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1  EP  0  497 

Description 

The  present  invention  relates  to  a  tape  printer  for 
printing  data  on  an  adhesive  tape  attached  therein  and 
for  feeding  out  the  printed  adhesive  tape  to  the  outside  s 
thereof. 

Tape  printers  capable  of  printing  data  on  an  adhe- 
sive  tape  have  been  practically  put  to  use.  In  general, 
such  a  tape  printer  prints  data  on  an  adhesive  tape 
which  is  provided  in  a  cassette  loaded  into  the  tape  10 
printer  and  feeds  out  the  printed  adhesive  tape  to  the 
outside  thereof. 

EP-A-0  322  918  discloses  a  tape  printer  having  a 
tape  cassette.  The  printing  is  done  in  a  mirror  image 
transfer  mode  on  the  printing  surface  of  a  transparent  15 
receiving  tape.  After  printing,  the  transparent  receiving 
tape  is  fed  out  together  with  a  double-sided  adhesive 
tape  applied  to  the  printing  surface  of  the  transparent 
receiving  tape.  Thus,  the  print  on  the  transparent  receiv- 
ing  tape  is  protected  from  being  rubbed  off  by  objects  in  20 
contact  with  the  receiving  tape. 

The  tape  printer  is  preferably  constituted  so  that 
adhesive  tapes  having  different  widths  may  be  used  for 
printing  data,  in  order  to  comply  with  various  user's 
demands.  25 

However,  it  is  probable  that  a  tape  printer  having 
such  a  constitution  may  produce  printing  errors  where 
the  data  is  printed  out  of  the  boundaries  of  the  adhesive 
tape  when  the  printing  size  of  data  to  be  printed  is  wider 
than  the  width  of  the  adhesive  tape.  That  is,  it  is  possible  30 
for  the  user  to  designate  a  printing  size  wider  than  the 
width  of  the  adhesive  tape,  since  the  printing  size  is 
capable  of  being  designated  up  to  a  size  corresponding 
to  the  widest  adhesive  tape. 

If  such  a  printing  error  occurs,  a  printing  head  is  35 
negatively  influenced,  since  the  printing  head  performs 
the  printing  operation  on  not  only  the  adhesive  tape,  but 
also  out  of  the  adhesive  tape.  That  is,  the  printing  head 
is  damaged,  since  the  printing  head  carries  out  the 
printing  operation  on  no  object  to  be  printed.  Therefore,  40 
in  the  prior  art,  highly  cumbersome  operations  are 
required  for  designating  a  proper  printing  size  every 
time  the  adhesive  tape  is  changed.  Moreover,  it  is  usu- 
ally  difficult  to  determine  whether  or  not  a  printing  error 
will  occur  until  after  the  printing  operation  is  carried  out.  45 

The  present  invention  has  been  made  in  considera- 
tion  of  the  above-described  drawbacks  inherent  to  the 
conventional  tape  printer,  and  has  as  an  object  to  pro- 
vide  a  tape  printer  wherein  printing  errors  of  the  type 
where  data  is  printed  outside  the  boundaries  of  the  so 
tape,  are  prevented  regardless  of  the  width  of  the  tapes 
being  used.  This  is  achieved  by  the  features  of  claim  1  . 

Since  the  tape  printer  with  an  arrangement  as 
defined  in  claim  1  can  inhibit  the  printing  of  data  outside 
the  side  boundaries  of  the  adhesive  tape,  there  is  a  par-  55 
ticular  advantage  that  the  printing  head  is  not  damaged 
or  negatively  influenced  by  printing  off  of  the  adhesive 
tape  without  requiring  highly  cumbersome  operations 
for  the  user. 

52  B2  2 

FIG.  1  is  a  perspective  view  of  a  tape  printer 
according  to  a  preferred  embodiment  of  the  inven- 
tion; 
FIG.  2  is  a  perspective  view  of  the  tape  printer  illus- 
trated  in  FIG.  1  ,  with  the  top  cover  opened; 
FIG.  3  is  a  perspective  exploded  view  of  a  printer 
section  of  the  tape  printer  illustrated  in  FIGS.  1  and 
2; 
FIGS.  4A  and  4B  are  front  views  of  the  printer  sec- 
tion  shown  in  FIG.  3  and  loading  a  tape  cassette; 
FIG.  5  is  a  block  circuit  diagram  showing  the  com- 
ponents  of  the  tape  printer  illustrated  in  FIG.  1  ; 
FIG.  6  is  a  diagram  explaining  a  state  of  storing 
data  in  a  document  memory  unit  shown  in  FIG.  5; 
FIG.  7  is  a  diagram  explaining  a  state  of  storing 
data  in  an  arithmetic  data  memory  unit  shown  in 
FIG.  5; 
FIG.  8  is  a  circuit  diagram  illustrating  a  part  of  a  cir- 
cuit  for  a  thermal  head,  a  printing  control  unit  and  a 
printing  voltage  generating  unit  shown  in  FIG.  5; 
FIG.  9  is  a  flow  chart  for  explaining  processing 
operations  when  a  printing  mode  is  designated; 
FIGS.  10A-10E  show  a  display  of  data  obtained  by 
the  processing  operations  explained  with  reference 
to  FIG.  9; 
FIGS.  11A-11E  show  printed  data  on  an  adhesive 
tape  when  a  display  unit  displays  data  shown  in 
FIGS.  10A-10E,  respectively; 
FIG.  12  is  a  flow  chart  for  explaining  processing 
operations  when  an  automatic  character-size  set- 
ting  mode  is  designated;  and 
FIGS.  13A-13C  show  printed  data  on  respective 
adhesive  tapes  of  different  width,  obtained  by  the 
processing  operations  explained  in  FIG.  12. 

An  embodiment  of  the  present  invention  will  now  be 
described,  with  reference  to  the  drawings  attached 
hereto. 

FIGS.  1  and  2  are  perspective  views  of  a  tape 
printer  according  to  an  embodiment  of  the  present 
invention.  The  tape  printer  has  a  case  1  1  which  is  in  the 
form  of  a  rectangular  box  and  which  is  small  enough  to 
be  held  by  hand,  e.g.  the  case  1  1  may  be  1  20  mm  deep, 
1  90  mm  wide  and  60  mm  high.  A  top  cover  1  4  is  pivot- 
ally  connected  to  the  upper  portion  of  the  case  1  1  by  a 
hinge  assembly  15.  A  keyboard  12  and  a  display  unit  13 
are  mounted  on  the  upper  surface  of  the  top  cover  1  4. 

The  keyboard  12  comprises  a  plurality  of  alphanu- 
meric  keys  and  function  keys  and  is  employed  so  as  to 
input  desired  data  and  to  set  the  printer  in  several  differ- 
ent  printing  modes,  or  the  like.  The  display  unit  13  com- 
prises  a  liquid-crystal  display  panel  and  displays  data 
inputted  from  the  keyboard  12  or  the  like. 

The  case  1  1  has  a  power  switch  1  6  on  the  front  sur- 
face  thereof  and  an  outlet  17  for  an  adhesive  tape  101 
(121)  (described  in  more  detail  below),  and  a  slider 
member  19  for  manually  moving  a  cutter  18  to  cut  the 
adhesive  tape  101  (121)  on  the  left  side  surface  thereof. 

As  shown  in  FIG.  2,  a  printer  section  21  is  provided 
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in  the  upper  portion  of  the  case  1  1  .  The  printer  section 
21  is  usually  covered  by  the  top  cover  1  4  and  is  exposed 
by  opening  the  top  cover  14  (as  in  FIG.  2).  The  printer 
section  21  comprises  a  printer  unit  22.  The  printer  unit 
22  is  mounted  in  an  opening  20  provided  at  the  top  of 
the  case  1  1  .  The  printer  unit  22  is  capable  of  loading  a 
tape  cassette  1  00  (1  20)  and  prints  data  on  the  adhesive 
tape  101  (121)  provided  in  the  cassette  100  (120). 

As  shown  in  FIG.  3,  the  printer  unit  22  comprises  a 
chassis  23  mounted  on  the  lower  portion  of  the  opening 
20  of  the  case  1  1  .  The  chassis  23  has  a  platen  roller  24 
and  a  thermal  head  25  mounted  thereon,  which  are  dis- 
posed  adjacent  to  the  outlet  17  (see  FIG.  2)  of  the  case 
11. 

The  platen  roller  24  is  rotably  mounted  on  chassis 
23  and  is  rotated  by  a  motor  58  (shown  in  FIG.  5  and 
described  in  more  detail  below)  mounted  in  the  case  1  1  . 
The  platen  roller  24  transfers  the  adhesive  tape  101 
(121)  and  an  ink  ribbon  102  (122)  provided  in  the  tape 
cassette  100  (120)  which  is  loaded  in  the  printer  unit  22 
and  makes  the  adhesive  tape  101  (121)  feed  out  from 
the  outlet  1  7  to  the  outside  of  the  case  1  1  . 

The  thermal  head  25  can  print  data  up  to  1  28  mm 
wide  and  comprises  128  heating  elements  (shown  in 
FIG.  8)  regularly  spaced  apart  (8  elements/mm)  along 
the  axis  of  the  platen  roller  24.  The  thermal  head  25  is 
movably  mounted  to  the  chassis  23,  so  as  to  be  mova- 
ble  between  a  position  in  which  the  thermal  head  25 
keeps  in  contact  with  the  platen  roller  24  (FIG.  3)  and  a 
position  in  which  the  thermal  head  25  is  spaced  from 
the  platen  roller  24  (FIG.  2). 

