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Manual  scanning  type  printing  device. 

are  arranged  between  the  driving  gear  (31  )  and  take- 
up  gear  (41).  An  encode  plate  (36)  is  coaxiaily  coup- 
led  with  one  of  the  intermediate  gears  (32  to  40). 
The  intermediate  gears,  encode  plate  and  take-up 
gear  are  linearly  arranged  in  the  longitudinal  direc- 
tion  along  the  hollow  portion  so  that  a  practical  pen 
type  manual  scanning  type  printing  device  whose 
width  is  small  can  be  attained. 

r f ©   A  manual  scanning  type  printing  device  formed 
with  a  long  and  narrow  cylindrical  shape  is  dis- 

g?  closed.  Casing  member  (14)  has  a  longitudinal  hol- 
tglow  portion.  An  ink  tape  cassette  (21)  is  received  in 

the  hollow  portion.  A  thermal  head  (24)  and  a  rubber 
2!  roller  (29)  rotating  on  recording  paper  are  arranged 
CO  below  the  ink  tape  cassette  mounting  section.  A 
—  driving  gear  (31)  is  coaxiaily  coupled  with  the  rubber 

roller  (29).  A  take-up  gear  (41)  having  a  take-up  shaft 
O-(42)  for  taking  up  the  ink  tape  is  arranged  in  the  ink 
*^tape  cassette  receiving  section  of  the  hollow  portion. 

Further,  a  plurality  of  intermediate  gears  (32  to  40) 

Xerox  Copy  Centre 



EP  0  342  697  A2 

22b ,  

2 2 a  

I4x 
23 

27a 

1a 



EP  0  342  697  A2 

Manual  scanning  type  printing  device 

width  and  in  which  rotation  of  the  paper-contact 
roller  can  be  serially  transmitted  to  the  ink  tape 
take-up  shaft  and  the  encode  plate,  thus  permitting 
information  to  be  printed  on  small  recording  paper 

5  such  as  a  pocket  notebook  or  specified  area. 
The  above  object  of  this  invention  can  be  at- 

tained  by  a  manual  scanning  type  printing  device 
comprising  a  casing  member  formed  in  cylindrical 
configuration  having  a  longitudinal  hollow  portion;  a 

w  driving  rotor  disposed  on  the  bottom  side  of  the 
casing  member  so  as  to  be  rotated  on  recording 
paper;  a  printing  head  arranged  on  the  bottom  side 
of  the  hollow  portion  of  the  casing  member  and 
having  a  printing  element  formation  surface  in 

75  which  a  plurality  of  printing  elements  are  arranged; 
resilient  supporting  means  arranged  in  the  hollow 
portion  of  the  casing  member,  for  biasing  the  print- 
ing  head  to  press  the  printing  element  formation 
surface  against  the  recording  paper;  an  ink  tape 

20  take-up  rotor  arranged  in  the  hollow  portion  of  the 
casing  member,  for  taking  up  an  ink  tape  of  an  ink 
tape  cassette  mounted  in  the  hollow  portion  of  the 
casing  member;  at  least  one  first  intermediate  rotor 
disposed  between  the  driving  rotor  and  the  ink  tape 

25  take-up  rotor;  a  second  intermediate  rotor  disposed 
between  the  first  intermediate  rotor  and  the  driving 
rotor  or  above  the  ink  tape  take-up  rotor;  and  an 
encode  plate  coupled  to  the  second  intermediate 
rotor  so  as  to  be  rotated  with  the  second  intermedi- 

30  ate  rotor;  the  first  and  second  intermediate  rotors, 
the  encode  plate  and  the  ink  tape  take-up  rotor 
being  linearly  arranged  in  the  longitudinal  direction 
of  the  hollow  portion  and  connected  to  each  other 
to  be  rotated  by  a  preset  rotation  angle  according 

35  to  rotation  of  the  driving  rotor. 
This  invention  can  be  more  fully  understood 

from  the  following  detailed  description  when  taken 
in  conjunction  with  the  accompanying  drawings,  in 
which: 

40  Figs.  1  to  8  show  a  first  embodiment  of  this 
invention,  Fig.  1  being  a  perspective  view  showing 
a  word  processor  and  a  printing  device,  Fig.  2 
being  an  exterior  view  showing  the  printing  section 
of  the  above  word  processor  of  Fig.  1  ,  Fig.  3  being 

45  a  block  diagram  showing  an  electronic  circuit  of  the 
word  processor,  Fig.  4  being  a  diagram  showing 
the  data  construction  of  an  interruption  code  in  the 
memory  section  of  the  word  processor,  Fig.  5 
showing  document  data  stored  in  the  memory  see- 

so  tion  of  the  word  processor,  Fig.  6  being  a  flowchart 
showing  the  printing  data  processing  for  the  print- 
ing  operation  of  the  word  processor,  Figs.  7A  and 
7B  showing  the  printing  direction  specifying  states 

This  invention  relates  to  a  manual  scanning 
type  printing  device. 

