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Thermal  transfer  printer. 

©  There  is  a  thermal  transfer  printer  for  recording 
dot  information  by  use  of  heating  energies.  This 
printer  comprises:  a  memory  in  which  dot  informa- 

^jjtion  indicative  of  a  pattern  to  be  recorded  is  stored; 
^ a   thermal  head  to  generate  heating  energies;  and  a 
ID  controller  to  control  the  generation  timing  of  the 
O   heating  energies  from  the  thermal  head.  When  the 

ON-state  dot  information  to  be  recorded  which  was 
^stored  in  the  memory  does  not  exist  in  the  first 

the  start  of  the  first  recording  cycle.  The  recording 
cycle  is  decided  on  the  basis  of  the  switching  of  the 
excitation  phase  of  a  motor  to  control  the  movement 
of  the  carriage  on  which  the  thermal  head  is  moun- 
ted.  With  this  printer,  the  high  quality  recording  can 
be  always  performed  for  various  kinds  of  print  rib- 
bons. 

O i  

recording  cycle  and  when  the  ON-state  dot  informa- Ol  tion  to  be  recorded  in  the  next  second  recording 
O   cycle  exists,  the  controller  controls  the  thermal  head 
^ s o   as  to  generate  the  auxiliary  heating  energies  in 
LUthe  first  recording  cycle  prior  to  the  dot  information 

to  be  recorded.  The  auxiliary  heating  energies  in  the 
first  recording  cycle  are  generated  at  a  timing  near 
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the  pattern  to  be  recorded,  the  heating  energies  in 
the  upper,  lower,  right,  and  left  directions  escape. 
Thus,  it  is  presumed  that  the  high  quality  recording 
cannot  be  performed. 

5  The  foregoing  drawback  is  particularly  typical 
in  the  case  of  recording  an  underline. 

In  addition,  even  when  improving  as  mentioned 
above,  for  example,  in  the  case  of  recording  such 
patterns  as  shown  in  Figs.  20  and  21  ,  if  the  A  data 

w  indicated  by  broken  lines  was  heated  by  the  fore- 
going  method,  it  is  considered  that  the  blank  por- 
tions  in  the  "  n  "  "  n  ",  and  "U'"  shapes  are 
deformed. 

For  example,  as  shown  in  Fig.  22,  when  re- 
75  cording  such  a  pattern  that  the  areas  in  the  periph- 

eral  four  directions  are  surrounded  by  the  dots  to 
be  recorded,  if  the  A  data  indicated  by  broken  lines 
and  further  the  M  data  as  dot  information  were 
heated  by  the  foregoing  method,  it  is  considered 

20  that  the  heating  energies  are  concentrated  to  the 
central  dot  and  a  variation  in  heating  energy  oc- 
curs. 

As  a  method  of  eliminating  the  foregoing 
drawbacks,  there  is  considered  a  method  whereby 

25  in  the  recording  cycle  before  the  first  recording 
cycle  of  the  dot  information  to  be  recorded,  the 
preheating  energy  is  given  in  the  cycle  near  the 
second  recording  cycle.  However,  there  is  a  fear 
such  that  the  heating  energies  are  unstable  and  the 

30  uniform  recording  cannot  be  executed  until  the 
second  recording  cycle  to  record  the  next  dot 
information  to  be  recorded. 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  recording 
unit  which  can  record  at  a  high  quality  or  to  an 
apparatus  having  such  a  recording  unit  and,  more 
particularly,  to  a  technique  to  control  a  recording 
energy. 

Related  Background  Art 

Hitherto,  as  printers  for  recording  a  pattern 
such  as  characters,  graphics,  or  the  like,  for  exam- 
ple,  a  thermal  transfer  printer  using  a  heating  en- 
ergy  has  been  developed. 

In  recent  years,  a  thermal  transfer  printer  which 
can  attach  a  plurality  of  kinds  of  ribbons  is  also 
being  developed.  However,  as  a  method  of  control- 
ling  the  thermal  heads,  only  a  method  of  control- 
ling,  e.g.,  a  width  of  heat  pulse  or  the  like  and  a 
conventional  similar  method  are  used.  The  high 
quality  recording  is  not  always  performed  in  depen- 
dence  on  the  kind  of  ribbon.  A  further  improvement 
is  demanded. 

As  a  method  of  correcting  the  heating  energy 
upon  recording  in  a  thermal  transfer  printer,  there 
is  considered  a  method  whereby  one  pulse  or  two 
pulses  of  different  widths  are  output  within  one  heat 
cycle  when  dot  information  to  be  recorded  exists 
on  the  basis  of  the  on/off  of  the  dot  pattern  which  is 
obtained  from  a  character  generator  CG,  thereby 
changing  an  energy  to  be  applied  and  eventually 
uniforming  the  heating  energies.  However,  the 
method  of  uniforming  the  heating  energies  to  the 
dots  within  one  heat  cycle  of  the  dots  to  be  re- 
corded  has  a  drawback  such  that  the  high  quality 
recording  is  not  always  obtained. 

Further,  as  a  method  of  improving  this 
drawback,  there  is  considered  a  method  whereby  a 
preheat  is  given  even  in  the  cycles  other  than  one 
heat  cycle  for  recording  to  thereby  uniform  the 
heating  energies.  However,  when  the  preheating 
position  is  away  from  the  position  to  be  printed, 
particularly,  in  a  low  speed  printer  or  the  like,  it  is 
presumed  that  the  expected  uniformity  of  the  heat- 
ing  energies  is  not  obtained. 

On  the  other  hand,  when  improving  as  men- 
tioned  above,  namely,  when  the  preheat  is  given  in 
the  cycles  other  than  one  heat  cycle  to  be  re- 
corded,  particularly,  the  ambient  temperature  of 
one  independent  dot  is  low,  so  that  the  heating 
energies  escape.  For  example,  at  the  left  end  of 

35  SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  printer  which  can  always  perform  the  high 
quality  recording  by  further  improving  the  foregoing 

40  possible  techniques  or  to  provide  its  control  meth- 
od. 

In  consideration  of  the  foregoing  points,  it  is 
another  object  of  the  invention  to  provide  a  printer 
which  can  always  perform  the  high  quality  record- 

45  ing  even  if  ribbons  are  variably  changed  or  to 
provide  its  control  method. 

In  consideration  of  the  foregoing  points,  it  is 
still  another  object  of  the  invention  to  provide  a 
printer  which  can  perform  the  extremely  high  qual- 

50  ity  recording  by  applying  a  preheat  even  in  the 
cycles  other  than  one  heat  cycle  of  the  dot  in- 
formation  to  be  recorded  or  to  provide  its  control 
method. 

In  consideration  of  the  foregoing  points,  it  is 
still  another  object  of  the  invention  to  provide  a 
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printer  in  which  a  plurality  of  heat  pulses  are  given 
for  the  dots  to  be  recorded  within  one  heat  cycle 
and  for  the  spare  dots  (auxiliary  dots),  and  preheat 
pulses  are  further  given  in  the  one-preceding  heat 
cycle  of  that  heat  cycle,  thereby  uniforming  the 
heating  energies  or  to  provide  its  control  method. 

Still  another  object  of  the  invention  is  to  make 
the  preheat  pulse  which  is  given  in  the  one-preced- 
ing  heat  cycle  approach  the  heat  cycle  to  perform 
the  actual  recording,  thereby  uniforming  the  heat- 
ing  energies. 

In  consideration  of  the  foregoing  points,  it  is  a 
still  another  object  of  the  invention  to  provide  a 
printer  in  which  in  a  predetermined  heat  cycle,  the 
preheat  is  also  applied  in  the  cycles  other  than  one 
heat  cycle  of  the  dot  information  to  be  recorded, 
the  heating  energies  corresponding  to  the  dot  in- 
formation  to  be  recorded  are  not  generated,  and  an 
underline  can  be  recorded  at  an  extremely  high 
quality,  or  to  provide  its  control  method. 

Still  another  object  of  the  invention  is  to  pro- 
vide  a  printer  comprising:  heating  energy  generat- 
ing  means  for  generating  heating  energies;  instruct- 
ing  means  for  instructing  the  recording  of  dot  in- 
formation  train  which  are  continuous  in  the  record- 
ing  direction;  and  control  means  for  controlling  the 
heating  energy  generating  means  in  such  a  manner 
that  after  the  heating  energies  corresponding  to  the 
dot  information  to  be  recorded  in  the  first  recording 
cycle  were  generated,  the  recording  is  performed 
by  generating  the  preheating  energies  prior  to  the 
dot  information  to  be  recorded  in  the  second  re- 
cording  cycle  on  the  basis  of  the  instructing 
means,  and  in  a  predetermined  recording  cycle, 
the  preheating  energies  to  be  generated  after  the 
dot  information  to  be  recorded  in  this  predeter- 
mined  recording  cycle  are  not  generated. 

In  consideration  of  the  foregoing  points,  still 
another  object  of  the  invention  is  to  provide  a 
printer  in  which  by  auxiliarily  applying  the  heating 
energies  to  the  periphery  of  dot  information  to  be 
recorded,  these  dots  can  be  certainly  recorded  or 
to  provide  its  control  method. 

Still  another  object  of  the  invention  is  to  pro- 
vide  a  printer  comprising:  heating  energy  generat- 
ing  means  for  generating  heating  energies;  instruct- 
ing  means  for  instructing  the  recording  of  dot  in- 
formation  train  which  are  continuous  in  the  record- 
ing  direction;  and  control  means  for  controlling  the 
heating  energy  generating  means  in  such  a  manner 
that  after  the  heating  energies  corresponding  to  the 
dot  information  to  be  recorded  in  the  first  recording 
cycle  were  generated,  the  recording  is  performed 
by  generating  the  preheating  energies  prior  to  the 
dot  information  to  be  recorded  in  the  second  re- 
cording  cycle  on  the  basis  of  the  instructing 
means,  and  in  a  predetermined  recording  cycle, 
the  preheating  energies  to  be  generated  after  the 

dot  information  to  be  recorded  in  this  predeter- 
mined  recording  cycle  are  not  generated. 

In  consideration  of  the  foregoing  points,  still 
another  object  of  the  invention  is  to  provide  a 

5  printer  in  which  the  preheat  to  the  center  is  not 
performed  in  the  case  where  a  pattern  to  be  re- 
corded  is  the  "=3",  "  n",  "  Li",  or  "n"  shape,  and 
the  high  quality  recording  can  be  always  performed 
even  in  any  patterns  or  to  provide  its  control  meth- 

w  od. 
In  consideration  of  the  foregoing  points,  still 

another  object  of  the  invention  is  to  provide  a 
thermal  transfer  printer  in  which  with  respect  to  the 
dot  information  surrounded  by  the  dots  to  be  re- 

75  corded  in  the  peripheral  four  directions,  the  heating 
energies  are  reduced  to  such  levels  that  cannot 
make  blanks  areas,  and  the  high  quality  recording 
can  be  always  performed. 

In  consideration  of  the  foregoing  points,  still 
20  another  object  of  the  invention  is  to  provide  a 

printer  which  can  perform  the  extremely  high  qual- 
ity  recording  by  also  correcting  the  foregoing  first 
to  second  cycles  or  to  provide  its  control  method. 

Still  another  object  of  the  invention  is  to  apply 
25  the  additional  preheating  energies  in  the  further 

upper  or  lower  direction  of  the  given  preheating 
energies  in  the  recording  cycle  before  the  record- 
ing  cycle  of  the  dot  information  to  be  recorded. 

Still  another  object  of  the  invention  is  to  enable 
30  the  independent  dot  information  to  be  certainly 

recorded  even  at  low  temperatures. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  external  view  of  an  electronic 
typewriter; 

Fig.  2  is  a  constitutional  block  diagram  of  an 
electronic  typewriter; 

Fig.  3  is  a  constitutional  diagram  of  a  ther- 
mal  head  driver; 

Fig.  4  is  a  constitutional  diagram  of  a  motor 
driver; 

Fig.  5  is  a  diagram  showing  an  example  of  a 
character  font; 

Fig.  6  is  an  explanatory  diagram  for  AMA 
control  to  heat  the  portion  of  the  pattern  A  in  Fig.  5; 

Fig.  7  is  an  explanatory  diagram  for  PPM 
control  to  heat  the  portion  in  the  pattern  A  in  Fig.  5; 

Fig.  8  is  an  explanatory  diagram  for  P'PM 
control  to  heat  the  portion  of  the  pattern  A  in  Fig.  5; 

Fig.  9  is  an  explanatory  diagram  for  P'PM  (3, 
2,  1  )  control  to  heat  the  portion  of  the  pattern  A  in 
Fig.  5; 

Fig.  10  is  an  explanatory  diagram  for  P'MP 
control  to  heat  the  portion  of  the  pattern  A  in  Fig.  5; 

Fig.  11  is  an  explanatory  diagram  for  AMA3 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

35 

40 
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Fig.  35  is  a  flowchart  for  the  PPM  control 
shown  in  Fig.  7; 

Fig.  36  is  a  flowchart  for  the  P'PM  control 
shown  in  Fig.  8; 

5  Fig.  37  is  a  flowchart  for  the  P'PM  (3,2,1) 
control  shown  in  Fig.  9; 

Fig.  38  is  a  control  flowchart  for  the  portion 
to  obtain  the  A  data  in  the  AMA  control; 

Fig.  39  is  a  control  flowchart  for  the  first  dot 
10  in  the  AMA  control; 

Fig.  40  is  a  flowchart  for  the  AMA3  control 
shown  in  Fig.  11; 

Fig.  41  is  a  flowchart  for  the  A3MA3  control 
shown  in  Fig.  14; 

75  Fig.  42  is  a  control  flowchart  for  one 
serial/lateral  dot  in  the  AMA  control  shown  in  Fig. 
18; 

Fig.  43  is  a  flowchart  for  the  "  in"-shape  dot 
control; 

20  Fig.  44  is  a  flowchart  for  the  "  n   "-shape 
dot  control; 

Fig.  45  is  a  flowchart  for  the  "n"-shape  dot 
control; 

Fig.  46  is  a  flowchart  for  the  AM  and  A'M 
25  underline  control; 

Fig.  47  is  a  flowchart  to  obtain  the  P  data  in 
the  P'PM  control; 

Fig.  48  is  a  flowchart  to  obtain  the  P'  data  in 
the  P'PM  control; 

30  Fig.  49  is  a  flowchart  to  obtain  the  P'  (3,  2, 
1)  data  in  the  P'PM  (3,  2,  1)  control; 

Fig.  50  is  a  flowchart  showing  the  control  of 
the  first  dot  in  the  P'PM  control; 

Fig.  51  is  a  flowchart  for  the  P'P3MP'3  con- 
35  trol; 

Fig.  52  is  a  flowchart  for  the  P'P3M  control; 
Fig.  53  is  a  flowchart  for  the  one  lateral  dot 

control  in  the  P'PM  control; 
Fig.  54  is  a  system  flowchart; 

40  Fig.  55A  and  55B  are  explanatory  diagrams 
of  patterns  for  erasure; 

Fig.  56  is  a  flowchart  for  erasure  (by  a  zig- 
zag  pattern); 

Fig.  57  is  a  flowchart  for  the  MN  control;  and 
45  Fig  58  is  a  flowchart  for  manual  erasure. 