The  chassis  23  also  has  a  reel  guide  26  and  a  rib- 
bon  take-up  shaft  27  mounted  thereon.  The  reel  guide 
26  is  inserted  into  a  tape  feed  reel  103  (123)  provided  in 
the  tape  cassette  1  00  (1  20)  when  the  tape  cassette  1  00 
(120)  is  loaded  in  the  printer  unit  22. 

The  ribbon  take-up  shaft  27  is  rotatably  mounted  on 
the  chassis  23  and  is  rotated  by  the  motor  58  (FIG.  5) 
with  a  predetermined  torque.  The  ribbon  take-up  shaft 
27  is  inserted  in  a  ribbon  take-up  spool  104  (124)  pro- 
vided  in  the  tape  cassette  100  (120)  when  the  cassette 
1  00  (1  20)  is  loaded  in  the  printer  unit  22,  and  rotates  the 
takes-up  spool  104  (124)  for  taking  up  the  ink  ribbon 
102  (122)  around  the  take-up  spool  104  (124). 

A  cassette  fixing  piece  28,  a  cassette  guide  plate  29 
and  height  adjust  pins  30  are  mounted  on  the  chassis 
23,  so  as  to  fix  the  cassette  1  00  (1  20)  on  the  chassis  23. 

The  cassette  fixing  piece  or  guide  member  28 
snaps  into  a  fixing  hollow  105  (125)  formed  on  the  cas- 
sette  1  00  (1  20)  when  the  cassette  1  00  (1  20)  is  loaded  in 
the  printer  unit  22.  The  cassette  guide  plate  29  keeps  in 
contact  with  the  surface  of  the  side  which  opposes  the 
fixing  hollow  105  (125)  of  the  cassette  100  (120)  when 
the  cassette  100  (120)  is  loaded  into  the  printer  unit  22. 
The  height  adjust  pins  30  are  mounted  at  positions  cor- 
responding  to  the  corner  of  the  cassette  100  (120),  on 
the  chassis  23.  The  height  adjust  pins  30  are  inserted  in 
height  adjust  holes  106  (FIG.  3)  or  keep  in  contact  with 
the  lower  surface  of  the  cassette  120,  for  adjusting  the 

upper  position  of  the  cassette  1  00  (1  20)  at  a  predeter- 
mined  level  even  though  the  cassettes  1  00  (1  20)  having 
different  thicknesses  may  be  loaded. 

As  shown  in  FIG.  2,  a  tape-width  detecting  unit  31 
5  and  an  ink-material  detecting  unit  32  are  also  attached 

to  the  chassis  23.  As  shown  in  detail  in  FIG.  3,  the  tape- 
width  detecting  unit  31  comprises  a  movable  plate  35 
and  a  resistor  plate  36.  The  movable  plate  35  is  rotata- 
bly  supported  to  supporting  plates  34  extending 

10  upwardly  from  a  horizontal  projection  33  of  the  chassis 
23,  at  substantially  the  center  of  projection  33.  The  mov- 
able  plate  35  is  made  of  electrically  conductive  material, 
e.g.,  metal,  and  is  electrically  connected  to  a  lead  37  for 
detecting  a  voltage.  A  coil  spring  38  is  provided  between 

15  one  end  of  the  movable  plate  35  and  the  projection  33 
for  biasing  the  one  end  of  the  movable  plate  35  down- 
wardly.  The  resistor  plate  36  is  connected  to  a  predeter- 
mined  voltage  source  at  one  end  thereof,  and  is 
connected  to  ground  at  another  end  thereof.  The  resis- 

20  tor  plate  36  abuts  the  side  adjacent  to  one  end  of  the 
movable  plate  35.  When  the  cassette  100  (120)  is 
loaded  in  the  printer  unit  22,  the  movable  plate  35  is 
rotated  against  the  force  of  the  coil  spring  38  by  move- 
ment  of  a  lower  surface  of  the  cassette  100  (120)  keep- 

25  ing  in  contact  with  another  end  of  the  movable  plate  35, 
and  has  its  position  changed  along  the  resistor  plate  36 
abutting  the  side  of  the  movable  plate  35.  The  lead  37, 
connected  to  plate  35,  outputs  a  voltage  according  to 
the  position  of  the  resistor  plate  36  abutting  the  side  of 

30  the  movable  plate  35.  Hence  the  tape-width  detecting 
unit  31  outputs  a  voltage  according  to  the  thickness  of 
the  cassette  100  (120);  that  is,  according  to  the  width  of 
the  adhesive  tape  101  (121)  provided  in  the  cassette 
100  (120)  which  is  loaded  in  the  printer  unit  22. 

35  The  ink-material  detecting  unit  32  comprises  a 
movable  plate  41  and  a  microswitch  42  as  seen  in  FIG. 
3.  The  movable  plate  41  is  rotatably  supported  to  sup- 
porting  plates  40  extending  upwardly  from  a  projection 
39  of  the  chassis  23,  at  center  thereof.  The  microswitch 

40  42  is  turned  on  or  off  by  movement  of  one  end  of  the 
movable  plate  41  .  A  coil  spring  43  is  provided  between 
said  one  end  of  the  movable  plate  41  and  the  projection 
39  and  biases  said  one  end  of  the  movable  plate  41 
downwardly  for  keeping  the  microswitch  42  turned  off. 

45  When  the  cassette  is  loaded  in  the  printer  unit  22,  the 
movable  plate  41  is  inserted  into  a  groove  107  (127)  cut 
from  lower  surface  of  the  cassette  100  (120)  to  the 
upper  portion  of  the  cassette  100  (120).  The  upper  por- 
tion  of  the  groove  107  (127)  is  determined  according  to 

so  each  ink  material  of  the  ink  ribbon  102  (122).  When  the 
cassette  100  (120)  provides  an  ink  ribbon  102  (122) 
having  high  melting  point,  the  movable  plate  41  is  kept 
in  contact  with  the  upper  portion  of  the  groove  1  07  (1  27) 
and  is  rotated.  Therefore,  the  movable  plate  41  causes 

55  the  microswitch  42  to  turn  on.  On  the  other  hand,  when 
the  cassette  100  (120)  provides  an  ink  ribbon  102  (122) 
having  low  melting  point,  the  movable  plate  41  does  not 
contact  with  upper  portion  of  the  groove  107  (127)  and 
is  not  rotated.  Therefore,  the  microswitch  42  is  kept 
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turned  off.  Hence  the  ink-material  detecting  unit  32 
detects  the  ink  material  of  the  ink  ribbon  102  (122)  pro- 
vided  in  the  cassette  1  00  (1  20)  by  detecting  the  position 
of  the  upper  portion  of  the  groove  107  (127). 

The  tape  cassettes  100  and  120  will  now  be  s 
described  in  greater  detail.  The  tape  cassettes  100  and 
120  accommodate  the  adhesive  tapes  101  and  121  and 
the  ink  ribbons  102  and  122,  respectively.  The  cassette 
1  00  accommodates  an  adhesive  tape  which  is  1  0  mm 
or  16  mm  wide,  and  the  ink  ribbon  102  having  a  high  10 
melting  point  ink.  However,  a  cassette  100  having  a  16 
mm  wide  adhesive  tape  therein  is  thicker  than  a  cas- 
sette  having  a  10  mm  wide  adhesive  tape  therein.  The 
cassette  120  accommodates  an  8  mm  wide  adhesive 
tape  121,  and  the  ink  ribbon  122  having  a  low  melting  is 
point  ink.  The  adhesive  tapes  101  and  121  comprise  a 
tape  made  of  paper  or  plastic  sheet,  an  adhesive  coated 
on  one  side  of  the  tape  and  a  separable  release  sheet 
adhered  on  the  side  of  the  tape  which  is  coated  with  the 
adhesive.  The  ink  ribbons  102  and  122  comprises  a  20 
base  sheet  and  an  ink  made  of  heat  melting  ink  coated 
on  one  side  of  the  base  sheet.  The  ink  is  transferred 
from  the  base  sheet  to  object  which  is  printed  by  means 
of  the  thermal  head  25.  The  cassettes  100  and  120 
respectively  comprise  cassette  cases  108  and  128,  25 
tape  feed  reels  103  and  123,  ribbon  take-up  spools  104 
and  124  and  ribbon  feed  spools  1  1  1  and  131  .  The  tape 
feed  reels  103  and  123,  the  ribbon  take-up  spools  104 
and  124  and  the  ribbon  feed  spools  111  and  131  are 
rotatably  mounted  in  the  cassette  cases  108  and  128,  30 
respectively.  The  cassette  cases  108  and  128  comprise 
the  aforementioned  fixing  hollows  105  and  125  on  the 
rear  surfaces  thereof,  the  grooves  1  07  and  1  27  on  the 
one  side  surface  thereof,  head  insert  portions  1  09  and 
119  and  tape  outlets  110  and  130,  respectively.  The  35 
head  insert  portions  1  09  and  1  1  9  are  located  at  the  por- 
tion  corresponding  to  portion  of  the  thermal  head  25 
when  the  cassettes  100  and  120  are  respectively 
loaded  into  the  printer  unit  22.  The  tape  outlets  1  10  and 
1  20  are  located  at  the  portion  corresponding  to  the  posi-  40 
tion  of  the  outlet  1  7  of  the  case  1  1  when  the  cassettes 
1  00  and  1  20  are  respectively  loaded  into  the  printer  unit 
22. 