Conventionally,  a  manual  scanning  type  print- 
ing  device  which  is  manually  scanned  on  paper  to 
print  predetermined  information  on  paper  is  well 
known. 

Such  a  printing  device  is  disclosed  in,  for  ex- 
ample,  U.S.P.  specification  No.  3,767,020.  In  this 
manual  scanning  type  printing  device,  when  a  long 
and  narrow  casing  member  is  laid  and  scanned  on 
the  paper,  rollers  of  the  casing  member  are  rotated 
on  the  paper.  The  rotation  movement  of  the  rollers 
are  transmitted  to  an  ink  tape  take-up  shaft  and" 
encode  plate  via  transmission  gears,  the  ink  tape  is 
taken  up,  and  the  rotation  angle  of  the  encode 
plate  is  detected  by  means  of  a  rotation  sensor. 
Then,  the  printing  head  is  driven  according  to  the 
detected  signal  of  the  rotation  sensor  to  print  the 
preset  information  on  the  paper  via  the  ink  tape 
(refer  to  Fig.  4  in  the  U.S.P.  specification).  The  ink 
tape  is  moved  in  a  direction  perpendicular  to  that 
of  the  movement  of  the  casing  member  and  is 
taken  up  by  the  tape  take-up  shaft. 

In  the  above  manual  scanning  type  printing 
device,  the  encode  plate  is  rotated  in  the  same 
direction  as  the  paper-contact  roller  and  the  ink 
tape  is  taken  up  in  a  direction  perpendicular  to  the" 
scanning  direction  of  the  casing  member.  There- 
fore,  the  transmission  gear  connected  to  the  paper- 
contact  roller  must  be  constituted  to  have  two 
trains  of  gears  for  respectively  driving  the  encoder 
plate  and  the  ink  tape.  More  specifically,  a  train  of 
the  encoder  driving  gears  is  constituted  to  have  an 
intermediate  gear  which  can  be  formed  of  a  spur 
gear  and  arranged  on  a  line  since  the  axes  of  the 
encode  plate  and  the  paper-contact  roller  are  par- 
allel  with  each  other.  However,  in  a  train  of  the  ink 
tape  driving  gears,  since  the  axis  of  the  ink  tape 
take-up  roller  is  perpendicular  to  that  of  the  paper- 
contact  roller,  the  intermediate  gear  must  be 
formed  of  a  bevel  gear  so  as  to  convert  the  rotation 
direction  of  the  paper-contact  roller  to  that  of  the 
ink  tape  take-up  shaft. 

As  a  result,  the  width  of  the  printing  device 
becomes  extremely  large.  Therefore,  when  scan- 
ning  the  casing  member,  it  becomes  necessary  to 
set  the  casing  member  in  parallel  with  and  close  to 
the  paper.  With  this  construction,  when  it  is  re- 
quired  to  print  information  on  small  recording  paper 
such  as  a  pocket  notebook  or  specified  area,  the 
paper-contact  roller  may  run  off  the  paper,  prevent- 
ing  the  adequate  printing  operation. 

An  object  of  this  invention  is  to  provide  a 
manual  scanning  type  printing  device  which  can  be 
formed  simple  in  construction  and  with  a  narrow 
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displayed  on  display  unit  13.  When  the  document 
thus  formed  is  printed,  the  operator  specifies  the 
printing  mode  by  operating  the  mode  selection 
key.  Then,  the  operator  sets  thermal  head  unit  17 

5  of  printing  device  1  in  contact  with  the  surface  »f 
recording  paper  A  and  moves  printing  device  1  in  a 
direction  indicated  by  arrow  X  with  printing  switch 
14s  kept  depressed.  As  a  result,  the  input  docu- 
ment  is  printed  on  recording  paper  A.  Printing 

io  observing  window  14x  is  formed  on  the  lower  rear 
side  portion  of  printing  device  1  by  partly  cutting 
away  the  lower  rear  side  portion  of  printing  device 
1.  The  printing  position  with  respect  to  recording 
paper  A  can  be  correctly  determined  by  observing 