Fig.  12  is  an  explanatory  diagram  for  A3MA 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  13  is  an  explanatory  diagram  for  A2AMA 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  14  is  an  explanatory  diagram  for  A3MA3 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  15  is  an  explanatory  diagram  for  AA3MA 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  16  is  an  explanatory  diagram  for 
A2AMA3  control  to  heat  the  portion  of  the  pattern  B 
in  Fig.  5; 

Fig.  17  is  an  explanatory  diagram  for  AM 
and  A'M  underline  control; 

Fig.  18  is  an  explanatory  diagram  for  control 
of  one  serial/lateral  dot  in  the  AMA  control  to  heat 
the  portion  of  the  pattern  C  shown  in  Fig.  5; 

Figs.  19-1  to  19-3  are  explanatory  diagrams 
for  examples  of  application  in  Fig.  18; 

Fig.  20  is  an  explanatory  diagram  for  " r e -  
shape  dot  control  to  heat  the  portion  of  the  pattern 
D  in  Fig.  5; 

Fig.  21  is  an  explanatory  diagram  for  "  rr  "- 
shape  dot  control  to  heat  the  portion  of  the  pattern 
E  in  Fig.  5; 

Fig.  22  is  an  explanatory  diagram  for  "□"- 
shape  dot  control  to  heat  the  portion  of  the  pattern 
F  in  Fig.  5; 

Fig.  23  is  an  explanatory  diagram  for  P'P3M 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  24  is  an  explanatory  diagram  for  P'3PM 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  25  is  an  explanatory  diagram  for  P'PMP' 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  26  is  an  explanatory  diagram  for 
P'PMP'2  control  to  heat  the  portion  of  the  pattern  B 
in  Fig.  5; 

Fig.  27  is  an  explanatory  diagram  for  P2P'PM 
control  to  heat  the  portion  of  the  pattern  B  in  Fig.  5; 

Fig.  28  is  an  explanatory  diagram  for 
P'P3MP'3  control  to  heat  the  portion  of  the  pattern  B 
in  Fig.  5; 

Fig.  29  is  an  explanatory  diagram  for 
P'3PMP'3  control  to  heat  the  portion  of  the  pattern  B 
in  Fig.  5; 

Fig.  30  is  an  explanatory  diagram  for 
P2P'PMP'3  control  to  heat  the  portion  of  the  pattern 
B  in  Fig.  5; 

Fig.  31  is  an  explanatory  diagram  for 
PP'3PMP'  control  to  heat  the  portion  of  the  pattern 
B  in  Fig.  5; 

Fig.  32  is  an  explanatory  diagram  for  one 
serial/lateral  dot  control  in  the  P'PM  control  to  heat 
the  portion  of  the  pattern  C  in  Fig.  5; 

Figs.  33-1  to  33-5  are  diagrams  showing 
examples  of  application  in  Fig.  32; 

Fig.  34  is  a  flowchart  for  the  AMA  control 
shown  in  Fig.  6; 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

An  embodiment  of  the  present  invention  will  be 
described  in  detail  hereinbelow  with  reference  to 
the  drawings. 

50 
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(Description  of  the  typewriter  main  unit) 

Fig.  1  is  a  diagram  showing  an  external  view  of 
an  electronic  typewriter  as  a  thermal  transfer  print- 
er  to  which  the  invention  can  be  applied. 

A  thermal  head  6  mounted  on  a  carriage  5  of  a 
printer  unit  3  is  pressed  onto  a  platen  through  an 
ink  ribbon  (not  shown)  by  operating  keys  arranged 
in  a  keyboard  unit  1  and  the  heat  is  applied.  Thus, 
the  printing  is  performed  by  the  ink  of  the  ribbon 
onto  a  print  paper  which  is  fed  by  the  platen.  An 
LCD  (liquid  crystal  display)  unit  2  to  display  the 
content  to  be  printed  and  a  platen  knob  4  to 
manually  feed  the  print  paper  are  also  provided. 

The  electronic  typewriter  (thermal  transfer 
printer)  in  the  embodiment  can  attach  a  plurality  of 
kinds  of  ribbons  and  can  discriminate  the  attach- 
ment  of  the  following  ribbons  by  a  sensor  (not 
shown)  or  by  an  instruction  from  the  key:  namely, 
an  (ordinary)  ink  ribbon  IR  in  which  the  single  color 
printing  can  be  performed  at  the  same  ribbon  posi- 
tion;  a  correctable  ribbon  (self  correction  ribbon) 
CR  in  which  the  printing  and  erasure  can  be  per- 
formed  by  the  same  ribbon;  a  dual  color  ribbon  DR 
(refer  to  Japanese  patent  Application  Nos. 
260403/1984  and  298831/1985)  in  which  the  ribbon 
consists  of  a  plurality  of  layers  and  a  multi-color 
printing  can  be  selectively  performed  at  the  same 
ribbon  position  in  dependence  on  the  layer  to  be 
printed;  and  the  like. 

Fig.  2  shows  a  constitutional  block  diagram  of 
the  electronic  typewriter. 

(4)  CPU  unit  7: 

An  AC  adapter,  nickel  cadmium  battery,  dry 
cell,  and  the  like  can  be  used  as  an  input  power 

5  source  8.  From  this  power  source,  three  power 
sources  are  produced;  a  power  source  (hereinafter, 
referred  to  as  Vcc)  to  make  the  logic  circuits  includ- 
ing  the  CPU  9  operative;  a  power  source 
(hereinafter,  referred  to  as  VM)  for  the  motor  of  the 

70  printer;  a  power  source  (hereinafter,  referred  to  as 
VH)  which  is  applied  to  the  thermal  head. 

A  control  system  mainly  comprises:  the  CPU  9; 
an  ROM  10  in  which  a  system  program  and  CG, 
which  will  be  explained  hereinlater,  are  stored;  a 

75  memory  device  such  as  an  RAM  1  1  or  the  like  for 
a  work  or  text;  and  a  custom  IC  (gate  array: 
hereinafter,  referred  to  as  a  GA  12)  serving  as 
expansion  input/output  terminals,  address  decoder, 
and  the  like  of  the  CPU  9.  The  RAM  11  has  a 

20  character  count  unit  23  to  store  widths  of  char- 
acters  from  the  CG  which  are  necessary  for  the 
control,  which  will  be  explained  hereinlater.  Tem- 
perature  information  from  a  temperature  measure- 
ment  circuit  13  is  input  to  the  control  system  and 

25  thereafter,  the  data  which  is  sent  to  the  thermal 
head  6  of  the  printer  is  transmitted  through  the  GA 
12  to  a  thermal  head  driver  (TH  driver)  21.  Drive 
signals  are  sent  from  the  CPU  9  to  the  respective 
phases  of  a  stepping  motor  22  (refer  to  Fig.  4)as 

30  the  motor  for  the  printer  through  a  motor  driver  14. 
This  typewriter  has  therein  an  interface  con- 

nector  15.  The  I/F  connector  15  can  only  receive 
the  data  from  an  external  host  computer  in  a  man- 
ner  such  that  this  typewriter  can  be  used  as  a 

35  printer  through,  for  example,  an  interface  16  made 
by  Sentronics  Co.,  Ltd.  or  an  RS-232C  17  so  as  to 
print  this  data.  Further,  the  typewriter  also  has 
therein  a  cartridge  connector  20  into  which  a  CG 
cartridge  18  having  character  styles  of  the  types  as 

40  data  and  an  RAM  cartridge  19  to  store  registration 
data  can  be  inserted. 

(1)  Printer  unit  3: 

This  unit  is  the  printing  apparatus  of  the  elec- 
tronic  typewriter  and  has  the  carriage  5  including 
therein  a  drive  motor.  The  thermal  head  6  is  moun- 
ted  in  this  unit. 

(2)  Keyboard  unit  1  : 

This  unit  is  used  as  the  input  unit  and  has  a 
key  matrix. 

(Constitution  of  the  thermal  head  driver) 
45 

Fig.  3  shows  a  constitution  of  the  thermal  head 
driver  IC  21  to  heat  the  thermal  head  shown  in  Fig. 
2.  Vooi,  Voc2:  Input  terminals  to  receive  power 
sources  for  the  logic  circuits  VDi,  VD*  Power 

so  sources  for  the  driver  to  drive  the  thermal  head 
GNDi  to  GND7:  GND 
OUTi  to  OUT55:  Open  collector  output  terminals 
corresponding  to  each  dot  of  the  head 
CK:  Timing  clock  for  data  latch  (from  the  GA 

55  12) 
DIN:  Heat  data  input  terminal  (from  the  GA  12) 
CRX:  Terminal  having  an  CR  charging  circuit  in 
the  outside  of  the  IC.  A  print  inhibition  signal  to 

(3)  LCD  unit  2: 

This  unit  displays  the  information  to  print  or 
store.  An  LCD  is  used  as  a  display  surface.  This 
unit  has  a  controller  and  a  driver  to  display  the  data 
from  a  CPU  9  onto  the  LCD  2. 
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(Description  of  the  character  fonts) 

Fig.  5  shows  an  example  of-  a  character  font 
stored  in  the  ROM  10  or  CG  cartridge  18  in  Fig.  2. 

5  In  this  example,  the  character  "A"  is  expressed  by 
24  dots  (in  the  vertical  direction)  x  32  dots  (in  the 
horizontal  direction).  Each  dot  is  represented  by  a 
small  circle  (o).  Fundamentally,  the  character  "A" 
is  applied  with  the  heating  energies  in  a  manner 

10  such  that  the  head  (any  one  of  the  OUTi  to  OUTa 
in  Fig.  3)  of  the  portion  corresponding  to  each  dot 
(o)  in  a  time  or  positional  manner  is  heated  once 
within  one  heat  pulse.  In  this  embodiment,  as 
shown  in  Fig.  3,  the  head  can  print  the  vertically 

75..  arranged  25_dots  of  OUTi.to  OUTs.  By  horizontally 
moving  the  head,  an  arbitrary  character  is  printed. 
A  constitution  of  the  head  is  not  limited  to  this 
example.  Each  area  indicated  by  "A"  to  "F"  de- 
notes  a  part  of  the  pattern  which  will  be  used  to 

20  explain  the  driving  of  the  thermal  head  hereinlater. 
In  Fig.  5,  the  lateral  direction  indicates  a  heat  cycle 
and  the  vertical  direction  represents  dot  lines  (the 
1st  line  to  the  25th  line)  corresponding  to  the 
heads  of  one  vertical  column. 

25  The  heating  operation  of  the  thermal  head  in 
the  invention  will  now  be  described  in  detail. 

inhibit  the  printing  output  for  the  thermal  head  can 
be  output  irrespective  of  the  software  when  an  EN 
terminal  is  at  the  high  level  at  the  charge  voltage 
level  of  C 
EN:  When  the  CRX  terminal  is  at  the  low  level, 
if  the  high  level  signal  is  input  to  the  terminal  EN,  a 
print  permission  signal  is  output.  When  the  low 
level  signal  is  input  to  the  terminal  EN,  a  print 
inhibition  signal  is  output. 

In  the  foregoing  constitution,  first,  to  send  the 
heat  data  to  D  flip-flops  in  the  IC,  the  parallel  data 
from  the  CPU  9  are  converted  into  the  serial  data 
by  the  GA  12  and  then  transferred  to  the  DIN 
terminal.  Clocks  are  also  sent  from  the  GA  12  to 
the  CK  terminal  of  the  TH  driver  21.  By  repeating 
these  operations  twenty-four  times,  the  heat  data  of 
one  time  is  completely  taken  into  the  IC.  In  the 
next  operation  to  transfer  the  heat  data  to  the 
driver,  by  previously  setting  the  EN  terminal  to  the 
low  level  by  a  software  command,  the  charges  in  a 
capacitor  in  the  outside  of  the  CRX  terminal  are  di- 
scharged  and  the  CRX  terminal  is  set  to  the  low 
level.  The  time  duration  to  heat  is  set.  Thereafter, 
the  high  level  signal  is  sent  to  the  EN  terminal. 
From  this  time  point,  the  heating  operation  is  start- 
ed  in  accordance  with  the  latched  data.  The  ther- 
mal  head  is  continuously  heated  until  a  set  time  in 
the  CPU  has  come  or  the  EN  terminal  is  set  to  the 
low  level  or  the  capacitor  level  of  the  CRX  terminal 
has  exceeded  a  set  value. 

As  will  be  also  obvious  from  Fig.  3,  the  thermal 
head  in  the  embodiment  is  constituted  in  such  a 
manner  that  twenty-five  heads  OUTr  to  OUTa  are 
vertically  arranged  in  a  line.  When  recording  a 
pattern  as  shown  in  Fig.  5,  the  heads  are  moved, 
e.g.,  from  the  left  to  the  right  in  Fig.  5,  while  the 
heating  operations  are  executed  at  the  recording 
timings  corresponding  to  the  respective  dots,  there- 
by  performing  the  recording.  The  shape  of  head  is 
not  limited  to  this  example. 