The  adhesive  tapes  101  and  121  are  wound  around 
the  tape  feed  or  supply  reels  103  and  123  and  are  45 
extended  from  the  tape  feed  reels  1  03  and  1  23  to  the 
tape  outlets  1  1  0  and  1  30  via  the  head  insert  portions 
109  and  129,  respectively.  The  ink  ribbons  102  and  122 
are  wound  around  the  ribbon  feed  or  supply  spools  1  1  1 
and  131  and  are  taken  up  by  the  ribbon  take-up  spools  so 
104  and  124  via  the  head  insert  portions  109  and  129. 
The  ink  ribbons  102  and  122  are  located  between  the 
printing  head  25  and  the  adhesive  tapes  101  and  121  at 
the  head  insert  portions  1  09  and  1  29,  after  the  cassette 
1  00  (1  20)  is  loaded  into  the  printer  unit  22.  55 

The  height  adjust  holes  106  (FIG.  3)  are  opened  at 
the  corners  of  the  cassette  case  108  and  have  predeter- 
mined  depth  according  to  thickness  of  the  cassette  case 
108.  The  case  128  of  cassette  120  does  not  have 

opened  height  adjust  holes,  because  the  cassette  case 
128  is  the  thinnest  case  among  the  cassette  cases 
which  can  be  used  with  the  tape  printer.  Therefore,  in 
the  case  of  the  cassette  case  1  28,  the  height  adjust  pins 
30  mounted  on  chassis  23  contact  with  the  lower  sur- 
face  of  the  case  128  of  the  cassette  120. 

The  grooves  or  cut-outs  107  and  127  extend 
upwardly  from  lower  surfaces  of  the  cassette  cases  1  08 
and  128,  and  are  located  at  portions  corresponding  to 
portion  of  the  movable  plate  41  of  the  ink-material 
detecting  unit  32  when  the  cassettes  1  00  and  1  20  are 
loaded.  The  distances  between  the  upper  ends  of  the 
grooves  107  and  127  and  the  upper  surfaces  of  the 
respective  cassette  cases  1  08  and  1  28,  are  determined 
based  on  the  type  of  ink  material  accommodated  in  the 
cassettes  100  and  120.  Such  distance  of  the  cassette 
100  is  longer  than  that  of  the  cassette  120.  That  is,  in 
the  case  of  the  high  melting  point  ink  provided  in  the 
cassette  100,  such  distance  is  determined  to  be  longer 
so  that  the  movable  plate  41  of  the  ink-material  detect- 
ing  unit  32  is  kept  in  contact  with  the  upper  portion  or 
end  of  the  groove  1  07  and  is  rotated.  On  the  other  hand, 
in  the  case  of  a  low  melting  point  ink  provided  in  the  cas- 
sette  120,  such  distance  is  determined  to  be  shorter  so 
that  the  movable  plate  41  is  not  kept  in  contact  with 
upper  portion  of  the  groove  1  27. 

The  electronic  circuit  of  the  device  of  the  present 
invention  will  now  be  described,  with  reference  to  FIG. 
5. 

A  control  unit  50  basically  controls  and  manages 
the  other  elements  within  the  block  diagram.  A  keyboard 
12  is  connected  to  the  control  unit  50.  The  control  unit 
50  stores  alphanumeric  data,  a  line-feed  code  (LF),  a 
print-stop  code  (STOP),  a  character-size  code  and  the 
like  input  from  the  keyboard  12,  in  a  document  memory 
unit  51  .  As  shown  in  FIG.  6,  the  document  memory  unit 
51  stores  a  character  code  as  alphanumeric  data,  the 
line-feed  code  (LF)  and  the  print-stop  code  (STOP) 
which  are  stored  as  a  pair  with  print-control  data  includ- 
ing  the  character-size  code. 

An  arithmetic  unit  52  and  arithmetic  data  memory 
unit  53  are  connected  to  the  control  unit  50.  The  arith- 
metic  unit  52  is  supplied  with  data  stored  in  the  docu- 
ment  memory  unit  51  under  the  control  of  the  control 
unit  50  and  calculates  printing  length,  printing  width,  the 
number  of  line  feeds,  the  largest  character-size  or  the 
like  based  on  the  print-stop  code  (STOP),  the  line-feed 
code  (LF)  and  character-size  code  supplied  from  the 
document  memory  unit  51  .  Also,  the  arithmetic  unit  52  is 
supplied  with  tape-width  data  from  the  tape-width 
detecting  unit  31  under  the  control  of  the  control  unit  50, 
and  judges  whether  or  not  the  tape  width  is  wider  than 
the  printing  width.  The  arithmetic  data  memory  unit  53 
stores  printing-length  data,  the  largest  character-size 
data,  printing-width  data,  the  data  of  the  number  of  line 
feeds,  the  longest  printing-length  data,  line  character- 
size  data  representing  the  largest  character-size  with 
respect  to  each  line,  and  the  like,  calculated  by  the  arith- 
metic  unit  52,  as  shown  FIG.  7. 
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On  the  other  hand,  the  lead  37  of  the  tape-width 
detecting  unit  31  is  connected  to  an  analog-digital  con- 
verting  unit  54.  The  analog-digital  converting  unit  54 
outputs  digital  data  which  has  a  value  corresponding  to 
the  value  of  the  voltage  supplied  from  the  lead  37,  to  the 
control  unit  50.  Then,  the  control  unit  50  outputs  control 
data  to  a  print  control  unit  55,  a  character-size  modifica- 
tion  unit  56,  a  display  control  unit  57  and  the  arithmetic 
unit  52  in  response  to  the  digital  data  output  from  the 
analog-digital  converting  unit  54. 

The  print  control  unit  55  controls  the  printing  opera- 
tion  of  the  thermal  head  25  based  on  print  data  and  the 
control  data  output  from  the  control  unit  50  and  controls 
the  drive  of  the  motor  58  for  making  the  platen  roller  24 
and  the  ribbon  take-up  shaft  27  rotate  corresponding  to 
the  printing  operation  of  the  thermal  head  25. 

FIG.  8  shows  a  part  of  a  detailed  circuit  of  the  print 
control  unit  55  and  the  thermal  head  25.  In  the  thermal 
head  25,  which  comprises  a  large  number  of  heating 
elements  200,  128  of  the  heating  elements  200  are 
arranged  and  regularly  spaced  over  a  length  of  1  6  mm. 
Each  heating  element  200  is  connected  to  a  print-volt- 
age  generating  unit  59  at  one  end  thereof,  and  to  a 
NAND  gate  201  provided  in  the  print  control  unit  55  at 
other  end  thereof,  respectively.  The  NAND  gates  201 
are  supplied  with  print  data  from  the  control  unit  50  via 
a  print  data  buffer  (not  shown)  provided  in  the  print  con- 
trol  unit  55.  The  NAND  gates  201  respectively  con- 
nected  to  the  first  to  64th  heating  elements  200,  which 
are  arranged  over  an  8  mm  length,  are  connected  to  an 
output  terminal  of  an  AND  gate  202  provided  in  the  print 
control  unit  55.  The  NAND  gates  201  connected  to  each 
of  the  65th  to  80th  heating  elements  200,  which  are 
arranged  between  8  mm  and  1  0  mm  distances,  are  con- 
nected  to  an  output  terminal  of  an  AND  gate  203  pro- 
vided  in  the  print  control  unit  55.  Furthermore,  the 
NAND  gates  201  connected  to  each  of  the  81th  to  128th 
heating  elements  200,  which  are  arranged  between  10 
mm  and  16  mm  distance,  are  connected  to  an  output 
terminal  of  an  AND  gate  204  provided  in  the  print  con- 
trol  unit  55.  Each  of  AND  gates  202,  203  and  204  is  sup- 
plied  with  a  print  command  signal  for  instructing  the 
printing  operation  and  a  cassette-loading  signal  indicat- 
ing  that  the  cassette  100  (120)  has  been  loaded  in  the 
printer  unit  22,  from  the  control  unit  50,  respectively.  The 
AND  gates  203  and  204  are  supplied  with  a  "16  mm" 
signal  indicating  that  the  cassette  100  accommodating 
a  16  mm  wide  adhesive  tape  101  has  been  loaded  in 
the  printer  unit  22,  from  the  control  unit  50,  respectively. 
The  AND  gate  204  is  supplied  with  a  "10  mm"  signal 
indicating  that  the  cassette  100  accommodating  a  10 
mm  wide  adhesive  tape  101  has  been  loaded  in  the 
printer  unit  22,  from  the  control  unit  50.  Also,  the  print 
command  signal  and  the  cassette-loading  signal  are 
supplied  to  the  motor  58  via  the  print  control  unit  55,  as 
motor  control  signals. 

The  character-size  modification  unit  56  modifies  a 
character-pattern  generated  by  a  character  pattern  gen- 
erating  unit  60  based  on  the  character  code  stored  in 

the  document  memory  unit  51  ,  to  a  character  size  corre- 
sponding  to  the  control  data  supplied  from  the  control 
unit  50  thereto  (i.e.,  to  a  character  size  corresponding  to 
the  width  of  the  loaded  tape). 