75  thermal  head  24  via  observing  window  14x. 
The  document  data  displayed  on  display  unit 

13  is  scrolled  by  operation  of  the  cursor  key.  The 
operator  may  operate  the  cursor  key  while  observ- 
ing  the  displayed  document  data  so  as  to  select  a 

20  desired  character  series  separated  as  printing  char- 
acter  data  by  the  interruption  code.  Then,  the  oper- 
ator  can  specify  the  printing  operation  of  normal 
(real  image)  printing  or  reversed  (mirror  image) 
character  printing  by  setting  the  cursor  on  the 

25  position  of  the  interruption  code  attached  behind 
the  selected  character  series  and  operating 
normal/reverse  key  12c.  At  this  time,  specified 
printing  recognition  mark  \E\  representing 
the  specified  direction  and  the  printing  operation  of 

30  normal  printing  or  reversed  character  printing  is 
displayed  instead  of  mark  H]  in  position  of 
the  interruption  code  of  the  document  character 
series  selected  as  printing  character  data  on  dis- 
play  unit  13. 

35  When  an  interruption  code  following  the  print- 
ing  data  is  read  out  from  the  memory  in  the  opera- 
tion  of  printing  the  document  data,  the  printing 
operation  is  immediately  interrupted. 

Fig.  2  shows  the  structure  of  printing  section 
40  20  formed  in  printing  device  1  .  As  shown  in  Fig.  2, 

casing  body  14  of  printing  device  1  is  formed  in  a 
hollow  cylindrical  configuration.  Ink  tape  cassette 
21  is  detachably  mounted  on  printing  section  20. 
Ink  tape  cassette  21  includes  take-up  spool  22a  for 

45  taking  up  ink  tape  23  and  supply  spool  22b  for 
feeding  out  ink  tape  23.  Thermal  transfer  ink  tape 
23  partly  extends  out  from  the  lower  portion  of  ink 
tape  cassette  21  and  both  ends  of  the  tape  are 
fixed  on  spools  22a  and  22b.  Thermal  head  unit  1  7 

50  is  disposed  on  the  lower  portion  of  printing  section 
20.  Thermal  head  unit  17  includes  thermal  head  24. 
The  heat  radiation  surface  of  thermal  head  24 
slightly  protrudes  from  the  bottom  surface  of  cas- 
ing  body  14.  Thermal  head  24  has  a  line  type  heat 

55  generator  disposed  on  the  lower  flat  portion  there- 
of.  Further,  thermal  head  24  is  mounted  so  as  to  be 
vertically  moved  with  respect  to  head  mounting 
member  25.  Thermal  head  24  normally  biased 

of  the  word  processor,  and  Fig.  8  showing  the 
printing  states  of  the  word  processor  corresponding 
to  Figs.  7A  and  7B; 

Figs.  9  to  1  1  show  a  second  embodiment  of 
this  invention,  Fig.  9  being  an  external  view  of  a 
manual  scanning  type  printing  device,  Fig.  10  be- 
ing  an  exploded  perspective  view  of  the  printing 
device,  and  Fig.  1  1  being  a  block  diagram  showing 
the  electronic  circuit  of  the  printing  device;  and 

Figs.  12  and  13  are  front  views  showing  ink 
tape  take-up/transmission  mechanisms  of  other 
embodiments. 

There  will  now  be  described  an  embodiment  of 
this  invention  with  reference  to  the  accompanying 
drawings. 

Fig.  1  is  an  exterior  view  of  one  embodiment  of 
this  invention  applied  to  a  word  processor.  Word 
processor  body  10  is  a  stationary  type,  for  exam-- 
pie.  Key  input  section  11,  function  keys  12  and 
display  unit  13  are  provided  on  word  processor  10. 
Key  input  section  11  includes  a  number  of  input 
keys  for  inputting  numerals,  characters  and  the 
like. 