Fig.  4  shows  a  constitution  of  the  motor  driver 
IC  14  to  drive  the  motor  of  the  printer. 

Signal  lines  of  the  CPU  9  are  directly  con- 
nected  to  input  terminals  of  the  motor  driver  IC  14 
and  their  outputs  are  directly  connected  to  the 
respective  phases  of  the  motor  22.  The  double 
phase  excitation  is  performed  in  response  to  a 
software  command.  Thus,  the  carriage  5  on  which 
the  head  6  is  mounted  moves.  In  order  to  heat  at  a 
predetermined  timing  in  association  with  the  car- 
riage  movement,  a  reference  interval  of  "heat  cycle 
(one  recording  timing)"  shown  in  Fig.  6  and  the  like 
is  specified  in  accordance  with  the  switching  of 
each  excitation. 

The  present  invention  will  now  be  described  in 
detail  hereinbelow  on  the  basis  of  the  foregoing 
constitution  with  reference  to  the  drawings. 

(AMA  control) 
30 

Fig.  6  is  a  diagram  showing  a  printing  state  of 
the  portion  A  in  Fig.  5  on  the  basis  of  the  heat 

-  pulses  and  heat  data.  The  lateral  direction  of  one 
lattice  indicates  one  heat  cycle  and  the  vertical 

35  direction  represents  a  distance  (size)  of  one  dot.  A 
mark  (o)  indicates  the  heat  data  (corresponding  to 
the  CG).  In  the  AMA  control  in  this  embodiment, 
the  printing  is  controlled  on  the  basis  of  two  data 
consisting  of  after  data  (hereinafter,  referred  to  as 

40  A  data)  and  main  data  (hereinafter,  referred  to  as  M 
data)  and  their  pulse  widths.  The  A  data  is  heated 
after  the  data  of  the  main  dot  within  one  heat  cycle 
with  respect  to  the  position.  The  pulse  width  and 
pulse  position  of  each  M  data  are  set  to  be  equal, 

45  respectively.  The  pulse  width  and  pulse  position  of 
each  A  data  are  also  set  to  be  equal,  respectively. 
The  pulse  position  and  the  pulse  timing  are  used 
as  the  equivalent  meaning  for  convenience  of  ex- 
planation.  The  heat  data  indicated  by  the  mark  (o) 

so  corresponds  to  the  M  data  in  a  one-to-one  cor- 
respondence  relation.  On  the  other  hand,  it  is  dif- 
ficult  to  suddenly  heat  the  thermal  head  (i.e.,  the 
ribbon).  When  only  the  M  data  is  heated,  a  vari- 
ation  in  printing  occurs.  Namely,  when  the  heat 

55  pulse  width  of  the  M  data  is  long,  in  the  case  of  the 
continuous  dots,  the  heat  is  accumulated,  so  that 
the  heating  energy  when  heating  later  becomes 
high.  On  the  contrary,  when  the  heat  pulse  width  is 

6 
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short,  the  heating  energy  of  the  dot  at  the  start  of 
the  heating  is  low. 

Therefore,  to  uniform  the  printing  energy,  i.e., 
to  uniformly  perform  the  printing,  it  is  necessary  to 
control  by  use  of  the  different  heating  positions  and 
the  different  heat  pulses  with  respect  to  the  A  data 
and  M  data.  According  to  the  AMA  control,  since 
the  interval  between  the  A  data  to  the  next  M  data 
is  short,  the  heat  applied  by  the  A  data  is  hardly 
reduced.  The  AMA  control  is  particularly  effective 
at  the  ordinary  or  low  temperatures  (e.g.,  30°C  or 
less)  and  the  high  quality  printing  can  be  obtained. 

Although  a  detailed  explanation  will  be  made 
hereinafter,  according  to  the  AMA  control,  the  CG 
data  is  previously  read  before  the  start  of  the 
heating  by  one  dot.  If  data  exists,  only  the  A  data  is 
heated  after  the  M  data  with  respect  to  the  position. 
The  thermal  head  heated  by  this  A  data  (the  first  A 
data  in  the  AMA)  executes  the  printing  by  the 
subsequent  M  data  (at  the  next  recording  timing). 
The  head  is  certainly  warmed  by  the  subsequent  A 
data,  so  that  the  printing  is  surely  performed.  Fur- 
ther,  this  state  also  provides  a  preparation  for  the 
next  M.  The  subsequent  dot  can  print  by  only  the 
M  data  as  shown  in  Fig.  6. 

(P'PM  control) 

Fig.  8  shows  a  printing  state  by  the  heat  pulses 
and  heat  data  in  the  case  of  printing  the  pattern  A 

5  in  Fig.  5  by  the  PPM  control.  The  mark  (o)  denotes 
heat  data.  In  the  P'PM  control,  the  printing  is  con- 
trolled  on  the  basis  of  pre  dash  data  called  P'  data 
having  a  pulse  width  different  from  that  of  the  P 
data,  the  P  data,  and  the  M  data.  Although  this 

w  control  should  be  referred  to  as  the  APM  control  in 
consideration  of  the  foregoing  control,  it  is  referred 
to  as  the  P'PM  control  for  convenience  of  explana- 
tion.  According  to  the  P'PM  control,  three  kinds  of 
pulse  widths  and  positions  exist  in  one  heat  cycle. 

rs  The  P'PM  control  is  used  in  the  case  of  the  printing 
having  a  relatively  long  heat  cycle.  Namely,  when 
the  heat  cycle  is  long,  if  the  A  data  and  the  next  M 
data  are  printed  in  the  heat  cycle  before  the  M 
data,  the  interval  between  the  A  data  and  the  M 

20  data  becomes  too  long,  so  that  the  warmed  head  is 
unexpectedly  cooled.  To  prevent  this,  the  heat 
pulse  of  the  P  data'  is  interposed  before  the  M  data 
within  the  same  heat  cycle  as  that  of  the  P'  data  M 
at  a  position  near  the  end  of  the  heat  cycle  before 

25  the  M  data,  thereby  constituting  the  P'PM  control. 
With  this  control,  the  head  warmed  by  the  P'  data 
can  print  by  the  P  data  and  M  data.  Further,  the 
second  dot  and  subsequent  dots  can  be  printed  by 
only  the  M  data. 

30  The  P'PM  control  is  particularly  effective  at, 
e.g.,  the  ordinary  or  high  temperatures. 

(PPM  control) 

Fig.  7  is  a  diagram  for  explaining  the  PPM 
control  in  a  manner  similar  to  Fig.  6  with  respect  to 
the  case  of  printing  the  pattern  A  in  Fig.  5.  Fig.  7 
shows  a  printing  state  by  use  of  the  heat  pulses 
and  heat  data.  The  mark  (o)  denotes  heat  data.  In 
the  PPM  control,  predata  is  given  before  the  M 
data  called  P  data  with  respect  to  the  position. 
According  to  the  PPM  control,  the  printing  is  con- 
trolled  by  two  P  data  (one  is  for  the  spare  data  and 
the  other  is  the  auxiliary  data  of  the  M  data  in  one 
heat  cycle)  and  the  M  data.  The  pulse  width  and 
pulse  position  of  each  M  data  are  set  to  be  equal, 
respectively.  The  pulse  width  and  pulse  position  of 
each  P  data  are  also  set  to  be  equal,  respectively. 
The  heat  data  indicated  by  the  mark  (o)  corre- 
sponds  to  the  M  data  in  a  one-to-one  correspon- 
dence  relation.  Particularly,  at  high  temperatures,  if 
the  first  dot  is  excessively  corrected,  there  is  a 
tendency  such  that  the  printing  energy  increases. 
However,  to  correct  this  tendency,  the  interval  be- 
tween  the  first  P  (spare)  data  and  the  next  P 
(auxiliary)  data  is  set  to  a  long  interval  and  the 
heating  energy  is  dispersed  during  this  interval. 
Due  to  this,  the  printing  energies  can  be  uniformed. 

(P'PM  (3,  2,  1  )  control) 
35 

Fig.  9  shows  a  printing  state  by  the  heat  pulses 
and  heat  data  in  the  case  of  printing  the  pattern  A 
in  Fig.  5  by  the  P'PM  (3,  2,  1)  control.  The  mark 
(o)  indicates  heat  data.  The  P'PM  (3,  2,  1  )  control  is 

40  constituted  by  three  data  consisting  of  the  pre  dash 
data  called  the  P'  data,  the  pre  data  called  the  P' 
data,  and  the  main  data  called  the  M  data,  and 
three  kinds  of  heat  pulse  widths  and  pulse  posi- 
tions.  The  P'PM  (3,  2,  1  )  control  is  used  in  the  case 

45  of  the  printing  having  a  relatively  long  heat  cycle. 
For  example,  when  the  P'PM  control  which  is 

effective  at  high  or  ordinary  temperatures  is  used 
at  low  temperatures,  there  occurs  a  case  where  the 
printing  energies  for  the  first  and  second  dots  lack. 

50  To  prevent  a  variation  in  printing  due  to  this,  the 
P'PM  (3,  2,  1)  control  is  executed.  With  this  control, 
the  printing  energies  can  be  uniformed.  Namely, 
for  the  first  dot,  the  head  warmed  by  the  first  P' 
data  in  the  one-preceding  heat  cycle  performs  the 

55  printing  operation  by  the  P  data,  M  data,  and  next 
P'  data  (total  three  pulses)  within  one  heat  cycle  of 
the  M  data.  The  second  dot  is  printed  by  the  P 
data  and  the  second  M  data  (total  two  pulses) 
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(A3MA3  control) 

Fig.  14  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  the 

5  pattern  B  in  Fig.  5  by  the  A3MA3  control.  The  mark 
(o)  denotes  heat  data.  At  low  temperatures,  the 
heat  diffusion  also  occurs  in  the  AMA3  control 
described  in  Fig.  11.  Therefore,  it  is  necessary  to 
apply  higher  heating  energies  than  those  in  the 

w  AMA3  control.  For  this  purpose,  in  the  A3MA3  con- 
trol,  the  peripheral  temperature  of  the  dot  to  be 
printed  is  previously  raised  and  the  position  where 
the  heat  can  escape  is  heated  by  the  A  data.  By 
this  method,  the  first  dot  can  be  certainly  heated  at 

15  low  temperatures. 

within  one  heat  cycle  of  the  second  M  data.  The 
third  and  subsequent  dots  can  be  printed  by  only 
the  M  data  (total  one  pulse).  In  this  PPM  (3,  2,  1) 
control,  the  heating  energies  to  be  applied  are 
concentrated  to  the  first  and  second  dots. 

(P'MP  control) 

Fig.  10  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  the 
pattern  A  in  Fig.  5  by  the  P'MP  control.  The  P'MP 
control  relates  to  an  example  of  application  of  the 
P'PM  control  which  is  effective  at  ordinary  or  high 
temperatures.  In  this  example,  the  positions  of  the 
P  and  M  data  in  P'PM  are  exchanged. 

(AA3MA  control) 

20  As  an  example  of  application  of  the  foregoing 
A3MA3  control,  Fig.  15  similarly  shows  the  AA3MA 
control  when  printing  the  pattern  B  in  Fig.  5.  Ac- 
cording  to  the  AA3MA  control,  the  central  and  pe- 
ripheral  positions  of  the  printing  dot  of  the  head  are 

25  previously  warmed  from  the  timing  which  is  pre- 
ceding  to  the  printing  dot  by  two  dots,  thereby 
increasing  the  heating  energies  to  be  applied. 

(AMA3  control) 

Fig.  11  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  the 
pattern  B  in  Fig.  5.  The  mark  (o)  denotes  heat  data. 
When  no  heat  data  exists  at  the  upper  and  lower 
positions  of  the  first  dot,  the  heat  can  easily  escape 
in  the  vertical  direction  (refer  to  Fig.  1  1  <b))  and  it  is 
difficult  to  certainly  print.  This  drawback  can  be 
prevented  by  slightly  heating  by  the  A  data  the 
upper  and  lower  positions  at  which  the  heating 
energies  escape  with  respect  to  the  first  dot  of  a 
lateral  line  such  that  no  other  dot  exists  in  the 
upper  and  lower  directions  like  the  pattern  B  in  Fig. 
5.  By  this  method,  the  first  dot  can  be  surely 
heated  and  the  high  quality  printing  is  derived. 

The  AMA3  control  is  particularly  suitable  in  the 
high  speed  printing  mode  and,  further,  it  is  particu- 
larly  effective  at  the  ordinary  temperature  for  the 
AMA  control  mentioned  above. 

30  (A2AMA3  control) 

Fig.  16  likewise  shows  the  A2AMA3  control  for 
the  pattern  B  in  Fig.  5.  In  the  A2AMA3  control,  the 
peripheral  positions  of  the  printing  dot  of  the  head 

35  are  previously  warmed  from  the  timing  which  is 
two-dot  preceding  to  the  dot  to  be  heated,  thereby 
increasing  the  heating  energies  to  be  applied. 

40  (AM  underline  control) 

An  underline  is  printed  by  continuously  heating 
two  vertical  dots.  At  this  time,  when  the  AMA 
control  shown  in  Fig.  6  is  used,  the  heat  is  accu- 

45  mulated  in  the  head.  To  prevent  this,  the  average 
value  of  the  heating  energies  to  be  applied  needs 
to  be  reduced.  However,  since  the  widths  of  A  data 
and  M  data  also  serve  as  the  heating  periods  of 
time  for  characters,  the  heat  pulse  widths  cannot 

so  be  reduced.  Therefore,  by  heating  the  M  data 
every  other  dot  and  by  deleting  the  post  A  data  in 
the  AMA  control,  the  heating  energies  to  be  applied 
are  reduced  and  the  heat  accumulation  is  sup- 
pressed. 

55  Fig.  17(b)  shows  the  foregoing  AM  underline 
control. 

(A3MA  control) 

The  A3MA  control  relates  to  an  example  of 
application  of  the  foregoing  AMA3  control.  Fig.  12 
shows  the  A3MA  control  in  the  case  of  printing  the 
pattern  B  in  Fig.  5.  According  to  the  method  of  the 
A3MA  control,  the  peripheral  temperature  of  the  dot 
to  be  printed  is  raised  before  the  printing. 

