  in  the  auxiliary  scan- 
ning  direction  and  for  attaining,  in  the  printing 
mode,  relative  movement  between  the  thermal 

12 
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head  and  the  heat-sensitive  imaging  medium  in 
the  auxiliary  scanning  direction  to  thereby  form, 
on  the  heat-sensitive  imaging  medium,  a  plurality 
of  the  rows  of  dot-shaped  images  which  are  ar- 
ranged  in  the  auxiliary  scanning  direction;  and  5 

pitch  adjusting  means  for  controlling  at 
least  one  of  said  thermal  head  and  said  trans- 
porting  means  to  thereby  adjust  a  first  pitch  by 
which  the  rows  of  dot-shaped  perforations  are 
formed  to  be  arranged  in  the  auxiliary  scanning  10 
direction  in  the  heat-sensitive  stencil  medium  to 
have  a  value  longer  than  a  second  pitch  by  which 
the  rows  of  dot-shaped  images  are  arranged  in 
the  auxiliary  scanning  direction  in  the  heat- 
sensitive  imaging  medium.  15 

15.  A  stencil-producing  apparatus  as  claimed  in  claim 
14,  wherein  said  first  energize  control  means  se- 
lectively  prevents  energizing  of  the  thermal  ele- 
ments  for  every  other  thermal  element,  to  there-  20 
by  separate,  from  one  another,  the  dot-shaped 
perforations  formed  to  be  arranged  in  the  row  of 
dot-shaped  perforations  in  the  heat-sensitive 
stencil  medium. 

25 
16.  A  stencil-producing  apparatus  as  claimed  in  claim 

14,  wherein  said  pitch  adjusting  means  includes 
second  energize  control  means  for  preventing  all 
the  thermal  elements  of  said  thermal  head  from 
being  energized  irrespective  of  the  dot  data  in  the  30 
stencil-producing  mode  to  thereby  form  one  row 
where  no  dot-shaped  perforations  are  formed  in 
the  main  scanning  direction,  said  second  ener- 
gize  control  means  forming  the  row  formed  with 
no  dot-shaped  perforations  between  each  two  35 
adjacent  rows  of  dot-shaped  perforations  ar- 
ranged  in  the  auxiliary  scanning  direction  so  that 
the  first  pitch  defined  by  the  each  two  adjacent 
rows  of  dot-shaped  perforations  may  have  a  val- 
ue  twice  a  value  of  the  second  pitch.  40 

17.  A  stencil-producing  apparatus  as  claimed  in  claim 
14,  wherein  said  pitch  adjusting  means  includes 
transport  distance  changing  means  for  control- 
ling  said  transporting  means  to  transport  the  45 
heat-sensitive  stencil  medium  by  a  first  distance 
and  for  controlling  said  transporting  means  to 
transport  the  heat-sensitive  imaging  medium  by 
a  second  distance,  the  first  distance  being  longer 
than  the  second  distance.  50 
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