5  The  display  control  unit  57  controls  the  display 
operation  of  the  display  unit  1  3  based  on  display  data 
and  the  control  data  output  from  the  control  unit  50  and 
layout  display  data  output  from  a  layout  display  control 
unit  61.  The  layout  display  control  unit  61  produces  the 

10  layout  display  data  based  on  the  data  of  the  number  of 
line-feeds  and  the  line  character-size  data  obtained  by 
the  arithmetic  unit  51. 

Various  operations  of  the  tape  printer  with  the 
above-described  arrangement  will  now  be  described. 

is  First,  the  tape  printer  of  this  embodiment  is  capable 
of  being  loaded  with  the  cassette  1  00  or  1  20  providing 
adhesive  tapes  101  or  121  which  are  16  mm,  10  mm  or 
8  mm  wide.  When  the  cassette  100  or  120  is  loaded  into 
the  printer  unit  22,  the  height  adjust  pins  30  mounted  on 

20  the  chassis  23  of  the  printer  unit  22  are  inserted  into  the 
height  adjust  holes  1  06  or  are  kept  in  contact  with  the 
lower  surface  of  the  cassette  case  1  26.  Then,  when  the 
cassette  100  or  120  has  been  completely  loaded  into 
the  printer  unit  22,  the  lower  surface  of  the  cassette 

25  case  108  or  128  is  at  a  predetermined  position  accord- 
ing  to  the  width  of  the  adhesive  tape  101  or  121  pro- 
vided  in  the  cassette  case  108  or  128.  In  this  state,  the 
movable  plate  35  of  the  tape-width  detecting  unit  31  is 
rotated  in  response  to  the  position  of  the  lower  surface 

30  of  the  cassette  case  1  08  or  1  28  and  outputs  a  voltage 
having  a  value  corresponding  to  the  position  of  the 
resistor  plate  36  with  which  the  movable  plate  35  is  kept 
in  contact,  to  analog-digital  converting  unit  54  via  the 
lead  37. 

35  The  movable  plate  41  of  the  ink-material  detecting 
unit  32  is  inserted  into  the  groove  1  07  or  1  27  formed  on 
the  cassette  case  108  or  128.  In  the  case  of  an  ink  rib- 
bon  1  02  being  made  of  a  high  melting  point  ink  provided 
in  the  loaded  cassette  case  108,  the  movable  plate  41  is 

40  rotated  with  the  upper  portion  of  the  groove  107  and 
turns  the  microswitch  42  on.  Conversely,  in  the  case  of 
an  ink  ribbon  122  being  made  of  a  low  melting  point  ink, 
being  provided  in  the  cassette  case  128  loaded  in  the 
printer  unit  22,  the  movable  plate  41  is  not  kept  in  con- 

45  tact  with  the  upper  portion  of  the  groove  1  27  and  keeps 
the  microswitch  42  in  the  turned  off  state.  Then,  the 
microswitch  42  outputs  an  on/off  signal  to  the  control 
unit  50. 

The  alphanumeric  data  input  from  the  keyboard  12 
so  is  stored  in  the  document  memory  unit  51  and  is  dis- 

played  on  the  display  unit  13  under  the  control  of  the 
control  unit  50.  The  print  control  data,  such  as  a  charac- 
ter-size  code  input  from  the  keyboard  1  2  is  also  stored 
in  the  document  memory  unit  51  .  Furthermore,  the  line- 

55  feed  code  (LF)  and  print-stop  code  (STOP)  input  from 
the  keyboard  1  2  are  also  stored  in  the  document  mem- 
ory  unit  51  . 

The  print  mode  processes  will  be  described  with 
reference  to  the  flow  chart  shown  in  FIG.  9. 

5 
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First,  when  the  print  mode  is  designated  by  the  key- 
board  unit  12,  the  control  unit  50  outputs  the  document 
data  which  includes  data  indicated  by  a  cursor  on  the 
display  unit  13  and  is  stored  between  two  print-stop 
codes  (STOP)  in  the  document  memory  unit  51  ,  from  5 
the  document  memory  unit  51  to  the  arithmetic  unit  52 
(STEP  A1).  The  arithmetic  unit  52  judges  that  the  docu- 
ment  data  output  from  the  document  memory  unit  51  is 
the  character  data  or  either  the  line-feed  code  (LF)  or 
the  print-stop  code  (STOP)  (STEP  A2).  When  the  docu-  10 
ment  data  is  the  character  data,  the  arithmetic  unit  52 
calculates  the  printing  length  based  on  the  character- 
size  data  made  as  a  pair  with  the  character  data  (STEP 
A3).  Furthermore,  the  arithmetic  unit  52  adds  the  calcu- 
lated  printing  length  to  printing-length  data  output  from  15 
the  arithmetic  data  memory  unit  53  under  the  control  of 
the  control  unit  50  (STEPS  A4  and  A5).  Then,  the  print- 
ing-length  data  updated  by  the  arithmetic  unit  52  is 
stored  in  the  arithmetic  data  memory  unit  53  under  the 
control  of  the  control  unit  50  (STEP  A6).  20 

Also,  the  arithmetic  unit  52  compares  the  character- 
size  data  output  from  the  document  memory  unit  51 
with  the  largest  character-size  data  output  from  the 
arithmetic  data  memory  unit  53  with  respect  to  direction 
of  the  printing  width,  i.e.  printing  character  height  25 
(STEPS  A7  and  A8).  The  larger  one  of  character-size 
data  and  the  largest  character-size  data  which  is  judged 
by  the  comparison  operation,  is  stored  in  the  arithmetic 
data  memory  unit  53,  as  the  largest  character-size  data, 
under  the  control  of  the  control  unit  50  (STEP  A9).  In  the  30 
above-described  process,  the  printing  length  data  and 
the  largest  character-size  data  stored  in  the  arithmetic 
data  memory  unit  53  have  been  cleared  before  the  first 
character  data  for  being  judged  in  STEP  A1,  outputs 
from  the  document  memory  unit  51  .  35 

Hence,  the  printing-length  data  and  the  largest 
character-size  data  with  respect  to  one  line  are  obtained 
by  repeating  the  processes  from  STEP  A3  to  STEP  A9 
for  character  data  continuously  output  from  the  docu- 
ment  memory  unit  51  until  the  line-feed  code  (LF)  or  the  40 
print-stop  code  (STOP)  is  judged  in  STEP  A2. 

On  the  other  hand,  when  the  document  data  output 
from  the  document  memory  unit  51  is  either  the  line- 
feed  code  (LF)  or  the  print-stop  code  (STOP),  the  con- 
trol  unit  50  transfers  the  largest  character-size  data  from  45 
the  arithmetic  data  memory  unit  53  to  the  arithmetic  unit 
52  (STEP  A10).  Then,  the  arithmetic  unit  52  calculates 
the  printing  width  based  on  the  largest  character-size 
data  (STEP  A1  1).  The  arithmetic  unit  52  adds  the  calcu- 
lated  printing  width  to  the  printing-width  data  output  so 
from  the  arithmetic  data  memory  unit  53  under  the  con- 
trol  of  the  control  unit  50  (STEPS  A12  and  A13).  Then, 
the  printing-width  data  updated  by  the  arithmetic  unit  52 
is  stored  in  the  arithmetic  data  memory  unit  53  (STEP 
A14).  The  largest  character-size  data  which  has  been  55 
stored  in  the  arithmetic  data  memory  unit  53  is  stored, 
as  the  line  character-size  data  representing  the  largest 
character-size  with  respect  to  one  line,  in  the  arithmetic 
data  memory  unit  53  and  is  cleared  (STEP  A15).  The 

data  of  the  number  of  the  line-feeds  is  output  from  the 
arithmetic  data  memory  unit  53  to  the  arithmetic  unit  52 
(STEP  A16).  The  arithmetic  unit  52  adds  the  data  of  the 
number  of  the  line-feed  data  with  "1"  (STEP  A17).  The 
data  of  the  number  of  the  line-feed  data  updated  by  the 
arithmetic  unit  52  is  stored  in  the  arithmetic  data  mem- 
ory  unit  53  (STEP  A  18).  Thereafter,  the  control  unit  50 
supplies  the  printing-length  data  and  the  longest  print- 
ing-length  data  stored  in  the  arithmetic  memory  unit  53 
to  the  arithmetic  unit  52  (STEP  A19).  The  arithmetic  unit 
52  compares  the  printing-length  data  with  the  longest 
printing-length  data  and  judges  (i.e.,  determines)  the 
larger  one  (STEP  A20).  The  larger  data  judged  by  the 
arithmetic  unit  52  is  stored  in  the  arithmetic  data  mem- 
ory  unit  53,  as  the  longest  printing-length  data  (STEP 
A22),  and  the  printing-length  data  which  has  been 
stored  in  the  arithmetic  data  memory  unit  53  is  cleared. 
In  the  above-described  process,  the  printing-width  data, 
the  data  of  the  number  of  line-feeds  and  the  longest 
printing-length  data  stored  in  the  arithmetic  memory  unit 
53  have  been  cleared  before  the  first  judgment  of  either 
the  line-feed  code  (LF)  or  the  print-stop  code  (STOP)  is 
performed  in  STEP  A2. 

The  processes  based  on  STEPS  A10  to  A21, 
obtain  the  printing-width  and  the  number  of  the  line- 
feeds  with  respect  to  all  document  data  to  be  printed, 
the  largest  character-size  with  respect  to  each  line  of  all 
document  data  to  be  printed,  and  the  longest  printing- 
length  among  the  printing-lengths  of  each  line  of  all  doc- 
ument  data  to  be  printed. 