(A2AMA  control) 

Fig.  13  likewise  shows  the  A2AMA  control  when 
printing  the  pattern  B  in  Fig.  5.  In  the  A2AMA 
control,  the  head  is  slowly  warmed  from  the  timing 
which  is  preceding  to  the  printing  dot  by  two  dots. 
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(A'M  underline  control) 

In  the  AM  underline  control,  the  applying  en- 
ergy  at  the  first  dot  of  the  underline  from  which  the 
heat  accumulation  was  eliminated  is  low.  Therefore,  5 
there  is  a  possibility  such  that  the  lack  of  printing 
at  the  first  dot  occurs  at  low  temperatures.  To 
correct  this  drawback,  the  data  which  is  obtained 
by  widening  the  pulse  width  of  A  in  the  AM  under- 
line  control  is  set  to  A'  and  used  to  preheat  the  first  w 
dot.  Thus,  the  first  dot  of  the  underline  can  be 
more  certainly  printed. 

Fig.  17(a)  shows  the  A'M  control. 

75 
(One  serial/lateral  dot  control  in  the  AMA  control) 

Fig.  18  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  a  one 
serial/parallel  dot  line  by  the  AMA  control.  The  zo 
mark  (o)  denotes  heat  data.  In  the  case  of  the 
continuous  heat  data,  only  the  M  data  is  ordinarily 
heated.  Therefore,  particularly,  as  shown  in  Fig.  18- 
(b),  the  heating  energies  escape  in  the  directions 
as  shown  by  arrows  at  low  temperatures,  so  that  25 
there  is  a  possibility  such  that  the  printing  con- 
centration  is  small  or  is  not  performed. 

To  eliminate  such  a  drawback,  the  A  data  is 
added  so  as  to  obtain  the  sufficient  heating  en- 
ergies  even  if  the  heat  escaped.  This  method  is  30 
shown  in  Fig.  18(a). 

Figs.  19-1  to  19-3  show  examples  of  the  ap- 
plication  of  this  control. 

Fig.  19-1  shows  the  case  where  the  A  data  is 
added  at  the  interval  of  one  dot.  35 

Fig.  19-2  shows  the  case  where  the  A  data  is 
added  to  the  upper  and  lower  lines  of  the  line 
where  the  dot  information  to  be  printed  exists, 
namely,  in  the  upper  and  lower  heat  escaping 
directions.  40 

Fig.  19-3  shows  the  case  of  a  combination  of 
Fig.  18(a)  and  Fig.  19-2  in  which  the  A  data  is 
added  at  interval  of  one  dot. 

45 
("z3n-shape  dot  control) 

Fig.  20  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  the 
pattern  D  in  Fig.  5  at  a  high  quality.  In  the  heating  so 
method  by  the  AMA  control  shown  in  Fig.  6,  the  A 
data  is  heated  from  the  timing  before  the  actual  CG 
data  and  the  head  is  warmed.  However,  in  the  case 
of  Fig.  20,  since  the  heat  escapes  in  the  directions 
indicated  by  arrows,  there  is  no  need  to  warm  the  55 

head.  Therefore,  when  the  M  data  exists  in  the 
upper  and  lower  directions,  the  first  A  data 
(indicated  by  broken  lines)  at  the  center  is  not 
heated. 

("  rj  "-shape  dot  control) 

Fig.  21  shows  a  printing  state  in  the  case  of 
printing  the  pattern  E  in  Fig.  5.  In  this  case,  since 
the  heat  moves  in  the  directions  indicated  by  ar- 
rows,  the  A  data  (shown  by  broken  lines)  does  not 
need  to  be  heated. 

The  "u  "-shape  dot  control  and  the  "n"-shape 
(the  center  is  a  blank)  dot  control  are  also  similarly 
executed  and  their  drawings  are  omitted  here. 

("n"-shape  dot  control) 

Fig.  22  shows  a  printing  state  in  the  case  of 
printing  the  pattern  F  in  Fig.  5.  In  the  diagram,  the 
center  is  a  dot  to  be  printed  and  differs  from  the 
"□"-shape  in  which  the  center  is  a  blank.  The 
heating  energies  move  toward  the  center  from  the 
upper,  lower,  and  front  positions  thereof.  Therefore, 
when  the  M  data  is  heated,  the  heating  energies 
are  concentrated  and  there  is  a  possibility  such 
that  a  variation  in  printing  occurs.  However,  since 
the  printing  can  be  performed  only  when  the  heat- 
ing  is  executed,  the  A  data  is  heated  to  a  degree 
such  as  not  to  form  a  blank  portion,  thereby  reduc- 
ing  the  heating  energies  and  uniforming  the  whole 
energy. 

(P'P3M  control) 

Fig.  23  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  the 
pattern  B  in  Fig.  5.  The  mark  (o)  denotes  heat  data. 
In  the  case  of  the  first  dot  when  no  heat  data  exists 
at  the  upper  and  lower  positions,  the  heat  is  dif- 
fused  in  the  upper  and  lower  directions,  so  that  it  is 
difficult  to  certainly  print.  Therefore,  by  heating  the 
heat  escaping  positions  by  the  P  data,  the  diffusion 
of  the  heat  can  be  prevented  and  the  first  dot  can 
be  certainly  heated.  In  this  case,  the  pulse  widths 
of  the  P  and  P'  data  are  different. 

This  P'P3M  control  is  effective  at  high  or  or- 
dinary  temperatures  in  the  case  of  the  P'PM  control 
which  is  suitable  in  the  low  speed  printing  mode. 
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(P'3pMP'3  control) 

As  an  example  of  application  of  the  P'P3MP'3 
control,  Fig.  29  shows  the  P'3PMP'3  control  When 

5  the  P'  data  is  heated  twice  in  the  P'PM  (3,  2,  1) 
control  shown  in  Fig.  9,  the  head  is  warmed  at  the 
first  time  at  the  upper  or  lower  position.  The  diffu- 
sion  of  the  heat  of  the  M  data  is  prevented  at  the 
second  time.  In  this  manner,  the  heating  efficiency 

w  is  raised. 

(P'P3M  control) 

As  an  example  of  application  of  the  P'P3M 
control,  the  P'3PM  control  is  shown  in  Fig.  24.  The 
P'3PM  control  relates  to  a  method  whereby  the 
peripheral  temperature  of  the  dot  to  be  printed  is 
previously  raised. 

(P'PMP'  control) 

Fig.  25  shows  the  P'PMP'  control.  According  to 
this  control,  the  printing  energy  for  the  first  dot  in 
the  P'PM  control  which  has  been  described  in  Fig. 
8  is  increased  by  the  amount  corresponding  to  the 
second  P'  data,  thereby  correcting  the  diffusion  of 
the  heating  energy  which  is  applied  to  the  first  dot. 
Thus,  the  printing  of  a  good  quality  can  be  derived. 

(P2P'PMP'3  control) 

75  Fig.  30  shows  the  P2P'PMP'3  control  According 
to  this  control,  before  the  P'  data  is-  heated  at  the 
first  time  in  the  P'PM  (3,  2,  1)  control  shown  in  Fig. 
9,  in  order  to  set  the  head  temperature  to  the 
proper  value,  the  P  data  at  the  upper  and  lower 

20  positions  are  preheated,  and,  at  the  P'  data  just 
after  the  M  data,  the  P'  data  at  the  upper  and  lower 
positions  are  further  heated  to  prevent  the  heat 
diffusion  in  the  upper  and  lower  directions,  thereby 
uniforming  the  printing  energies. 

25 

(PP'3PMP'  control) 

Fig.  31  shows  the  PP'3PMP'  control.  In  the 
30  case  of  the  first  dot  at  low  temperatures,  the  heat- 

ing  efficiency  of  the  P'  data  for  the  preheat  in  the 
P'PM  (3,  2,  1)  control  shown  in  Fig.  9  deteriorates 
due  to  the  heat  diffusion.  Therefore,  according  to 
the  PP'3PMP'  control,  in  order  to  improve  the  heat- 

35  ing  efficiency,  the  P  data  is  previously  heated  and 
the  P'  data  at  the  upper  and  lower  positions  are 
then  heated,  thereby  preventing  the  heat  diffusion. 

(P'PMP'2  control) 

Fig.  26  shows  the  P'PMP'2  control.  According 
to  this  control,  the  heat  diffusion  at  the  upper  and 
lower  peripheral  positions  of  the  M  data  of  the  first 
dot  in  the  P'PM  control  which  has  been  described 
in  Fig.  8  is  prevented  by  two  P'  data,  thereby 
protecting  P'PM. 

(P2P'PM  control) 

Fig.  27  shows  the  P2P'PM  control.  According  to 
this  control,  there  is  an  effect  such  that  by  applying 
two  P  data  just  before  the  execution  of  the  P'PM 
control,  the  head  is  previously  warmed,  thereby 
suppressing  the  heat  diffusion  which  occurs  at  the 
start  of  the  P'PM  control. 

40  (One  serial/lateral  dot  control  in  the  P'PM  control) 

Fig".  32  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  the- 
pattern  C  in  Fig.  5.  The  mark  (o)  denotes  heat  data. 

45  In  the  case  of  the  continuous  heat  data,  only  the  M 
data  is  ordinarily  heated.  Therefore,  particularly,  in 
the  low  speed  printing  mode  at  low  temperatures, 
the  heat  escapes  in  the  upper  and  lower  directions, 
so  that  there  is  a  possibility  such  that  the  printing 

so  concentration  is  small  or  the  printing  is  not  per- 
formed. 

Therefore,  in  order  to  obtain  the  sufficient  heat- 
ing  energies  even  if  the  heat  escaped,  the  P  data 
and  P'  data  are  added  in  the  same  heat  cycle  as 

55  that  of  the  M  data.  This  method  is  shown  in  Fig. 
32. 

Figs.  33-1  to  33-5  show  examples  of  applica- 
tion  of  this  control. 

(P'P3MP'3  control) 

Fig.  28  shows  a  printing  state  by  the  heat 
pulses  and  heat  data  in  the  case  of  printing  the 
pattern  B  in  Fig.  5  by  the  P'P3MP'3  control.  The 
mark  (o)  denotes  heat  data.  In  the  P'PM  (3,  2,  1) 
control  shown  in  Fig.  9,  it  is  considered  that  in  the 
case  of  the  first  dot  when  no  heat  data  exists  at  the 
upper  and  lower  positions,  the  heat  is  diffused  in 
the  upper  and  lower  directions,  so  that  it  is  difficult 
to  certainly  print.  Therefore,  by  heating  the  heat 
diffusing  positions  by  the  P  data  and  P'  data,  the 
heat  diffusion  can  be  prevented  and  the  first  dot 
can  be  further  surely  heated. 

The  P'P3MP'3  control  is  particularly  suitable  in 
the  low  speed  printing  mode. 

10 
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Fig.  33-1  shows  the  case  where  the  P  data  and 
P'  data  are  added  at  intervals  of  one  dot  (within  one 
heat  cycle)  in  the  upper  and  lower  heat  escaping 
directions. 

Fig.  33-2  shows  the  case  where  the  P  data  is 
added  to  the  centers  of  the  printing  dots  at  inter- 
vals  of  one  dot  and  at  the  same  time,  the  P'  data  is 
added  at  intervals  of  one  dot  in  the  upper  and 
lower  heat  escaping  directions. 

Fig.  33-3  shows  the  case  where  the  P  data  is 
added  to  the  centers  of  the  printing  dots  and  at  the 
same  time,  the  P'  data  is  added  at  intervals  of  one 
dot. 

Fig.  33-4  shows  the  case  where  the  control  is 
switched  at  intervals  of  three  dots.  The  first  dot  is 
heated  by  the  P  data,  M  data,  and  P'  data.  The 
second  dot  is  heated  by  the  P  data  and  M  data. 
The  third  dot  is  heated  by  only  the  M  data.  These 
heating  operations  are  repeated. 

Fig.  33-5  shows  the  case  where  the  P  data  and 
P'  data  are  alternately  added  to  the  centers  of  the 
printing  dots. 

Each  of  the  foregoing  controls  will  now  be 
explained  hereinbelow  with  reference  to  flowcharts. 

In  the  following  flowchart,  the  "data  heat" 
means  that  a  drive  pulse  is  given  and  whether  data 
is  actually  printed  or  not  is  determined  in  depen- 
dence  on  whether  the  data  has  been  turned  on  or 
off  when  the  drive  pulse  was  given. 

step  S4  is  heated.  In  step  S7,  the  A  data  is  heated. 
However,  since  the  M  data  does  not  exist  at  first, 
the  M  data  is  heated  (step  S6)  in  the  control. 
However,  the  M  data  is  actually  printed  for  the  first 

5  time  in  step  S6  in  the  next  cycle.  Subsequently,  in 
step  S8,  the  count  data  in  the  character  count  unit 
23  is  decreased  by  "1".  In  step  S9,  a  check  is 
made  to  see  if  the  character  count  value  is  "0"  or 
not.  If  it  is  "0",  this  means  that  the  character  to  be 

10  printed  has  been  finished.  Therefore,  the  process- 
ing  routine  ends  in  step  S10. 

(Flowchart  for  the  PPM  control) 
75 

Fig.  35  is  a  flowchart  for  the  PPM  control 
shown  in  Fig.  7.  The  printing  is  started  in  step  S1  . 
A  width  in  character  to  be  printed  is  obtained  from 
the  CG  and  set  into  the  character  count  unit  in  the 

20  RAM  in  step  S2.  The  excitation  phase  of  the  step- 
ping  motor  is  switched  in  step  S3.  The  M  data  is 
obtained  from  the  CG  in  step  S4.  These  processes 
are  the  same  as  those  in  Fig.  34.  In  the  next  step 
S5,  the  A  (P)  data  is  made  by  use  of  the  previous 

25  M  data,  the  present  M  data,  and  the  next  M  data. 
This  routine  will  be  explained  hereinafter.  However, 
the  A  data  is  used  in  place  of  the  P  data  for 
convenience  of  explanation.  The  A  (P)  data  ob- 
tained  in  step  S5  is  heated.  The  M  data  obtained  in 

30  step  S4  is  heated  in  step  S7.  The  character  count 
value  is  decreased  by  "1"  in  step  S8.  In  step  S9,  a 
check  is  made  to  see  if  the  character  count  value 
is  "0"  or  not.  If  it  is  "1  ",  the  processing  routine  is 
returned  to  step  S3.  If  it  is  "0",  this  means  that  the 

35  printing  of  one  character  is  finished,  so  that  the 
processing  routine  ends  in  step  S10. 