Further,  function  keys  12  include  interruption 
key  12a  and  normal/reverse  key  12c  in  addition  to 
a  mode  selection  key  for  selecting  a  word  proces- 
sor  mode  or  printing  mode,,  an  execution  key  for 
specifying  the  start  and  end  of  document  input, 
and  various  keys  used  in  a  general  word  processpr 
for  specifying  the  insertion,  deletion  and  correction 
of  an  input  sentence  or  sentences.  Interruption  key 
12a  is  a  key  for  specifying  separation  between 
desired  clauses  of  an  input  document. 
Normal/reverse  key  12c  is  used  to  specify  the 
operation  of  printing  reversed  characters  when 
printing  a  character  series  of  the  separated  docu- 
ment  on  a  transparent  material,  for  example.  Char- 
acters  and  symbols  input  by  key  input  section  11 
and  function  keys  12  are  sequentially  displayed  on 
display  unit  13. 

Manual  scanning  type  printing  device  1  is  con- 
nected  to  word  processor  10  via  connection  cord 
15.  Thermal  head  unit  17  is  disposed  on  the  bot- 
tom  portion  of  printing  device  1  .  Thermal  head  unit 
17  has  thermal  head  24  shown  in  Fig.  2.  For 
example,  thermal  head  24  is  a  line  type  thermal 
head  with  a  line  of  48  dots  and  the  direction  in 
which  the  line  of  dots  extends  is  set  in  parallel  with 
the  width  direction  of  printing  device  1  . 

An  operator  may  input  desired  document  data 
by  operating  the  mode  selection  key  to  specify  the 
word  processor  mode  and  then  operating  various 
keys  of  key  input  section  11.  When  the  document 
data  is  input,  interruption  key  12a  is  operated  for 
each  clause  of  the  input  document.  When  interrup- 
tion  key  12a  is  operated,  a  preset  separation  code 
(interruption  code)  is  input  and  symbol  [s]  is 
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take-up  gear  41  rotates  in  an  ink  tape  take-up 
direction  (counterclockwise  direction),  stopper  arm 
43  rotates  by  a  preset  angle  in  the  same  direction 
and  is  stopped.  In  contrast,  when  take-up  gear  41 

•5  rotates  in  a  reverse  direction  (clockwise  direction), 
arm  43  rotates  until  stopper  gear  44  at  the  tip  end 
thereof  comes  into  engagement  with  intermediate 
gear  40,  and  is  then  engaged  with  intermediate 
gear  40  and  stopped.  That  is,  intermediate  gears 

70  40  and  41  ,  stopper  arm  43  and  stopper  gear  44  are 
combined  to  constitute  a  reverse  rotation  inhibition 
mechanism.  Further,  encode  plate  36  and  tape 
take-up  shaft  42  are  rotated  with  respect  to  rubber 
roller  29  by  means  of  one  train  of  gears.  Therefore, 

75  the  dimension  in  the  width  direction  (scanning  di- 
rection  X)  of  printing  section  20  can  be  made 
small,  thereby  reducing  the  whole  size  of  printing 
device  1. 

Ink  tape  cassette  21  is  mounted  on  printing 
20  section  20  with  take-up  shaft  42  used  as  its  sup- 

porting  shaft.  Thermal  transfer  ink  tape  23  extend- 
ing  outwardly  from  cassette  21  at  the  lower  portion 
thereof  is  guided  by  means  of  ink  tape  guide 
section  26  and  set  in  contact  with  the  head  surface 

25  of  thermal  head  24.  Ink  tape  guide  section  26 
serves  to  guide  ink  tape  23  so  as  to  precisely  set  it 
on  the  head  surface  of  thermal  head  24.  Ink  tape 
guide  section  26  is  integrally  formed  with  head 
mounting  section  25  near  thermal  head  24.  There- 

30  fore,  it  is  not  necessary  to  provide  the  guide  mem- 
bers  in  ink  tape  cassette  21.  Thus,  ink  tape  cas- 
sette  21  can  be  made  smaller,  reducing  the  whole 
size  of  printing  device  1  . 