Thereafter,  the  arithmetic  unit  52  judges  whether  or 
not  the  document  data  which  has  been  subjected  to  the 
above-  described  processes  is  the  print-stop  code 
(STOP)  (STEP  A22).  If  the  judgment  is  "No",  i.e.  the 
data  is  the  line-feed  code  (LF),  the  control  unit  50  reads- 
out  the  document  data  from  the  document  memory  unit 
51,  again  (STEP  A1).  Conversely,  if  the  judgment  is 
"Yes",  i.e.  the  data  is  the  print-stop  code  (STOP),  the 
control  unit  50  supplies  the  tape-width  data  from  the 
analog-digital  converting  unit  54  and  the  printing-width 
data  from  the  arithmetic  data  memory  unit  53,  to  the 
arithmetic  unit  52.  The  arithmetic  unit  52  compares  the 
tape-width  data  with  the  printing-width  data  and  judges 
which  is  the  larger  one  (STEP  A23).  If  the  tape-width 
data  is  larger  than  the  printing-width,  the  control  unit  50 
supplies  the  data  of  the  number  of  line-feeds  and  the 
line  character-size  data  from  the  arithmetic  data  mem- 
ory  unit  53  to  the  layout  display  control  unit  61  (STEP 
A24),  and  the  longest  printing-length  data  from  the 
arithmetic  data  memory  unit  53  to  display  control  unit  57 
(STEP  A25).  The  layout  display  control  unit  61  produces 
the  layout  display  data  having  lines  which  are  corre- 
sponding  in  number  to  the  number  of  line-feed  data  and 
thickness  corresponding  to  the  line  character-size  data. 

Conversely,  if  the  printing-width  data  is  larger  than 
the  tape-width  data,  the  control  unit  50  supplies  error 
data  to  the  display  control  unit  57  (STEP  A26). 

FIGS.  10A-10E  show  the  display  conditions  of  the 
display  unit  13  when  the  above-described  process  is 
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being  carried  out.  In  this  situation,  character  size  [1x1] 
is  the  actual  printing  area  [4  mm  x  4  mm]  including  the 
space  between  two  printing  characters. 

The  display  condition  shown  in  FIG.  10A  is 
obtained  when  the  document  data  "ABC  CO.,  LTD.  s 
Japan  (STOP)"  which  is  composed  of  the  document 
data  "ABC  CO.,  LTD."  designated  with  the  character 
size  [1x1]  and  the  document  data  "Japan"  designated 
with  the  character-size  [2  x  2],  is  designated  as  the  data 
to  be  printed,  In  this  example,  a  cassette  100  having  a  10 
16  mm  wide  adhesive  tape  101  is  loaded  in  the  printer 
unit  22.  First,  the  control  unit  50  produces  display  data 
[1  6  mm]  based  on  the  tape-width  data  obtained  from  the 
analog-digital  converting  unit  54  and  outputs  the  display 
data  [1  6  mm]  to  the  display  control  unit  57.  Thereafter,  is 
the  control  unit  50  outputs  display  data  [1x1]  corre- 
sponding  to  the  character-size  data  with  respect  to  the 
character  data  designated  by  the  cursor,  to  the  display 
control  unit  57.  Furthermore,  the  control  unit  50  outputs 
display  data  [9.6  cm]  corresponding  to  the  longest  print-  20 
ing-length  data  obtained  by  a  process  based  on  the  flow 
chart  shown  in  FIG.  9,  to  the  display  control  unit  57,  and 
the  data  of  the  number  of  line-feed  data  [1]  and  the  line 
character-size  data  [2  X  2]  obtained  in  the  same  way,  to 
the  layout  display  control  unit  61.  The  layout  display  25 
control  unit  61  produces  and  outputs  layout  display  data 
having  one  line  having  a  character  thickness  corre- 
sponding  to  the  line  character-size  data  [2  x  2]  to  the 
display  control  unit  57.  The  display  unit  13  displays  the 
character  size  [1x1],  the  longest  printing  length  [9.6  30 
cm],  tape  width  [16  mm]  and  the  layout  data  from  left 
side  to  right  side  on  the  upper  portion  thereof  under  the 
control  of  the  display  control  unit  57. 

The  display  condition  shown  in  FIG.  10B  is 
obtained  when  the  document  data  "ABC  (LF)  CO.,  LTD.  35 
Japan  (STOP)"  is  designated  as  data  to  be  printed,  and 
other  conditions  are  the  same  as  those  of  FIG.  1  0A.  The 
designation  "(LF)"  denotes  "line-feed".  In  this  case,  the 
longest  printing  length  is  8.0  cm. 

The  display  condition  shown  in  FIG.  10C  is  40 
obtained  when  the  document  data  "ABC  (LF)  CO.,  LTD. 
(LF)  Japan  (STOP)"  is  designated  as  data  to  be  printed, 
and  other  conditions  are  the  same  as  those  of  FIG.  1  0A. 
In  this  case,  the  longest  printing  length  is  3.6  cm. 

The  display  condition  shown  in  FIG.  10D  is  45 
obtained  when  the  document  data  "ABC  (LF)  CO.,  LTD. 
Ja  (LF)  pan  (STOP)"  is  designated  as  data  to  be  printed, 
and  other  conditions  are  the  same  as  those  of  FIG.  1  0A. 
In  this  case,  the  printing  width  is  24  mm,  which  is  wider 
than  the  tape  width  of  1  6  mm.  Therefore,  the  control  unit  so 
50  outputs  the  error  data  to  display  control  unit  57. 
Then,  the  display  unit  13  displays  [Err]  instead  of  the 
layout  display  data  under  the  control  of  the  display  con- 
trol  unit  57. 

The  display  condition  shown  in  FIG.  10E  is  ss 
obtained  when  the  document  data  "ABC  (LF)  CO.,  LTD. 
(LF)  Japan  (STOP)"  which  is  composed  of  the  docu- 
ment  data  "ABC  CO.,  LTD."  designated  with  the  charac- 
ter  size  [1  x  1]  and  the  document  data  "Japan" 

designated  with  the  character-size  [2  x  2],  is  designated 
as  the  data  to  be  printed,  and  a  cassette  120  having  an 
8  mm  wide  adhesive  tape  121  is  loaded  in  the  printer 
unit  22.  In  this  case,  the  printing  width  is  16  mm  which  is 
wider  than  the  tape  width  of  8  mm.  Therefore,  the  con- 
trol  unit  50  outputs  the  error  data  to  display  control  unit 
57.  Then,  the  display  unit  1  3  displays  [Err]  instead  of  the 
layout  display  data  under  the  control  of  the  display  con- 
trol  unit  57. 

The  printing  operation  will  now  be  described. 
When  the  print-start  command  is  input  from  the 

keyboard  12,  the  control  unit  50  outputs  the  cassette- 
loading  signal  and  the  16  mm  signal,  10  mm  signal  or  no 
signal  corresponding  to  the  tape-width  data  obtained  by 
analog-digital  converting  unit  54,  to  the  print  control  unit 
55.  Also,  the  control  unit  50  outputs  the  control  data  in 
response  to  the  on/off  signal  output  from  the  micros- 
witch  42,  to  the  printing-voltage  generating  unit  59. 
Thereafter,  the  control  unit  50  supplies  the  character 
code  from  the  document  memory  unit  51  to  the  charac- 
ter-pattern  generating  unit  60  ,  so  as  to  obtain  the  char- 
acter-pattern  data.  The  character-pattern  data  is 
provided  to  the  character-size  modification  unit  56  and 
is  modified  to  a  desired  character-size  based  on  the 
character-  size  data  under  the  control  of  the  control  unit 
50.  Then,  the  modified  character-pattern  data  is  sup- 
plied  to  the  print  control  unit  55.  The  print  control  unit  55 
controls  the  heating  operating  of  the  thermal  head  25 
and  the  rotation  of  the  motor  58,  based  on  the  data  out- 
put  from  the  control  unit  50.  The  thermal  head  25  prints 
the  character  pattern  on  the  adhesive  tape  101  or  121 
by  transferring  the  heat  melt  ink  from  the  ink  ribbon  102 
or  122  to  the  surface  of  the  adhesive  tape  101  or  121. 
The  motor  58  makes  the  platen  roller  24  and  the  ribbon 
take-up  shaft  27  rotate,  so  as  to  transfer  the  adhesive 
tape  101  or  121  and  the  ink  ribbon  102  or  122  to  the 
head  insert  portion  provided  to  the  cassette  case  1  08  or 
128.  Thereafter,  the  printed  adhesive  tape  101  or  121  is 
fed  out  from  the  outlet  1  7  to  the  outside  of  the  case  1  1  . 

FIGS.  11A-11E  show  the  printed  adhesive  tapes 
101  and  121  printed  under  conditions  which  are  the 
same  as  those  of  each  of  FIGS  10A-10E,  respectively. 

In  the  case  of  FIGS  11A-11D,  since  the  cassette 
100  having  the  adhesive  tape  101  of  16  mm  width  is 
loaded  in  the  printer  unit  22,  the  control  unit  50  provides 
the  16  mm  signal  and  the  cassette-loading  signal  to  the 
print  control  unit  55.  In  the  case  of  FIG.  1  1  E,  since  the 
cassette  120  having  the  adhesive  tape  121  of  8  mm 
width  is  loaded  in  the  printer  unit  22,  the  control  unit  50 
provides  only  the  cassette-loading  signal  to  the  print 
control  unit  55. 