(Flowchart  for  the  AMA  control) 

Fig.  34  is  a  control  flowchart  for  the  AMA 
control  shown  in  Fig.  6.  When  the  printing  is  in- 
structed  from  a  key  of  the  keyboard  1  shown  in 
Fig.  1  or  the  like,  the  printing  is  started.  The 
processing  routine  for  the  AMA  control  in  step  S1 
is  started.  In  step  S2,  a  width  of  character  to  be 
printed  (i.e.,  a  length  in  the  lateral  direction  shown 
in  Fig.  5;  in  this  case,  32  dots)  is  fetched  from  the 
CG  (ROM  10  or  CG  cartridge  18)  and  set  into  the 
character  count  unit  23  in  the  RAM  1  1  .  The  char- 
acter  width  can  be  changed  in  accordance  with  a 
font  or  the  like.  In  step  S3,  the  excitation  phase  of 
the  motor  is  switched  to  move  the  carriage  5 
having  the  thermal  head  6  by  the  motor  22  by  only 
the  distance  of  one  heat  cycle  corresponding  to  the 
width  of  one  frame  shown  in  Figs.  6  to  33-5. 
Namely,  the  carriage  advances  by  the  distance 
corresponding  to  one  heat  cycle  by  executing  the 
switching  operation  in  steps  S3  to  S9  once.  In  the 
next  step  S4,  the  substantial  printing  data,  i.e.,  the 
M  data  corresponding  to  the  mark  (o)  shown  in  Fig. 
5  is  obtained  from  the  CG. 

Then,  the  A  data  is  derived  in  step  S5  to  obtain 
the  A  data,  which  will  be  explained  hereinafter.  In 
step  S6,  the  M  data  which  was  actually  obtained  in 

(Flowchart  for  P'PM  control) 
40 

Fig.  36  is  a  flowchart  for  the  P'PM  control 
shown  in  Fig.  8.  Since  the  processes  in  steps  S1  to 
54  are  the  same  as  those  in  Figs.  34  to  36,  their 
descriptions  are  omitted.  In  step  S5,  the  P  data  is 

45  produced  by  the  previous  M  data  and  the  present 
M  data.  This  processing  routine  will  be  explained 
hereinlater.  In  step  S6,  the  P  data  formed  in  step 
55  is  heated.  In  step  S7,  the  M  data  obtained  in 
step  S4  is  heated.  In  step  S8,  the  P'  data  is  made 

so  by  the  present  M  data  and  the  next  M  data.  This 
processing  routine  will  be  explained  hereinlater.  In 
step  S9,  the  P'  data  obtained  in  step  S8  is  heated. 
In  step  S10,  the  character  count  value  is  decreased 
by  "1".  Practically  speaking,  the  P'  data  is  printed 

55  in  the  first  cycle  and  the  P  and  M  data  are  printed 
in  the  next  cycle.  In  step  S1  1  ,  a  check  is  made  to 
see  if  the  character  count  value  is  "0"  or  not.  If  it  is 

11 
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not  exist  in  step  S2,  step  S5  follows  and  the  CG  for 
the  next  dot  is  previously  read.  This  read  data  is 
set  to  the  next  M  data.  In  step  S6,  the  presence  or 
absence  of  the  next  M  data  is  checked.  If  the  next 

5  M  data  exists,  the  A  data  is  turned  on  in  step  S4. 
The  A  data  formed  in  this  step  is  the  first  A  data  in 
the  AMA.  If  the  next  M  data  does  not  exist  in  step 
S6,  step  S7  follows. 

In  step  S7,  the  first  dot  is  controlled  (which  will 
;o  be  explained  in  conjunction  with  Fig.  39). 

In  step  S8,  the  one  serial/lateral  dot  control  is 
.  executed  (which  will  be  explained  in  Fig.  42). 

In  step  S9,  the  ":n"-shape  dot  control  is  per- 
formed  (which  will  be  explained  in  Fig.  43). 

.15  -  In  step  SI  Q,  the  ."  n  "-shape  dot  control  is 
...executed  (which,  will  be  explained  in  Fig,  44). 

In  step  S11,  the  "a"-shape  dot  control  is  car- 
ried  out  (which  will  be  explained  in  Fig.  45). 

The  processing  routine  ends  in  step  S12. 
20  (Flowchart  for  control  for  the  first  dot  in  the  AMA 

control). 
Fig.  39  is  a  flowchart  showing  the  control  for 

the  first  dot  in  the  AMA  control.  In  step  S1,  the 
control  is  started.  In  step  S2,  the  ambient  tempera- 

25  "  ture  of  the  apparatus  is  measured  by  the  tempera- 
ture  measurement  circuit  (13  in  Fig.  2).  In  step  S3, 

-  a  check  is  made  to  see  if  the  temperature  is  low  or 
not.  If  it  is  low,  the  A3MA3  control  is  executed  in 
step  S5.  Step  S6  then  follows.  If  it  is  not  low,  the 

30  AMA3  control  is  performed  in  step  S4  and  the 
control  ends  in  step  S6. 

"1  ",  the  processing  routine  is  returned  to  step  S3. 
If  it  is  "0",  this  means  that  the  printing  of  one 
character  has  been  finished,  so  that  the  processing 
routine  ends  in  step  S12. 

(Flowchart  for  the  P'PM  (3,  2,  1)  control)  @ 

Fig.  37  shows  a  flowchart  for  the  P'PM  (3,  2, 
T)  control  shown  in  Fig.  9.  Since  the  processes  in 
steps  S1  to  S4  are  the  same  as  those  mentioned 
above,  their  descriptions  are  omitted.  In  step  S5, 
the  presence  or  absence  of  the  previous  P'  data  is 
checked.  If  the  previous  P'  data  exists,  the  P  data 
is  turned  on  in  step  S7.  Namely,  this  means  that 
when  the  P  data  is  then  heated,  it  is  printed.  Next,- 
step  S8  follows.  If  the  previous  P'  data  does  not 
exist,  the  P  data  is  formed  by  the  previous  M  data 
and  the  present  M  data  in  step  S6  (which  will  be 
explained  hereinlater).  In  step  S8,  the  P  data 
formed  in  steps  S6  and  S7  is  heated.  In  step  S9, 
the  M  data  obtained  in  step  S4  is  heated.  In  step 
S10,  the  P'  data  is  produced  by  the  previous  M 
data,  the  present  M  data,  and  the  next  M  data 
(which  will  be  explained  hereinlater).  In  step  S11, 
the  P'  data  obtained  in  step  S10  is  heated.  In  step 
S12,  the  character  count  value  is  decreased  by 
"1".  In  step  S13,  a  check  is  made  to  see  if  the 
character  count  value  is  "0"  or  not.  If  it  is  not  "0", 
the  processing  routine  is  returned  to  step  S3.  If  it  is 
"0",  this  means  that  the  printing  of  one  character 
has  been  finished,  so  that  the  processing  routine 
ends  in  step  S14. 

(Flowchart  for  the  AMA3  control) 
35 

(Flowchart  for  the  control  to  obtain  the  A  data) 

Fig.  38  is  a  flowchart  for  the  step  of  obtaining 
the  A  data  (S5  in  Fig.  34)  in  the  AMA  control. 
When  the  processing  routine  to  obtain  the  A  data  in 
step  S1  is  started,  a  check  is  made  in  step  S2  to 
see  if  the  M  data  exists  or  not  at  the  printing 
position  of  the  printing  head  at  the  present  excita- 
tion  phase  which  was  switched  in  the  excitation 
phase  switching  step  S3  in  Fig.  34  (hereinafter,  this 
M  data  is  referred  to  as  the  present  M  data).  If  it 
exists,  the  processing  routine  advances  to  step  S3 
and  a  check  is  made  to  see  if  the  previous  M  data 
(the  dot  which  is  preceding  to  the  present  printing 
position  by  one  dot)  exists  or  not.  If  it  does  not 
exist,  the  A  data  is  turned  on  in  step  S4.  The  turn- 
on  of  the  A  data  means  that  the  A  data  is  actually 
printed  by  heating  it  in  step  S7  in  Fig.  34.  In  this 
case,  the  latter  A  data  in  the  AMA  is  formed.  If  the 
previous  M  data  exists  in  step  S3,  this  means  that 
the  M  data  continuously  exists,  so  that  step  S7 
follows. 

On  the  other  hand,  if  the  present  M  data  does 

Fig-.  40  is  a-  flowchart  showing  the  AMA3  con- 
trol.  In  this  case,  the  control  shown  in  Fig.  11  is 
cited  as  an  example. 

In  step  1  ,  the  control  is  started.  In  step  S2,  the 
40  presence  or  absence  of  the  M  data  is  checked.  If 

the  M  data  does  not  exist,  step  S6  follows.  If  it 
exists,  a  check  is  made  in  step  S3  to  see  if  the  M 
data  exists  at  the  upper  and  lower  positions  or  not. 
If  either  one  of  or  both  of  the  M  data  exist,  step  S6 

45  follows.  If  no  M  data  exists,  the  presence  or  ab- 
sence  of  the  A  data  is  checked  in  step  S4.  If  the  A 
data  does  not  exists,  step  S6  follows.  If  the  A  data 
exists,  the  A  data  at  the  upper  and  lower  positions 
are  turned  on  in  step  S5  and  the  processing  routine 

50  ends  in  step  S6. 

(Flowchart  for  A3MA3  control) 

55  Fig.  41  shows  a  flowchart  for  the  A3MA3  con- 
trol.  In  this  case,  the  control  shown  in  Fig.  14  is 
cited  as  an  example. 

In  step  S1,  the  control  is  started.  In  step  S2, 

12 



0  274  905 23 24 

the  presence  or  absence  of  the  M  data  is  checked. 
If  the  M  data  does  not  exist,  step  S6  follows.  If  the 
M  data  exists,  a  check  is  made  in  step  S3  to  see  if 
the  M  data  at  the  upper  and  lower  positions  exist  or 
not.  If  either  one  of  or  both  of  the  M  data  exist, 
step  S7  follows.  If  no  M  data  exists,  the  presence 
or  absence  of  the  A  data  is  checked  in  step  S4.  If 
the  A  data  not  exist,  step  S7  follows.  If  it  exists,  the 
A  data  at  the  upper  and  lower  positions  are  turned 
on  in  step  S5.  Then,  step  S7  follows. 

In  step  S6,  the  presence  or  absence  of  the  A 
data  at  the  upper  and  lower  positions  is  checked.  If 
no  A  data  exists,  step  S4  follows.  If  they  exist,  step 
S7  follows  and  the  control  ends. 

(Flowchart  of  the  " n   "-shape  dot  control) 

Fig.  44  is  a  flowchart  for  the  "  n  "-shape  dot 
control.  An  example  of  the  control  has  already 

5  been  described  in  Fig.  21.  In  step  S1,  the  control  is 
started.  In  step  S2,  the  presence  or  absence  of  the 
present  A  data  is  checked.  If  the  present  A  data 
does  not  exist,  step  S11  follows.  If  it  exists,  the 
presence  or  absence  of  the  present  M  data  is 

w  checked  in  step  S3.  If  the  present  M  data  exists, 
step  S11  follows.  If  the  present  M  data  does  not 
exist,  the  presence  or  absence  of  the  previous  M 
data  is  checked  in  step  S4  If  the  previous  M  data 
does  not  exist,  step  S1  1  follows.  If  the  previous  M 

75  data  exists,  the  presence  or  absence  of  the  M  data 
at  the  upper  position  is  checked  in  step  S5.  If  the 
upper  M  data  does  not  exist,  step  S10  follows.  If  it 
exists,  the  presence  or  absence  of  the  M  data  at 
the  lower  position  is  checked  in  step  S6.  If  the 

20  lower  M  data  exists,  step  S11  follows.  If  it  does  not 
exist,  the  CG  for  the  next  dot  is  previously  read  in 
step  S7.  In  step  S8,  the  presence  or  absence  of 
the  M  data  for  the  next  dot  is  checked.  If  it  does 
not  exist,  step  S11  follows.  If  the  M  data  for  the 

25  next  dot  exists,  the  A  data  is  turned  off  in  step  S9 
and  step  S1  1  follows. 

In  step  S10,  the  presence  or  absence  of  the 
lower  M  data  is  checked.  If  it  exists,  step  S7 
follows.  If  it  does  not  exist,  step  S11  follows  and 

30  the  control  ends. 

(Flowchart  for  the  one  serial/lateral  dot  control  in 
the  AMA  control) 

Fig.  42  is  a  flowchart  showing  the  one 
serial/lateral  dot  control  in  the  AMA  control.  In  this 
case,  the  control  shown  in  Fig.  18  is  cited  as  an 
example. 

In  step  S1  ,  the  control  is  started.  In  step  S2,  a 
check  is  made  to  see  if  the  M  data  exists  or  not.  If 
the  M  data  does  not  exist,  step  S5  follows.  If  the  M 
data  exists,  the  presence  or  absence  of  the  M  data 
at  the  upper  and  lower  positions  is  checked  in  step 
S3.  If  either  one  or  of  both  of  the  M  data  at  the 
upper  and  lower  positions  exist,  step  S5  follows.  If 
no  M  data  exists,  the  A  data  at  the  upper  and  lower 
positions  (in  the  cases  in  Figs.  19-1  to  19-3)  are 
turned  on  in  step  S4.  The  processing  routine  ends 
in  step  S5. 

(Flowchart  for  the  "n"-shape  dot  control) 

35  Fig.  45  is  a  flowchart  for  the  "a"-shape  dot 
control.  An  example  of  this  control  has  already 
been  described  in  Fig.  22. 

In  step  S1,  the  control  is  started.  In  step  S2, 
the  presence  or  absence  of  the  present  M  data  is 

40  checked.  If  it  does  not  exist,  step  S9  follows.  If  it 
exists,  step  S3  follows  and  the  presence  or  ab- 
sence  of  the  M  data  at  the  upper  and  lower  posi- 
tions  is  checked.  If  either  one  of  or  both  of  the 
upper  and  lower  M  data  do  not  exist,  step  S9 

45  follows.  If  both  of  the  upper  and  lower  M  data  exist, 
the  presence  or  absence  of  the  previous  M  data  is 
checked  in  step  S4.  If  the  previous  M  data  does 
not  exist,  step  S9  follows.  If  the  previous  M  data 
exists,  the  CG  for  the  next  data  is  previously  read 

so  in  step  S5.  The  presence  or  absence  of  the  next 
dot  is  checked  in  step  S6.  If  the  next  dot  does  not 
exist,  step  S9  follows.  If  the  next  dot  exists,  the 
upper  and  lower  M  data  are  turned  off  in  step  S7. 
In  step  S8,  the  A  data  is  turned  on.  In  step-S9,  the 

55  control  ends.  Namely,  if  the  M  data  exist  around 
the  present  M  data  which  was  checked  in  step  S2, 

(Flowchart  for  the  "zn"-shape  dot  control) 

Fig.  43  is  a  flowchart  for  the  "^"-shape  dot 
control.  An  example  of  this  control  has  already 
been  described  in  Fig.  20.  In  step  S1  ,  the  control  is 
started.  In  step  S2,  the  presence  or  absence  of  the 
A  data  is  checked.  If  the  A  data  does  not  exist, 
step  S6  follows.  If  the  A  data  exists,  the  presence 
or  absence  of  the  M  data  is  checked  in  step  S3.  If 
the  M  data  exists,  step  S6  follows.  If  the  M  data 
does  not  exist,  the  presence  or  absence  of  the  M 
data  at  the  upper  and  lower  positions  is  checked  in 
step  S4.  If  no  M  data  exists,  step  S6,  follows.  If 
they  exist,  the  A  data  is  turned  off  in  step  S5  and 
the  control  ends  in  step  S6.  Thus,  the  A  data 
indicated  by  the  broken  lines  shown  in  Fig.  20  is 
not  printed  and  the  "=i"-shape  is  certainly  printed. 
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is  previously  read  in  step  S3  and  the  read  data  is 
set  to  the  next  M  data.  In  step  S4,  the  presence  or 
absence  of  the  next  dot  (M  data)  is  checked.  If  the 
next  dot  does  not  exist,  step  S6  follows.  If  it  exists, 

5  the  P'  data  is  turned  on  in  step  S5  and  the  pro- 
cessing  routine  ends  in  step  S6. 

these  M  data  are  turned  off.  However,  in  this  state, 
the  center  of  the  dot  becomes  a  blank.  Therefore, 
only  the  A  data  is  turned  on  so  as  to  avoid  the 
concentration  of  the  heating  energies. 

(Ffowchart  for  the  AM  and  A'M  underline  controls) 

Fig.  46  is  a  flowchart  for'  the  AM  underline 
control  and  the  A'M  underline  control. 

It  is  apparent  that  an  underline  or  the  like  is 
instructed  by  designating  the  printing  mode  with  an 
underline  or  by  inputting  the  data  of  a  .character 
with  an  underline  by  operating  the  keys.  The  con- 
trol  is  started  in  step  S1  on  the  basis  of  these 
instructions.  In  step  S2,  a  check  is  made  to  see  if 
the  dot  is  the  Oth  dot  or  not. 

Namely,  a  check  is  made  to  see  if  the  preheat 
for  the  first  dot  of  an  underline  is  executed  or  not.  If 
NO,  step  S4  follows.  If  the  preheat  is  performed, 
the  A'  data  (whose  pulse  width  and  pulse  position 
are  different  from  those  of  the  A  data)  is  heated  in 
step  S3.  Then,  step  S7  follows.  In  step  S4,  a  check 
is  made  to  see  if  the  dot  is  the  even  number  dot  or 
not.  If  YES,  the  A  data  is  heated  in  step  S5  and 
step  S7  follows.  If  the  dot  is  the  odd  number  dot, 
the  M  data  is  heated  in  step  S6  and  the  control 
ends  in  step  S7. 

(Flowchart  for  the  P'PM  (3,  2,  1)  control) 
10 

Fig.  49  is  a  flowchart  for  the  process  to  obtain 
the  P'  (3,  2,  1)  data  in  the  P'PM  (3,  2,  1)  control 
described  in  step  S10  in  Fig.  37. 

In  step  S1,  the  process  to  obtain  the  P'  (3,  2, 
i s . .   1)  data  is  started.  In  step  S2,  the  presence  or 

.  absence  of  the  present  M  data  is  checked.  If  the 
present  M  data  exists,  step  S6  follows.  If  the 
present  M  data  does  not  exist,  the  CG  for  the  next 
dot  is  previously  read  in  step  S3.  In  step  S4,  the 

20  presence  or  absence  of  the  next  dot  (M  data)  is 
checked.  If  the  next  dot  does  not  exist,  step  S7 
follows.  If  the  next  dot  exists,  the  P'  (3,  2,  1)  data  is 
turned  on  in  step  S5  and  step  S7  follows. 

In  step  S6,  the  presence  or  absence  of  the 
25  previous  M  data  is  checked.  If  it  does  not  exist, 

step  S5  follows.  If  it  exists,  the  processing  routine 
ends  in  step  S7. 

30  (Flowchart  for  the  control  for  the  first  dot  in  the 
P'PM  control) 

Fig.  50  is  a  flowchart  showing  the  control  for 
the  first  dot  in  the  P'PM  control. 

35  In  step  S1,  the  control  is  started.  In  step  S2, 
the  peripheral  temperature  of  the  apparatus  is 
sensed  by  the  temperature  measurement  circuit 
(13  in  Fig.  2).  In  step  S3,  a  check  is  made  to  see  if 
the  temperature  is  low  or  not.  If  it  is  not  low,  the 

40  P'P3M  control  is  performed  in  step  S5  (which  will 
be  explained  hereinlater  in  Fig.  51).  Then,  step  S6 
follows.  If  the  temperature  is  low,  the  P'P3MP'3 
control  is  executed  in  step  S4  (which  will  be  ex- 
plained  hereinlater  in  Fig.  52).  The  processing  rou- 

45  tine  ends  in  step  S6. 

(Flowchart  for  the  control  to  obtain  the  P  data) 

Fig.  47  is  a  flowchart  showing  the  process  to 
obtain  the  P  data  in  step  S5  in  the  P'PM  control 
shown  in  Fig.  36.  The  process  to  obtain  the  P  data 
is  started  in  step  S1.  In  step  S2,  the  presence  or 
absence  of  the  present  M  data  is  checked.  If  the 
present  M  data  does  not  exist,  step  S5  follows.  If  it 
exists,  the  presence  or  absence  of  the  previous  M 
data  is  checked  in  step  S3.  If  the  previous  M  data 
exists,  step  S5  follows.  If  the  previous  M  data  does 
not  exist,  the  P  data  is  turned  on  in  step  S4. 

In  step  S5,  the  first  dot  is  controlled  (which  will 
be  explained  hereinlater  in  Fig.  50). 

In  step  S6,  one  serial/lateral  dot  is  controlled 
(which  will  be  explained  hereinlater  in  Fig.  51  ). 

The  processing  routine  ends  in  step  S7. 
(Flowchart  for  the  P'P3MP'3  control) 

50  Fig.  51  is  a  flowchart  for  the  P'P3MP'3  control 
•  shown  in  step  S4  in  Fig.  50. 

In  step  S1,  the  control  is  started.  In  step  S2, 
the  presence  or  absence  of  the  M  data  is  checked. 
If  the  M  data  does  not  exist,  step  S7  follows.  If  the 

55  M  data  exists,  the  presence  or  absence  of  the 
upper  and  lower  M  data  is  checked  in  step  S3.  If 
either  one  of  or  both  of  the  upper  and  lower  M  data 
exist,  step  S7  follows.  If  no  M  data  exists,  the 

(Flowchart  for  the  control  to  obtain  the  P'  data) 

Fig.  48  is  a  flowchart  for  the  process  to  obtain 
the  P'  data  in  the  P'PM  control  which  has  been 
described  in  step  S8  in  Fig.  36.  In  step  S1,  the 
process  to  obtain  the  P'  data  is  started.  In  step  S2, 
the  presence  or  absence  of  the  present  M  data  is 
checked.  If  the  present  M  data  exists,  step  S6 
follows.  If  it  does  not  exist,  the  CG  for  the  next  dot 
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presence  or  absence  of  the  P  data  is  checked  in 
step  S4.  If  the  P  data  does  not  exist,  step  S7 
follows.  If  the  P  data  exists,  the  upper  and  lower  P 
data  are  turned  on  in  step  S5.  The  upper  and  lower 
P'  data  are  turned  on  in  step  S6.  The  control  ends 
in  step  S7. 

correctable  ribbon  CR  in  which  the  printing  and 
erasure  can  be  performed  by  the  same  ribbon,  and 
dual  color  ribbon  DR  in  which  the  ribbon  is  formed 
of  a  plurality  of  layers  (the  invention  is  not  limited 

5  to  this  constitution)  and  the  printing  can  be  per- 
formed  in  two  or  more  colors  can  be  selectively 
mounted  to  the  carriage  5. 

In  step  S3,  the  input  from  the  keyboards  or 
the  input  of  data  from  the  I/F  connector  15  is 

io  detected.  If  the  data  to  be  printed  exists,  step  S4 
follows  and  a  check  is  made  to  see  if  the  ribbon 
mounted  to  the  carriage  is  the  CR  ribbon  or  not. 
This  discrimination  is  made  by  the  data  from  a 
ribbon  sensor  (not  shown)  or  by  the  data  such  as 

is  kind,  color,  or  the  like  of  the  ribbon  which  is  in- 
dicated  by  a  signal  from  the  keyboard  or  the  like, 
namely,  from  signal  generating  means  for  generat- 
ing  a  signal  representative  of  the  ribbon.  If  NO  in 
step  S4,  step  S17  follows  and  a  check  is  made  to 

20  see  if  the  ribbon  is  the  DR  ribbon  or  not.  If  the 
ribbon  has  been  decided  to  be  the  CR  ribbon  in 
step  S4,  step  S5  follows.  In  step  S5,  a  check  is 
made  to  see  if  the  input  key  is  the  erasure  key  or 
not.  If  the  erasure  key  has  been  input,  step  S29 

25  follows  and  the  erasing  operation  is  executed.  If 
NO  in  step  S5,  step  S6  follows.  In  step  S6,  a  check 
is  made  to  see  if  the  temperature  is  a  high  tem- 
perature  of,  e.g.,  30°C  or  higher  or  not  on  the  basis 
of  the  data  from  the  temperature  measurement 

30  circuit  13  provided  for  the  apparatus.  If  it  is  deter- 
mined  that  the  temperature  is  30°C  or  higher  in 
step  S6,  the  PPM  control  described  in  Figs.  7  and 
35  is  selected  in  step  S7.  Then,  the  printing  is 
performed  in  step  S28. 

35  If  the  temperature  is  not  high  in  step  S6,  step 
S8  follows  and  the  AMA  control  described  in  Figs. 
6  and  34  is  selected.  Further,  a  check  is  made  in 
step  S9  to  see  if  the  temperature  is  low  (e.g.,  14°C 
or  lower)  or  not.  The  process  in  step  S9  is  the 

40  same  as  step  S3  in  Fig.  39.  If  the  temperature  is 
not  low,  namely,  if  it  is  the  ordinary  temperature 
(e.g.,  14°C  to  30°C)  in  step  S9,  step  S10  follows 
and  the  AMA3  control  described  in  Figs.  1  1  and  40 
is  executed.  Then,  step  S13  follows.  If  it  is  decided 

45  that  the  temperature  is  low  in  step  S9,  step  S11 
follows  and  the  A3MA3  control  described  in  Figs.  14 
and  41  is  performed.  Then,  step  S12  follows  and 
the  one  serial/lateral  dot  control  in  the  AMA  control 
shown  in  Figs.  18,  19-1  to  19-3,  and  42  is  ex- 

50  ecuted.  In  steps  S13  and  S14,  the  AM  and  A'M 
underline  controls  shown  in  Figs.  17  and  46  are 
executed.  In  the  next  steps  S15  and  S16,  the  "=a"-, 
"  n"-,  and  "a"-shape  dot  controls  shown  in  Figs. 
20  to  22  and  43  to  45  are  performed. 

55  If  the  ribbon  is  not  the  CR  ribbon  in  step  S4, 
step  S17  follows.  If  it  is  decided  that  the  DR  ribbon 
has  been  mounted  in  step  S17,  step  S18  follows.  In 
step  S18,  a  check  is  made  to  see  if  a  print  color 

(Flowchart  for  the  P'P3M  control) 

Fig.  52  is  a  flowchart  for  the  P'P3M  control 
shown  in  step  S5  in  Fig.  50. 

In  step  S1,  the  control  is  started.  In  step  S2, 
the  presence  or  absence  of  the  M  data  is  checked. 
If  the  M  data  does  not  exist,  step  S6  follows.  If  the 
M  data  exists,  the  presence  or  absence  of  the 
upper  and  lower  M  data  is  checked  in  step  S3.  If 
either  one  of  or  both  of  the  upper  and  lower  M  data 
exist,  step  S6  follows.  If  no  M  data  exists,  the 
presence  or  absence  of  the  P  data  is  checked  in 
step  S4.  If  no  P  data  exists,  step  S6  follows.  If  the 
P  data  exists,  the  upper  and  lower  P  data  are 
turned  on  in  step  S5.  The  control  ends  in  step  S6. 

(Flowchart  for  the  one  serial/parallel  dot  control  in 
the  P'PM  control) 

Fig.  53  is  a  flowchart  showing  the  one 
serial/lateral  dot  control  in  the  P'PM  control  de- 
scribed  in  Figs.  36  and  47. 