In  the  case  of  FIGS.  1  1  D  and  1  1  E,  the  control  unit 
50  supplies  the  character-pattern  data  with  respect  to 
the  line  out  of  the  printing  area  of  the  adhesive  tape  101 
or  121,  to  the  print  control  unit  55  after  the  character- 
pattern  data  of  the  lines  within  the  printing  area  of  the 
adhesive  tape  101  or  121  has  been  printed. 

The  automatic  character-size  setting  mode  process 
will  now  be  described  with  reference  to  the  flow  chart 
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shown  in  FIG.  12. 
First,  the  control  unit  50  supplies  the  document  data 

from  the  document  memory  unit  51  to  the  arithmetic  unit 
52  when  the  automatic  character-size  setting  mode  is 
designated  by  the  keyboard  12  (STEP  B1).  The  arith-  s 
metic  unit  52  judges  the  largest  character-size  from  the 
character-size  data  output  from  the  document  memory 
unit  51  (STEP  B2).  The  control  unit  50  also  supplies  the 
tape-width  data  from  analog-digital  converting  unit  54  to 
the  arithmetic  unit  52.  Then,  the  arithmetic  unit  52  10 
judges  the  width  of  the  adhesive  tape  101  or  121  is 
(STEP  B3).  If  the  adhesive  tape  is  8  mm  wide,  the  con- 
trol  unit  50  controls  the  character-size  modification  unit 
56,  so  as  to  modify  the  largest  character-size  pattern  to 
be  the  character  pattern  having  64  dots  x  64  dots  (STEP  is 
B4).  If  the  adhesive  tape  is  10  mm  width,  the  control  unit 
50  controls  the  character-size  modification  unit  56,  so 
as  to  modify  the  largest  character-size  pattern  to  be  the 
character  pattern  having  96  dots  x  96  dots  (STEP  B5). 
If  the  adhesive  tape  is  16  mm  width,  the  control  unit  50  20 
controls  the  character-size  modification  unit  56,  so  as  to 
modify  the  largest  character-size  pattern  to  be  the  char- 
acter  pattern  having  128  dots  x  128  dots  (STEP  B6). 

FIGS.  13A-13C  show  the  printed  adhesive  tape  101 
or  121  printed  based  on  above-described  process.  25 

The  document  data  "TOKYO  JAPAN  (STOP)"  to  be 
printed  is  composed  of  the  document  data  "TOKYO" 
designated  with  the  character-size  [2  x  2]  and  the  docu- 
ment  data  "JAPAN"  designated  with  the  character-size 
[1x1].  In  the  case  of  FIG.  13A,  since  the  adhesive  tape  30 
is  8  mm  wide,  the  document  data  "TOKYO"  is  modified 
to  be  the  character  pattern  having  64  dots  x  64  dots. 
Accordingly,  the  document  data  "JAPAN"  is  modified  to 
be  the  character  pattern  having  32  dots  x  32  dots.  In  the 
case  of  FIG.  13B,  since  the  adhesive  tape  is  10  mm  35 
wide,  the  document  data  "TOKYO"  is  modified  to  be  the 
character  pattern  having  80  dots  x  80  dots  and  the  doc- 
ument  data  "JAPAN"  is  modified  to  be  that  of  40  dots  x 
40  dots.  In  the  case  of  FIG.  13A,  since  the  adhesive 
tape  is  16  mm  wide,  the  document  data  "TOKYO"  is  40 
modified  to  be  the  character  pattern  having  1  28  dots  x 
1  28  dots  and  the  document  data  "JAPAN"  is  modified  to 
be  that  of  64  dots  x  64  dots. 

As  described  above,  since  the  character  pattern 
data  is  automatically  modified  based  on  the  width  of  the  45 
adhesive  tape  provided  in  the  cassette  which  is  loading 
into  the  printer  unit,  the  character-size  data  does  not 
have  to  be  manually  modified  every  time  the  cassette  is 
changed. 

50 
Claims 

1  .  A  tape  printer  comprising  : 

a  housing  (11,14);  ss 

a  tape  member  (100,101,108,120,121,128) 
mountable  in  said  housing  (11,14),  said  tape 
member  (100,101,108,120,121,128)  having  a 

given  width; 

data  input  means  (12)  for  inputting  alphanu- 
meric  data  to  be  printed; 

printing-size  designating  means  (12)  which  can 
designate  a  plurality  of  printing-sizes  regarding 
to  each  of  alphanumeric  data  inputted  from 
said  input  means; 

printing  means  (25,200)  provided  in  said  hous- 
ing  (11,14),  for  printing  the  data  inputted  from 
said  data  input  means  (12)  on  said  tape  mem- 
ber  (100,101,108,120,121,128); 
characterized  by 

tape-width  detecting  means  (31)  provided  in 
said  housing  (11,14),  for  detecting  the  tape- 
width  of  said  tape  member 
(100,101,108,120,121,128)  mounted  in  said 
housing  (11,14); 

biggest  size  detecting  means  (50,52)  for 
detecting  a  biggest  printing-size  among  print- 
ing-sizes  designated  by  said  printing-size  des- 
ignating  means  (12); 

printing-size  modifying  means  (50,52,56)  for 
automatically  modifying  each  of  the  plurality  of 
printing-sizes  designated  by  said  printing-size 
designating  means  (12),  so  that  the  biggest 
printing-size  detected  by  said  biggest  size 
detecting  means  (50,52)  corresponds  to  the 
tape-width  detected  by  said  tape-width  detect- 
ing  means  (31);  and 

printing  control  means  for  controlling  a  printing 
operation  of  said  printing  means  (25,200) 
based  on  the  tape-width  detected  by  said  tape- 
width  detecting  means  (31),  so  that  said  print- 
ing  means  (25,200)  prints  said  inputted  data  in 
an  area  corresponding  to  the  width  of  said  tape 
member  (100,101,108,120,  121,128)  with 
printing-size  modified  by  said  printing-size 
modifying  means  (50,52,56). 

2.  The  tape  printer  according  to  claim  1  ,  wherein: 

said  printing  means  includes  a  plurality  of  print- 
ing  elements  (200)  arranged  in  a  direction  with 
respect  to  the  width  of  said  tape  member;  and 

said  printing  control  means  includes  means 
(25,  50,  201,202,203,204)  for  activating 
selected  ones  of  said  printing  elements  (200) 
which  are  arranged  in  range  within  the  tape- 
width  detected  by  said  tape-width  detecting 
means. 
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3.  The  tape  printer  according  to  claim  1  ,  wherein: 

said  printing  means  includes  a  plurality  of  print- 
ing  elements  (200)  arranged  in  a  direction  with 
respect  to  the  width  of  said  tape  member;  and  s 

said  printing  control  means  includes  activating 
means  (25,50,201,202,203,204)  for  activating 
said  printing  elements  and  inhibiting  means 
(25,50,201,202,203,204)  for  inhibiting  said  w 
activating  means  (25,50,201,  202,203,204) 
from  activating  selected  ones  of  said  printing 
elements  (200)  which  are  arranged  out  of  a 
range  within  the  tape-width  detected  by  said 
tape-width  detecting  means.  is 

4.  The  tape  printer  according  to  any  of  claims  1  to  3, 
further  comprising: 

judging  means  (51)  including  means  (51)  for 
comparing  the  printing-width  detected  by  said 
printing-width  detecting  means  with  the  tape- 
width  detected  by  said  tape-width  detecting  30 
means,  and  means  (51)  forjudging  whether  or 
not  the  data  stored  in  said  memory  means  can 
be  printed  on  said  given  width  of  said  tape 
member  mounted  in  said  housing  means. 

35 
5.  The  tape  printer  according  to  claim  4,  further  com- 

prising: 

6.  The  tape  printer  according  to  any  of  claims  1  to  5,  45 
characterized  in  that  said  printing-size  modifying 
means  (50,52,56)  changes  the  print  size  of  each  of 
the  alphanumeric  data  inputted  from  said  input 
means  while  keeping  a  relative  size  relationship 
between  the  plurality  of  print-sizes.  so 

7.  The  tape  printer  according  to  any  of  claims  1  to  6, 
wherein: 

thickness  which  is  a  function  of  the  width  of 
said  printing  tape  (101,121)  contained  therein; 
and 
said  tape-width  detecting  means  includes 
means  (31)  for  detecting  the  thickness  of  said 
cassette  case  (100,108,120,128),  so  as  to 
thereby  detect  the  width  of  said  printing  tape 
(101,121)  contained  in  said  cassette  case 
(100,108,120,128). 

8.  The  tape  printer  according  to  claim  7,  further  com- 
prising: 

accommodating  means  (22)  provided  in  said 
housing,  for  removable  accommodating  said 
cassette  case  therein;  and 

adjusting  means  (30)  provided  in  accommodat- 
ing  means  (22),  for  adjusting  one  of  upper  sur- 
face  and  lower  surface  of  said  cassette  case  to 
a  predetermined  position  when  said  cassette 
case  is  accommodated  in  said  accommodating 
means  (22); 

and  wherein  said  tape-width  detecting  means 
includes  means  (35,36)  for  detecting  a  position 
of  another  of  the  upper  surface  and  lower  sur- 
face  of  said  cassette  case  when  said  cassette 
case  is  accommodated  in  said  accommodating 
means  (22). 