In  step  S1,  the  control  is  started.  In  step  S2, 
the  presence  or  absence  of  the  present  M  data  is 
checked.  If  the  present  M  data  does  not  exist,  step 
S6  follows.  If  it  exists,  the  presence  or  absence  of 
the  upper  and  lower  M  data  is  checked  in  step  S3. 
If  either  one  of  or  both  of  the  M  data  exist,  step  S6 
follows.  If  no  M  data  exists,  the  P  data  is  turned  on 
in  step  S4.  The  P'  data  is  turned  on  in  step  S5.  The 
control  ends  in  step  S6. 

(System  flowchart) 

The  methods  of  controlling  the  heating  of  the 
thermal  head  have  been  described  above  together 
with  the  patterns.  A  whole  system  flowchart  of  the 
apparatus  in  the  case  of  always  performing  the 
high  quality  printing  by  properly  switching  these 
control  methods  will  now  be  described  hereinbelow 
with  reference  to  Fig.  54. 

First,  in  step  S1,  the  power  source  of  the 
apparatus  is  turned  on.  In  step  S2,  the  whole 
apparatus  such  as  various  kinds  of  data  in  the  RAM 
11  and  the  like  is  initialized.  This  embodiment  will 
be  explained  with  respect  to  the  thermal  printer  as 
an  example.  In  this  printer,  for  example,  various 
kinds  of  ribbons  such  as  ordinary  ink  ribbon  IR, 
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dot  is  low,  by  starting  the  heating  from  the  timing 
which  is  preceding  by  two  dots,  the  erasing  energy 
of  the  first  dot  rises  and  this  dot  can  be  certainly 
erased.  This  erasure  can  be  accomplished  by  use 

5  of  the  pattern  shown  in  Fig.  55A  or  55B. 

has  been  designated  by  the  key  input  or  color 
designation  command  data  or  the  like  or  not.  If  a 
color  (e.g.,  blue)  has  been  designated,  namely,  if 
the  ink  on  the  recording  paper  side  in  the  ink  layer 
has  been  designated,  step  S25  follows.  If  no  color 
is  designated,  namely,  if  the  ink  (black)  on  the 
thermal  head  side  in  the  ink  layer  has  been  des- 
ignated,  step  S19  follows.  The  process  in  step  S19 
is  the  same  as  step  S3  in  Fig.  50.  In  step  S19,  if 
the  temperature  is  determined  to  be  low  on  the 
basis  of  the  data  from  the  temperature  measure- 
ment  circuit  13  in  Fig.  2,  step  S22  follows.  If  the 
temperature  is  not  low,  step  S20  follows  and  the 
FPM  control  described  in  Figs.  S  and  36  is  se- 
lected.  In  step  S21  ,  the  P'P3M  control  described  in 
Figs.  23  and  52  is  executed.  The  printing  is  per- 
formed  in  step  S28. 

If  the  temperature  is  decided  to  be  low  in  step 
S19,  step  S22  follows  and  the  P'PM  (3,  2,  1) 
control  described  in  Figs.  9  and  37  is  selected.  In 
step  S23,  the  P'P3MP'3  control  shown  in  Figs.  28 
and  51  is  executed.  Further,  in  step  S24,  the  one 
serial/lateral  dot  control  in  the  P'PM  control  shown 
in  Figs.  32  and  53  is  executed  and  the  printing  is 
performed  in  step  S28. 

If  the  DR  ribbon  has  been  mounted  in  step  S17 
and  also  if  the  print  color  of  blue  has  been  des- 
ignated  in  step  S18,  step  S25  follows.  In  step  S25, 
a  check  is  made  to  see  if  the  temperature  is  high 
or  not.  If  it  is  high,  the  PPM  control  described  in 
Figs.  7  and  35  is  selected.  If  the  temperature  is  not 
high,  the  AMA  control  described  in  Figs.  6  and  34 
in  step  S26  is  selected  and  the  printing  is  per- 
formed  in  step  S28.  After  completion  of  the  pro- 
cess  in  step  S28,  the  processing  routine  is  returned 
from  step  S31  to  S3. 

(Double  erasure  by  the  opposite  zig-zag  patterns) 

w  Figs.  55A  and  55B  show  the  fonts  of  the  zig- 
zag  boxes  which  are  used  in  the  erasing  mode. 
The  dots  are  thinned  out  at  intervals  of  one  dot  in 
each  of  the  vertical  and  lateral  directions.  In  this 
embodiment,  the  first  erasing  operation  is  executed 

75  in  Fig.  55A.  However,  in  order  to  certainly  erase  a 
character,  it  is  necessary  to  erase  again,  i.e.,  twice. 
In  the  case  of  erasing  at  the  second  time,  the  font 
of  Fig.  55B  is  used.  The  font  of  Fig.  55B  is  op- 
posite  to  the  font  of  Fig.  55A.  The  erasure  is 

20  performed  by  shifting  the  M  and  N  data  positions 
by  one  dot  at  the  second  time  as  compared  with 
the  first  erasing  time.  The  using  order  of  the  fonts 
of  Figs.  55A  and  55B  may  be  reversed. 

As  explained  above,  the  printed  character  can 
25  be  certainly  erased  by  executing  the  erasing  pro- 

cess  twice  by  use  of  the  opposite  fonts. 

(Manual  erasure) 
30 

In  the  automatic  erasing  mode,  the  erasure 
span  is  determined  by  a  width  of  character  stored 
in  the  buffer.  When  the  buffer  is  filled  with  char- 
acters,  the  characters  are  sequentially  deleted  from 

35  the  buffer.  When  erasing  the  characters  from  the 
buffer,  since  the  width  data  to  be  erased  is  not 
stored,  the  operating  mode  enters  the  manual  eras- 
ing  mode.  In  the  manual  erasing  mode,  this  mode 
needs  to  be  informed  to  the  operator  and  the  width 

40  of  the  character  to  be  erased  needs  to  be  input  by 
the  key. 

The  erasure  span  of  the  key-in  character  is 
obtained  by  the  font  and  pitch  (whole  width  and 
double  width)  which  are  being  displayed  at  present. 

45  Thus,  the  character  of  only  the  erasure  span  ob- 
tained  can  be  erased.  Namely,  the  operator  can 
freely  select  the  erasure  span  and  erase  the  char- 
acter  of  the  erasure  span. 

(Erasure  control) 

The  erasure  in  step  S29  in  Fig.  54  will  now  be 
explained.  Figs.  55A  and  55B  show  examples  of 
font  patterns  for  erasure  stored  in  the  ROM  10. 
Practically  speaking,  each  of  these  patterns  con- 
sists  of  24  x  8  dots  and  this  pattern  is  repetitively 
used.  For  the  pattern  to  be  erased,  if  the  ink  which 
was  all  recorded  by  being  heated  by  the  M  data  is 
peeled  off,  there  is  a  fear  such  that  the  heating 
energies  are  accumulated  and  the  ribbon  is  sticked 
to  the  paper  or  a  dirt  occurs. 50 

(Flowchart  for  erasure  (by  the  zig-zag  patterns)) 

Fig.  56  is  a  flowchart  for  erasure  in  step  S29  in 
Fig.  54. 

The  processing  routine  is  started  in  step  S1  .  In 
step  S2,  the  MN  dot  pattern  1  is  set.  In  this  case, 
the  dots  and  heat  pattern  in  Fig.  55A  are  used.  In 
step  S3,  the  MN  control  (Fig.  57)  is  executed  and 

(MN  control) 

Therefore,  the  N  data  obtained  by  reducing  the 
heat  pulse  width  of  the  M  data  to  the  interval  of 
one  dot  in  the  lateral  direction  is  heated.  Further, 
since  the  erasing  energy  with  respect  to  the  first 

55 
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the  first  erasure  is  performed.  In  step  S4,  the 
thermal  head  (carriage)  6  which  moved  in  associ- 
ation  with  the  erasing  operation  is  returned  to  the 
first  erasure  starting  position.  In  step  S5,  the  MN 
dot  pattern  2  is  set.  In  this  case,  the  dots  and  heat 
pattern  in  Fig.  55B  are  used.  In  step  S6  the  MN 
control  (Fig.  57)  is  executed  and  the  second  era- 
sure  is  performed.  The  processing  routine  ends  in 
step  S7. 

In  this  embodiment,  the  heating  energies  can 
be  also  further  changed  in  a  plurality  of  erasing 
operations  as  mentioned  above  in  the  erasure.  By 
sequentially  reducing  the  heat  pulse  widths  in  ac- 
cordance  with  the  number  of  erasing  operation 
times  in  consideration  of  the  heat  accumulation  of 
the  head,  the  heating  energies  can  be  held  to  a 
constant  proper  value  every  time.  This  method  is 
particularly  useful  in  the  case  of  using  the  fore- 
going  CR  ribbon. 

made  to  see  if  the  key  input  has  been  made  or  not. 
If  NO,  step  S3  is  repeated.  If  the  key  input  has 
been  made,  a  check  is  made  in  step  S4  to  see  if  it 
indicates  the  END  key  or  not.  If  it  is  the  END  key, 

s  step  S8  follows.  If  NO,  a  check  is  made  in  step  S5 
to  see  if  the  input  key  is  the  character  key  or  not.  If 
NO,  the  processing  routine  is  returned  to  step  S3. 
If  it  is  the  character  key,  a  width  of  character 
corresponding  to  the  input  key  is  obtained  from  the 

w  CG  to  thereby  obtain  the  erasure  span  in  step  S6. 
In  step  S7,  the  erasing  operation  is  performed  by 
only  the  amount  of  the  erasure  span  obtained  in 
step  S6.  Then,  step  S3  follows. 

In  step  S8,  the  message  displayed  on  the  LCD 
is  is  cleared  and  the  end  of  manual  erasing  mode  is 

informed  to  the  operator.  The  processing  routine 
ends  in  step  S9. 

As  explained  in  detail  above,  according  to  the 
invention,  even  if  the  ribbon  was  variably  changed, 

20  the  proper  heat  control  can  be  always  performed. 
Therefore,  the  printer  which  can  perform  the  very 
high  quality  recording  can  be  provided. 

As  described  in  detail  above,  according  to  the 
invention,  even  in  the  heat  cycles  other  than  the 

25  heat  cycle  (recording  timing)  of  the  dot  as  the  data 
to  be  recorded,  by  performing  the  preheat  to 
record  this  dot,  the  very  high  quality  recording  can 
be'  performed. 

As  described  in  detail  above,  according  to  the 
30  invention,  it  is  possible  to  provide  a  thermal  trans- 

fer  printer  comprising:  heating  energy  generating 
means  for  generating  heating  energies;  means  for 
transferring  dot  information  to  be  recorded;  and 
control  means  for  controlling  the  heating  energy 

35  generating  means  in  a  manner  such  that  when 
recording  the  dot  information  transferred  by  the 
transferring  means,  after  the  first  preheating  en- 
ergies  were  generated  in  the  first  recording  cycle 
prior  to  the  dot  information  to  be  recorded  in  the 

40  second  recording  cycle,  the  second  preheating  en- 
ergies  different  from  the  first  preheating  energies 
are  further  generated  before  the  heating  energies 
corresponding  to  the  dot  information  are  generated 
in  the  second  recording  cycle.  On  the  other  hand, 

45  by  uniforming  the  heating  energies,  the  high  quality 
recording  can  be  performed. 

Even  in  the  case  of  recording  at  a  low  speed, 
the  very  high  quality  recording  can  be  executed. 

As  explained  in  detail  above,  according  to  the 
50  invention,  one  dot  in  the  left  edge  portion  of  a 

recording  pattern,  particularly,  one  independent  dot 
in  each  of  the  upper  and  lower  directions  can  be 
certainly  recorded. 

As  described  in  detail  above,  according  to  the 
55  invention,  even  in  the  heat  cycles  other  than  one 

heat  cycle  of  the  dot  information  to  be  recorded, 
the  preheat  is  given,  and  in  a  predetermined  heat 
cycle,  the  heating  energies  corresponding  to  the 

(Flowchart  for  the  MN  control) 

Fig.  57  is  a  flowchart  for  the  MN  control.  In 
step  S1,  the  control  is  started.  In  step  S2,  a  width 
of  character  to  be  erased  is  obtained  from  the  CG 
and  set  into  the  character  count  unit  23  in  the  RAM 
1  1  .  In  step  S3,  the  character  count  value  obtained 
in  step  S2  is  increased  by  "2".  Thus  the  erasure 
can  be  performed  from  the  timing  which  is  preced- 
ing  to  the  character  by  two  dots.  In  step  S4,  the 
excitation  phase  of  the  stepping  motor  is  switched. 
In  step  S5,  a  check  is  made  to  see  if  the  character 
count  value  obtained  in  steps  S2  and  S3  is  the 
even  number  or  the  odd  number.  If  it  is  the  odd 
number,  step  S9  follows.  If  it  is  the  even  number, 
the  M  data  is  obtained  in  step  S6.  In  step  S7,  the 
heat  pulse  width  of  the  M  data  is  derived.  In  step 
S8,  the  M  data  obtained  in  steps  S6  and  S7  is 
heated.  Then,  step  S12  follows. 

In  step  S9,  the  N  data  is  obtained.  In  step  S10, 
the  heat  pulse  width  of  the  N  data  is  obtained.  In 
step  S1  1,  the  N  data  obtained  in  steps  S9  and  S10 
is  heated.  Then,  step  S12  follows. 

In  step  S12,  the  character  count  value  is  de- 
creased  by  "1".  In  step  S13,  a  check  is  made  to 
see  if  the  character  count  value  is  "0"  or  not.  If  it  is 
not  "0",  the  processing  routine  is  returned  to  step 
S4.  If  it  is  "0",  the  control  ends  in  step  S14. 

(Flowchart  for  manual  erasure) 

Fig.  58  is  a  flowchart  for  manual  erasure. 
In  step  S1  ,  the  processing  routine  is  started.  In 

step  S2,  a  message  is  displayed  by  the  LCD  to 
inform  the  operator  of  the  fact  that  the  manual 
erasing  mode  has  been  set.  In  step  S3,  a  check  is 
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information  exists  at  least  three  peripheral  direc- 
tions  including  the  dot  information  in  the  recording 
direction,  the  preheating  energies  to  record  the  dot 
information  in  the  recording  direction  are  not  gen- 

5  erated. 
As  described  in  detail  above,  according  to  the 

invention,  in  the  case  of  recording  dot  information 
surrounded  by  the  dot  information  to  be  together 
recorded  in  four  peripheral  directions,  the  heating 

10  energies  are  reduced  to  a  degree  so  as.  not  to  form 
a  blank  the  center  with  respect  to  that  dot  informa- 
tion,  so  that  even  in  the  case  of  a  "a"-shape  dot 
pattern,  the  high  quality  recording  can  be  per- 
formed. 

75.....  As.  described  in  .detail  above,  according  to  the 
^invent ion,   irt_  an  ..apparatus  for:.  recording  dot  in- 

=  formation  by  use  of  heating  energies,  it  is  possible 
to  provide  a  printer  comprising:  heating  energy 
generating  means  for  generating  heating  energies; 

20  reading  means  for  reading  out  dot  information  indi- 
cative  of  a  pattern  to  be  recorded;  and  .  control 

.  means  for  controlling  the  heating  energy  generat- 
ing  means  in  a  manner  such  that  in  the  pattern 
which  was  read  out  by  the  reading  means,  in  the 

25  case  of  recording  the  dot  information  in  which  the 
dot  information  exists  in  four  peripheral  directions, 
only  the  preheating  eRergies:4o,rsecofii.  the  dot 
information  in  the  recording  direction  are  generated 
within  the  cycle  to  record  the  relevant  dot  informa- 

30  tion,  or  to  provide  a  control,  method  .for  such  a 
printer. 

As  described  in  detail  above,  according  to  the 
--..-:  invention,  by-eerreeting  the  heating  energies  for  not 

only  the  first  dot  but  also  a  few  dots,  it  is  possible 
35  tô   provide  a  thermal  transfer:  printer  .which  can 
—  perform  the  very  high  quality  recording.  By  con- 

tinuously  correcting  the  heating  energies,  the  re- 
cording  can  be  certainly  executed  even  at  the  start 
of  the  recording  at  low  temperatures  or  the  like. 

40  As  described  in  detail  above,  according  to  the 
invention,  in  the  recording  cycle  before  the  record- 
ing  cycle  of  the  dot  information  to  be  recorded,  by 
applying  additional  preheating  energies  in  the  fur- 
ther  upper  or  lower  direction  of  the  preheating 

45  energies  to  be  applied,  in  particular,  the  indepen- 
dent  dot  information  can  be  certainly  recorded. 

dot  information  to  be  recorded  are  not  generated, 
so  that  a  very  high  quality  underline  can  be  re- 
corded. 

Since  the  preheat  is  increased  for  the  first  dot 
of  the  underline,  the  underline  can  be  recorded 
from  the  beginning  at  a  high  quality. 

By  eliminating  the  heat  pulses  corresponding 
to  the  dot  information  to  be  recorded  in  predeter- 
mined  cycles  and  by  reducing  the  number  of 
pulses  within  one  heat  cycle,  the  concentration  of 
the  heating  energies  can  be  prevented,  so  that  the 
underline  of  a  very  quality  can  be  recorded. 

Not  only  by  reducing  the  heat  pulse  width  but 
also  by  deleting  the  heat  pulses  within  one  heat 
cycle,  the  concentration  -of  the  heating  energies.. 
can  be  prevented.  Therefore,  the-  Keating  energies  ;; 
can  be  independently  applied  to  the  characters  and 
underline.  Both  of  the  characters  and  underline  can 
be  printed  at  a  high  quality. 

As  described  in  detail  above,  according  to  the 
invention,  even  in  the  cycles  other  than  one  heat 
cycle  of  the  dot  information  to  be  recorded,  by 
applying  the  preheat  and  by  eliminating  the 
preheat  in  predetermined  cycles,  the  underline  of  a 
very  high  quality  can  be  recorded. 

Since  the  amount  of  preheat  is  increased  for 
only  the  first-dot  of  theunderiine,_trie:underline  can- 
be  recorded  at  arhigh  quality  from  the  beginning. 

By  reducing  the  number  of  preheat  pulses  at 
intervals  of  one  dot,  the  concentration  of  the  heat- 
ing  energies  can  be  prevented,  so  that  the  under- 
line  of  a  very  high  quality  can  be  recorded.  Due  to 
this,  not  only  by-  reducing-the-  heat-pulse  width:  but 
also  by  eliminating  the  heat  pulses  within  one  heat 
cycle,  the  concentration  of  the-  heating  energies 
can  be  prevented.  Therefore,  the  heating  energies 
can  be  independently  applied  to  the  characters  and 
underline,  so  that  both  of  the  characters  and  under- 
line  can  be  printed  at  a  high  quality. 

As  described  in  detail  above,  according  to  the 
invention,  in  the  case  of  recording  the  "  =i"-, 
••  n"-,  ••  u'  "-,  and  "cT'-shape  dot  patterns  consist- 
ing  of  at  least  the  dots  of  the  directions  including 
the  dots  in  the  right  direction,  the  preheat  to  record 
the  dots  in  the  right  direction  is  not  performed,  so 
that  the  high  quality  recording  without  deformation 
can  be  executed. 

As  described  in  detail  above,  according  to  the 
invention,  in  an  apparatus  for  recording  dot  in- 
formation  by  use  of  the  heating  energies,  it  is 
possible  to  provide  a  printer  comprising:  heating 
energy  generating  means  for  generating  heating 
energies;  reading  means  for  reading  out  dot  in- 
formation  indicative  of  a  pattern  to  be  recorded; 
and  control  means  for  controlling  the  heating  en- 
ergy  generating  means  in  a  manner  such  that  in 
the  case  where  the  pattern  which  was  read  out  by 
the  reading  means  is  pattern  in  which  the  dot 

Claims 
50 

1.  A  printer  in  an  apparatus  for  recording  dot 
information  by  use  of  heating  energies,  comprising: 

memory  means  in  which  dot  information 
indicative  of  a  pattern  to  be  recorded  is  stored; 

55  heating  energy  generating  means  for  generat- 
ing  heating  energies;  and 

control  means  for  controlling  the  generation  of 
the  heating  energies  from  said  heating  energy  gen- 
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erating  means, 
wherein  in  the  case  where  the  ON-state  dot 

information  to  be  recorded  which  has  been  stored 
in  said  memory  means  in  a  first  recording  cycle 
does  not  exist  and  the  ON-state  dot  information  to 
be  recorded  in  a  next  second  recording  cycle  ex- 
ists,  said  control  means  controls  a  generation  tim- 
ing  of  said  heating  energy  generating  means  in  a 
manner  such  that  heating  energies  are  auxiliarily 
generated  in  the  first  recording  cycle  prior  to  said 
dot  information  to  be  recorded. 

2.  A  printer  according  to  claim  1,  wherein  said 
control  means  controls  the  generation  timing  of 
said  heating  energy  generating  means  in  a  manner 
such  that  the  additional  heating  energies  are  aux- 
iliarily  generated  after  the  heating  energies  cor- 
responding  to  the  dot  information  to  be  recorded 
were  generated  in  said  second  recording  cycle. 

3.  A  printer  according  to  claim  1  ,  wherein  said 
auxiliary  heating  energies  in  said  first  recording 
cycle  are  generated  at  a  timing  near  the  start  of 
said  first  recording  cycle. 

4.  A  printer  according  to  claim  1  ,  wherein  said 
recording  cycle  is  determined  on  the  basis  of  a 
switching  of  an  excitation  phase  of  a  motor  to 
control  the  movement  of  a  carriage  on  which  said 
heating  energy  generating  means  is  mounted. 

5.  A  printer  in  an  apparatus  for  recording  dot 
information  by  use  of  heating  energies,  comprising: 

heating  energy  generating  means  for  generat- 
ing  heating  energies; 

means  for  transferring  dot  information  to  be 
recorded;  and 

control  means  for  controlling  said  heating 
energy  generating  means  in  a  manner  such  that 
first  preheating  energies  are  generated  in  a  first 
recording  cycle  prior  to  the  dot  information  to  be 
recorded  in  a  second  recording  cycle  when  the  dot 
information  transferred  by  said  transfer  means  is 
recorded  in  the  second  recording  cycle,  and  fur- 
ther,  second  preheating  energies  different  from 
said  first  preheating  energies  are  generated  before 
the  heating  energies  corresponding  to  said  dot 
information  are  generated  within  the  second  re- 
cording  cycle. 

6.  A  printer  according  to  claim  5,  wherein  the 
generating  positions  or  generating  periods  of  time 
at  which  said  first  and  second  preheating  energies 
are  generated  within  one  recording  cycle  are  dif- 
ferent. 

7.  A  printer  according  to  claim  5,  wherein  said 
recording  cycle  is  determined  on  the  basis  of  a 
switching  of  an  excitation  phase  of  a  motor  to 
control  the  movement  of  a  carriage  on  which  said 
heating  energy  generating  means  is  mounted. 

8.  A  printer  in  an  apparatus  for  recording  dot 
information  by  use  of  heating  energies,  comprising: 

heating  energy  generating  means  for  generat- 

ing  heating  energies; 
memory  means  in  which  dot  information 

indicative  of  a  pattern  to  be  recorded  is  stored; 
deciding  means  for  taking  out  the  pattern 

5  stored  in  said  memory  means  and  for  discriminat- 
ing  said  dot  information  in  the  case  where  the  dot 
information  to  be  recorded  in  at  least  the  upper  or 
lower  direction  does  not  exist;  and 

control  means  for  controlling  said  heating 
w  energy  generating  means  in  a  manner  such  that  in 

a  heat  cycle  to  record  said  dot  information  to  be 
recorded  which  was  discriminated  by  said  deciding 
means,  auxiliary  heating  energies  to  record  said 
dot  information  are  generated  in  said  upper  or 

75  lower  direction. 
9.  A  printer  according  to  claim  8,  wherein  said 

recording  cycle  is  determined  on  the  basis  of  a 
switching  of  an  excitation  phase  of  a  motor  to 
control  the  movement  of  a  carriage  on  which  said 

20  heating  energy  generating  means  is  mounted. 
10.  A  printer  in  an  apparatus  for  recording  dot 

information  by  use  of  heating  energies,  comprising: 
heating  energy  generating  means  for  generat- 

ing  heating  energies; 
25  instructing  means  for  instructing  the  recording 

of  dot  information  train  which  continue  in  a  record- 
ing  direction;  and 

control  means  for  controlling  said  heating 
energy  generating  means  in  a  manner  such  that 

30  after  the  heating  energies  corresponding  to  the  dot 
information  to  be  recorded  in  a  first  recording  cycle 
were  generated,  the  recording  is  performed  by 
generating  preheating  energies  prior  to  the  dot 
information  to  be  recorded  in  a  second  recording 

36  cycle  on  the  basis  of  the  instruction  by  said  in- 
structing  means,  and  in  predetermined  recording 
cycles,  the  heating  energies  corresponding  to  the 
dot  information  to  be  recorded  in  said  predeter- 
mined  recording  cycles  are  not  generated. 

40  11.  A  printer  according  to  claim  10,  wherein 
said  preheating  energies  prior  to  the  dot  informa- 
tion  to  be  recorded  first  are  different  from  the 
preheating  energies  which  are  generated  during  the 
recording  of  said  continuous  dot  information. 

45  12.  A  printer  according  to  claim  10,  wherein 
said  recording  direction  is  a  moving  direction  of 
said  heating  energy  generating  means. 

13.  A  printer  according  to  claim  10,  wherein 
said  recording  cycle  is  determined  on  the  basis  of 

so  a  switching  of  an  excitation  phase  of  a  motor  to 
control  the  movement  of  a  carriage  on  which  said 
heating  energy  generating  means  is  mounted. 

14.  A  printer  in  an  apparatus  for  recording  dot 
information  by  use  of  heating  energies,  comprising; 

55  heating  energy  generating  means  for  generat- 
ing  heating  energies; 

instructing  means  for  instructing  the  recording 
of  dot  information  train  which  continue  in  a  record- 

19 
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ing  direction;  and 
control  means  for  controlling  said  heating 

energy  generating  means  in  a  manner  such  that 
after  the  heating  energies  corresponding  to  the  dot 
information  to  be  recorded  in  a  first  recording  cycle  s 
were  generated,  the  recording  is  performed  by 
generating  preheating  energies  prior  to  the  dot 
information  to  be  recorded  in  a  second  recording 
cycle  on  the  basis  of  the  instruction  by  said  in- 
structing  means,  and  in  predetermined  recording  w 
cycles,  said  preheating  energies  to  be  generated 
after  the  dot  information  to  be  recorded  in  said 
predetermined  recording  cycles  are  not  generated. 

15.  A  printer  according  to  claim  13,  wherein 
said  preheating  energies  prior  to  the  dot  informa-  75 
tion  to  be  recorded  first  are  different  from  preheat- 
ing,  energies  which  are  generated  during  the  re- 
cording  of  said  continuous  dot  information. 

16.  A  printer  according  to  claim  13,  wherein 
said  recording  cycle  is  determined  on  the  basis  of  20 
a  switching  of  an  excitation  phase  of  a  motor  to 
control  the  movement  of  a  carriage  on  which  said 
heating  energy  generating  means  is  mounted. 

17.  A  printer  in  an  apparatus  for  recording  dot 
information  by  use  of  heating  energies,  comprising:  25 

heating  energy  generating  means  for  generat- 
ing  heating  energies; 

reading  means  for  reading  out  dot  information 
indicative  of  a  pattern  to  be  recorded;  and 

control  means  for  controlling  said  heating  30 
energy  generating  means  in  a  manner  such  that  in 
the  case  where  the  pattern  which  was  read  out  by 
said  reading  means  is  a  pattern  in  which'  the  dot 
information  exists  in  at  least  three  peripheral  direc- 
tions  including  the  dot  information  in  a  recording  35 
direction,  preheating  energies  to  record  the  dot 
information  in  said  recording  direction  are  not  gen- 
erated. 

18.  A  printer  according  to  claim  17,  wherein 
said  recording  cycle  is  determined  on  the  basis  of  40 
a  switching  of  an  excitation  phase  of  a  motor  to 
control  the  movement  of  a  carriage  on  which  said 
heating  energy  generating  means  is  mounted. 
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