Patentanspruche 

1.  Banddrucker  mit: 

einem  Gehause  (11,  14); 

einem  Bandteil  (100,  101,  108,  120,  121,  128), 
das  in  das  Gehause  (11,  14)  einbaubar  ist, 
wobei  das  Bandteil  (100,  101,  108,  120,  121, 
1  28)  eine  vorgegebene  Breite  aufweist; 

einer  Dateneingabeeinrichtung  (12)  zum  Ein- 
geben  von  alphanumerischen,  zu  druckenden 
Daten; 

einer  DruckgroBenbestimmungseinrichtung 
(12),  welche  eine  Vielzahl  von  DruckgroBen 
bestimmen  kann  bezuglich  jeder  der  alphanu- 
merischen,  von  der  Eingabeeinrichtung  einge- 
gebenen  Daten; 

einer  Druckeinrichtung  (25,  200),  die  in  dem 
Gehause  (11,14)  vorgesehen  ist,  zum  Drucken 
der  Daten,  die  von  der  Dateneingabeeinrich- 
tung  (12)  eingegeben  worden  sind,  auf  das 
Bandteil  (100,  101,  108,  120,  121,  128); 
gekennzeichnet  durch: 

said  tape  member  includes  a  printing  tape  ss 
(101,121)  having  a  given  width,  to  have  the 
data  printed  thereon  by  said  printing  means 
and  a  cassette  case  (100,108,120,128)  having 
said  printing  tape  therein  and  having  a  cassette 

memory  means  (51)  for  storing  data  to  be  20 
printed  by  said  printing  means; 

printing-width  detecting  means  (50,52)  for 
detecting  printing-width  with  respect  to  the  data 
stored  in  said  memory  means  (51);  and  25 

indicating  means  (13)  for  indicating  whether  or 
not  the  data  stored  in  said  memory  means  can  40 
be  printed  on  said  given  width  of  said  tape 
member  mounted  in  said  housing,  based  on  a 
result  of  said  judging  means. 
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eine  Bandbreitendetektiereinrichtung  (31),  die 
in  dem  Gehause  (11,  14)  vorgesehen  ist,  zum 
Detektieren  der  Bandbreite  des  Bandteils  (100, 
101,  108,  120,  121,  128),  das  in  dem  Gehause 
(11,  14)  eingebaut  ist; 

eine  Detektiereinrichtung  (50,  52)  zum  Detek- 
tieren  der  groBten  DruckgroBe  unter  den  von 
der  DruckgroBenbestimmungseinrichtung  (12) 
bestimmten  DruckgroBen; 

eine  DruckgroBenanderungseinrichtung  (50, 
52,  56)  zum  automatischen  Andern  jeder  der 
Vielzahl  von  DruckgroBen,  welche  von  der 
DruckgroBenbestimmungseinrichtung  (1  2) 
bestimmt  worden  sind,  so  daB  die  groBte 
DruckgroBe,  welche  von  der  Detektiereinrich- 
tung  (50,  52)  detektiert  wurde,  mit  der  Band- 
breite  iibereinstimmt,  welche  von  der 
Bandbreitendetektiereinrichtung  (31)  detektiert 
wurde;  und 

eine  Drucksteuereinrichtung  zum  Steuern 
eines  Druckbetriebs  der  Druckeinrichtung  (25, 
200)  auf  der  Grundlage  der  Bandbreite,  die  von 
der  Bandbreitendetektiereinrichtung  (31) 
detektiert  worden  ist,  so  daB  die  Druckeinrich- 
tung  (25,  200)  die  eingegebenen  Daten  in 
einem  Bereich  entsprechend  der  Breite  des 
Bandteils  (100,  101,  108,  120,  121,  128),  mit 
einer  durch  die  DruckgroBenanderungseinrich- 
tung  (50,  52,  56)  geanderten  DruckgroBe 
druckt. 

2.  Banddrucker  gemaB  Anspruch  1  ,  wobei: 

die  Druckeinrichtung  eine  Vielzahl  von  Druck- 
elementen  (200)  aufweist,  die  in  einer  Richtung 
in  bezug  auf  die  Breite  des  Bandteils  angeord- 
net  sind;  und 

die  Drucksteuereinrichtung  eine  Einrichtung 
(25,  50,  201  ,  202,  203,  204)  aufweist  zum  Akti- 
vieren  von  einigen  ausgewahlten  Druckele- 
menten  (200),  die  im  Bereich  innerhalb  der 
Bandbreite  angeordnet  sind,  die  von  der  Band- 
breitendetektiereinrichtung  detektiert  worden 
ist. 

3.  Banddrucker  gemaB  Anspruch  1  ,  wobei: 

die  Druckeinrichtung  eine  Vielzahl  von  Druck- 
elementen  (200)  aufweist,  die  in  einer  Richtung 
in  bezug  auf  die  Breite  des  Bandteils  angeord- 
net  sind;  und 

die  Drucksteuereinrichtung  eine  Aktivierungs- 
einrichtung  (25,  50,  201,  202,  203,  204)  auf- 
weist  zum  Aktivieren  der  Druckelemente  und 

eine  Sperreinrichtung  (25,  50,  201,  202,  203, 
204)  aufweist,  urn  die  Aktivierungseinrichtung 
(25,  50,  201  ,  202,  203,  204)  an  der  Aktivierung 
einiger  ausgewahlter  Druckelemente  (200),  die 

5  auBerhalb  eines  Bereichs  innerhalb  der  Band- 
breite  angeordnet  sind,  die  von  der  Bandbrei- 
tendetektiereinrichtung  detektiert  worden  ist, 
zu  hindern. 

10  4.  Banddrucker  gemaB  einem  der  Anspriiche  1  bis  3, 
wobei  weiterhin  vorgesehen  sind: 

eine  Speichereinrichtung  (51)  zum  Speichern 
von  Daten,  die  von  der  Druckeinrichtung 

15  gedruckt  werden  sollen; 

eine  Druckbreitendetektiereinrichtung  (50,  52) 
zum  Detektieren  der  Druckbreite  in  bezug  auf 
die  Daten,  die  in  der  Speichereinrichtung  (51) 

20  gespeichert  sind;  und 

eine  Abschatzeinrichtung  (51),  die  eine  Ein- 
richtung  (51)  aufweist  zum  Vergleichen  der 
Druckbreite,  die  von  der  Druckbreitendetektier- 

25  einrichtung  detektiert  worden  ist,  mit  der  Band- 
breite,  die  von  der  Bandbreitendetektierein- 
richtung  detektiert  worden  ist,  und  eine  Einrich- 
tung  (51)  aufweist,  zum  Abschatzen,  ob  die 
Daten,  die  in  der  Speichereinrichtung  gespei- 

30  chert  sind,  auf  der  vorgegebenen  Breite  des 
Bandteils,  das  in  der  Gehauseeinrichtung  ein- 
gebaut  ist,  gedruckt  werden  konnen  oder  nicht. 

5.  Banddrucker  gemaB  Anspruch  4,  wobei  weiterhin 
35  vorgesehen  ist: 

eine  Anzeigeeinrichtung  (13)  zum  Anzeigen, 
ob  die  Daten,  die  in  der  Speichereinrichtung 
gespeichert  sind,  auf  der  vorgegebenen  Breite 

40  des  Bandteils,  das  in  dem  Gehause  eingebaut 
ist,  gedruckt  werden  konnen  oder  nicht,  basie- 
rend  auf  einem  Ergebnis  der  Abschatzeinrich- 
tung. 

45  6.  Banddrucker  gemaB  einem  der  Anspriiche  1  bis  5, 
dadurch  gekennzeichnet,  daB  die  DruckgroBen- 
veranderungseinrichtung  (50,  52,  56)  die  Druck- 
groBe  jeder  der  alphanumerischen  Daten 
verandert,  die  von  der  Eingabeeinrichtung  eingege- 

50  ben  wurden  unter  Beibehaltung  eines  relativen 
GroBenverhaltnisses  zwischen  der  Vielzahl  von 
DruckgroBen. 

7.  Banddrucker  gemaB  einem  der  Anspriiche  1  bis  6, 
55  wobei: 

das  Bandteil  ein  Druckband  (101,  121)  auf- 
weist,  das  eine  vorgegebene  Breite  hat,  urn  die 
Daten  mit  der  Druckeinrichtung  darauf  zu  druk- 

10 
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ken  und  ein  Kassettengehause  (100,  108,  120, 
1  28)  aufweist,  das  das  Druckband  enthalt  und 
eine  Kassettendicke  hat,  die  eine  Funktion  der 
Breite  des  Druckbandes  (101,  121)  ist,  das 
darin  enthalten  ist;  und  die  Bandbreitendetek-  5 
tiereinrichtung  eine  Einrichtung  (31)  aufweist 
zum  Detektieren  der  Dicke  des  Kassettenge- 
hauses  (100,  108,  120,  128),  urn  dadurch  die 
Breite  des  Druckbandes  (101,  121),  das  in  dem 
Kassettengehause  (100,  108,  120,  128)  enthal-  w 
ten  ist,  zu  detektieren. 

8.  Banddrucker  gemaB  Anspruch  7,  wobei  weiterhin 
vorgesehen  sind: 

eine  Aufnahmeeinrichtung  (22),  die  in  dem 
Gehause  vorgesehen  ist,  zum  herausnehmba- 
ren  Aufnehmen  des  Kassettengehauses;  und 

detecter  la  largeur  du  ruban  de  I'organe  a 
ruban  (100,  101,  108,  120,  121,  128)  monte 
dans  le  boTtier  (1  1  ,  14), 
un  dispositif  (50,  52)  de  detection  de  la  plus 
grande  dimension  d'impression  parmi  les 
dimensions  d'impression  designees  par  le  dis- 
positif  (12)  de  designation  de  dimension 
d'impression, 
un  dispositif  (50,  52,  56)  de  modification  de 
dimension  d'impression  destine  a  modifier 
automatiquement  chacune  de  plusieurs  dimen- 
sions  d'impression  designees  par  le  dispositif 
(12)  de  designation  de  dimension  d'impression 
af  in  que  la  plus  grande  dimension  d'impression 
detectee  par  le  dispositif  (50,  52)  de  detection 
de  la  plus  grande  dimension  corresponde  a  la 
largeur  de  ruban  detectee  par  le  dispositif  (31) 
de  detection  de  ruban,  et 
un  dispositif  de  commande  d'impression  des- 
tine  a  commander  une  operation  d'impression 
du  dispositif  d'impression  (25,  200)  en  fonction 
de  la  largeur  du  ruban  detectee  par  le  dispositif 
(31)  de  detection  de  largeur  de  ruban,  si  bien 
que  le  dispositif  d'impression  (25,  200)  imprime 
les  donnees  saisies  dans  une  zone  correspon- 
dent  a  la  largeur  de  I'organe  a  ruban  (100,  101  , 
108,  120,  121,  128)  avec  la  dimension 
d'impression  modifiee  par  le  dispositif  (50,  52, 
56)  de  modification  de  dimension  d'impression. 

2.  Imprimante  sur  ruban  selon  la  revendication  1, 
dans  laquelle  : 

le  dispositif  d'impression  comporte  plusieurs 
elements  d'impression  (200)  disposes  dans 
une  direction  par  rapport  a  la  largeur  de 
I'organe  a  ruban,  et 
le  dispositif  de  commande  d'impression  com- 
porte  un  dispositif  (25,  50,  201,  202,  203,  204) 
d'activation  d'elements  choisis  parmi  les  ele- 
ments  d'impression  (200)  qui  se  trouvent  dans 
une  plage  contenue  dans  la  largeur  du  ruban 
detectee  par  le  dispositif  de  detection  de  lar- 
geur  de  ruban. 

3.  Imprimante  sur  ruban  selon  la  revendication  1, 
dans  laquelle  : 

le  dispositif  d'impression  comporte  plusieurs 
elements  d'impression  (200)  disposes  dans 
une  direction  par  rapport  a  la  largeur  de 
I'organe  a  ruban,  et 
le  dispositif  de  commande  d'impression  com- 
porte  un  dispositif  (25,  50,  201,  202,  203,  204) 
d'activation  des  elements  d'impression  et  un 
dispositif  (25,  50,  201,  202,  203,  204)  d'inhibi- 
tion  destine  a  empecher  le  dispositif  d'activa- 
tion  (25,  50,  201  ,  202,  203,  204)  d'activer  des 
elements  choisis  parmi  les  elements  d'impres- 

eine  Ausrichteinrichtung  (30),  die  in  der  Auf-  20 
nahmeeinrichtung  (22)  vorgesehen  ist,  zum 
Ausrichten  der  oberen  Oberflache  oder  der 
unteren  Oberflache  des  Kassettengehauses  in 
eine  vorbestimmte  Position,  wenn  das  Kasset- 
tengehause  in  der  Aufnahmeeinrichtung  (22)  25 
aufgenommen  wird; 

und  wobei  die  Bandbreitendetektiereinrichtung 
eine  Einrichtung  (35,  36)  aufweist  zum  Detek- 
tieren  einer  Position  der  oberen  Oberflache  30 
oder  der  unteren  Oberflache  des  Kassettenge- 
hauses,  wenn  das  Kassettengehause  in  der 
Aufnahmeeinrichtung  (22)  untergebracht  ist. 

Revendications  35 

1  .  Imprimante  sur  ruban,  comprenant  : 

un  boTtier  (11,  14) 
un  organe  a  ruban  (100,  101,  108,  120,  121,  40 
128)  qui  peut  etre  monte  dans  le  boTtier  (11, 
14),  I'organe  a  ruban  (100,  101,  108,  120,  121, 
128)  ayant  une  largeur  determinee, 
un  dispositif  (12)  de  saisie  de  donnees  destine 
a  la  saisie  de  donnees  alphanumeriques  a  45 
imprimer, 
un  dispositif  (12)  de  designation  de  dimension 
d'impression  qui  peut  designer  plusieurs 
dimensions  d'impression  en  fonction  de  cha- 
cune  des  donnees  alphanumeriques  saisies  so 
avec  le  dispositif  de  saisie,  et 
un  dispositif  d'impression  (25,  200)  dispose 
dans  le  boTtier  (11,  14)  et  destine  a  imprimer 
les  donnees  saisies  a  partir  du  dispositif  de  sai- 
sie  de  donnees  (12)  sur  I'organe  a  ruban  (100,  55 
101,  108,  120,  121,  128), 

caracterisee  par 
un  dispositif  (31)  de  detection  de  largeur  de 
ruban  place  dans  le  boTtier  (1  1  ,  1  4)  et  destine  a 
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sion  (200)  qui  sont  en  dehors  de  la  plage  de 
largeurs  de  ruban  detectees  par  le  dispositif  de 
detection  de  largeur  de  ruban. 

Imprimante  sur  ruban  selon  I'une  quelconque  des  s 
revendications  1  a  3,  comprenant  en  outre  : 

un  dispositif  a  memoire  (51)  destine  a  conser- 
ver  des  donnees  a  imprimer  par  le  dispositif 
d'impression,  10 
un  dispositif  (50,  52)  de  detection  de  largeur 
d'impression  destine  a  detecter  la  largeur 
d'impression  en  fonction  des  donnees  conser- 
vees  dans  le  dispositif  a  memoire  (51),  et 
un  dispositif  (51)  de  decision  comprenant  un  is 
dispositif  (51)  de  comparaison  de  la  largeur 
d'impression  detectee  par  le  dispositif  de 
detection  de  largeur  d'impression  a  la  largeur 
du  ruban  detectee  par  le  dispositif  de  detection 
de  largeur  de  ruban,  et  un  dispositif  de  decision  20 
(51)  destine  a  determiner  si  les  donnees  con- 
servees  dans  le  dispositif  de  memoire  peuvent 
etre  imprimees  ou  non  sur  une  largeur  determi- 
nee  de  I'organe  a  ruban  monte  dans  le  disposi- 
tif  a  boTtier.  25 

Imprimante  sur  ruban  selon  la  revendication  7, 
comprenant  en  outre  : 

un  dispositif  (22)  de  logement  place  dans  le 
boTtier  et  destine  a  loger  temporairement  le 
carter  de  cassette,  et 
un  dispositif  (30)  d'ajustement  place  dans  le 
dispositif  de  logement  (22)  et  destine  a  ajuster 
I'une  des  surfaces  superieure  et  inferieure  du 
carter  de  cassette  en  position  predeterminee 
lorsque  le  carter  de  cassette  est  loge  dans  le 
dispositif  de  logement  (22),  et 
le  dispositif  de  detection  de  dimension  de 
ruban  comporte  un  dispositif  (35,  36)  destine  a 
detecter  une  position  d'une  autre  des  surfaces 
superieure  et  inferieure  du  boTtier  de  cassette 
lorsque  celui-ci  est  loge  dans  le  dispositif  de 
logement  (22). 

5.  Imprimante  sur  ruban  selon  la  revendication  4, 
comprenant  en  outre  un  dispositif  indicateur  (13) 
destine  a  indiquer  si  les  donnees  conservees  dans 
le  dispositif  a  memoire  peuvent  etre  imprimees  ou  30 
non  sur  la  largeur  determinee  de  I'organe  monte 
dans  le  boTtier,  d'apres  le  resultat  du  dispositif  de 
decision. 

6.  Imprimante  sur  ruban  selon  I'une  quelconque  des  35 
revendications  1  a  5,  caracterisee  en  ce  que  le  dis- 
positif  (50,  52,  56)  de  modification  de  dimension 
d'impression  change  la  dimension  d'impression  de 
chaque  caractere  alphanumerique  saisi  a  partir  du 
dispositif  de  saisie  en  gardant  une  relation  determi-  40 
nee  entre  les  diverses  dimensions  d'impression. 

7.  Imprimante  sur  ruban  selon  I'une  quelconque  des 
revendications  1  a  6,  dans  laquelle  : 

45 
I'organe  a  ruban  comprend  un  ruban  d'impres- 
sion  (101,  121)  de  largeur  donnee,  sur  lequel 
des  donnees  sont  imprimees  par  le  dispositif 
d'impression,  et  un  carter  de  cassette  (100, 
108,  120,  128)  dans  lequel  est  place  le  ruban  so 
d'impression  et  ayant  une  epaisseur  de  cas- 
sette  qui  est  fonction  de  la  largeur  du  ruban 
d'impression  (101,  121)  contenu  a  I'interieur,  et 
le  dispositif  de  detection  de  largeur  de  ruban 
comporte  un  dispositif  (31)  destine  a  detecter  55 
I'epaisseur  du  carter  de  cassette  (100,  108, 
120,  128),  afin  qu'il  detecte  ainsi  la  largeur  du 
ruban  d'impression  (101,  121)  contenu  dans  le 
boTtier  de  cassette  (100,  108,  120,  128). 
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