Fig.  3  shows  the  construction  of  electronic  cir- 
35  cuits  formed  in  word  processor  body  10  and  print- 

ing  device  1.  In  Fig.  3,  51  denotes  a  control  sec- 
tion.  Control  section  51  is  supplied  with  various  key 
input  operation  signals  from  key  input  section  11 
and  function  keys  12,  a  printing  signal  from  print 

40  switch  14s  disposed  in  printing  device  1  and  a 
pulse  signal  corresponding  to  the  traveling  distance 
of  printing  device  1  or  a  traveling  distance  detec- 
tion  signal.  Control  section  51  controls  memory 
section  52,  display  character  generator  53,  printing 

45  character  generator  54  and  printing  control  section 
55  in  response  to  various  key  operation  signals  or 
switching  operation  signals  from  key  input  section 
11,  function  keys  12  and  printing  switch  14s.  Fur- 
ther,  control  section  51  supplies  a  normal/reverse 

so  signal  to  character  pattern  converting  section  57  in 
response  to  the  input  operation  of  normal/reverse 
key  12c.  Memory  section  52  stores  document  in- 
formation  formed  by  the  key  input  operation  in  the 
form  of  character  code.  Upon  the  document  input 

55  operation,  an  interruption  code  input  for  each  de- 
sired  clause  by  operation  of  interruption  key  12a  is 
stored  in  memory  section  52  together  with  the 
character  codes  of  document  data. 

downwardly  by  means  of  coil  spring  16  disposed 
between  thermal  head  24  and  head  mounting 
member  25  so  that  a  desired  printing  pressure  can 
be  obtained.  Further,  ink  ribbon  guide  section  26 
and  sliding  contact  sections  27a  and  27b  which 
slide  on  recording  paper  A  in  the  printing  operation 
are  formed  integrally  with  head  mounting  member 
25.  Sliding  contact  sections  27a  and  27b  are  sepa- 
rately  arranged  in  the  width  direction  of  thermal 
head  24  and  the  intermediate  portion  therebetween 
is  cut  away.  The  cut-away  portion  is  used  as  print- 
ing  recognition  window  14X. 

Connector  28  formed  of  a  flexible  base  plate  is 
connected  to  thermal  head  24.  A  printing  control 
signal  for  thermal  head  24  is  supplied  to  thermal 
head  24  via  connector  28.  Frame  30  is  mounted  on 
the  bottom  surface  portion  of  casing  body  14  in 
which  thermal  head  24  is  arranged.  Rubber  roller 
29  is  mounted  in  front  of  frame  30.  When  printing 
device  1  is  moved  in  the  direction  indicated  by 
arrow  X  in  the  printing  operation,  rubber  roller  29 
rotates  in  contact  with  recording  paper  A.  Driving 
gear  31  having  a  shaft  which  is  also  used  as  a 
supporting  shaft  of  rubber  roller  29  is  fixed  on  the 
side  portion  of  rubber  roller  29.  Driving  gear  31  is 
formed  with  a  diameter  smaller  than  that  of  rubber 
roller  29.  Driving  gear  31  is  coupled  to  encode 
plate  36  via  intermediate  gears  32,  33,  34a,  34b 
and  35.  Encode  plate  36  is  fixed  on  one  surface  of 
intermediate  gear  35  so  as  to  be  rotated  together 
with  intermediate  gear  35.  Traveling  distance  de- 
tecting  sensor  38  including  LED  37a  and  photosen- 
sor  37b  is  disposed  near  encode  plate  36.  A  plural- 
ity  of  slits  36a,  36b,...  are  radially  formed  in  periph- 
eral  portion  of  encode  plate  36  at  regular  intervals. 
LED  37a  and  photosensor  37b  are  arranged  with 
encode  plate  36  disposed  therebetween.  Light 
emitted  from  LED  37a  is  transmitted  to  photosen- 
sor  37b  via  slits  36a,  36b,...  of  encode  plate  36. 
Encode  plate  36  is  rotated  by  moving  printing 
device  1  in  direction  X,  and  light  transmitted  from 
LED  37a  to  photosensor  37b  is  interrupted  at  a  rate 
corresponding  to  the  moving  speed  of  the  printing 
device.  That  is,  encode  plate  36,  LED  37a  and 
photosensor  37b  are  combined  to  constitute  en- 
coder  39  for  detecting  the  moving  speed  of  printing 
device  1. 

Intermediate  gear  35  integrally  connected  with 
encode  plate  36  is  further  coupled  with  take-up 
gear  41  via  intermediate  gear  40.  Therefore,  rota- 
tion  of  rubber  roller  29  is  transmitted  to  encode 
plate  36  and  to  take-up  gear  41  .  Take-up  shaft  42 
for  ink  tape  23  is  mounted  on  the  central  portion  of 
take-up  gear  41.  Stopper  arm  43  is  disposed  on 
the  stem  portion  of  take-up  shaft  42.  Stopper  arm 
43  is  pivotally  mounted  on  take-up  shaft  42.  Stop- 
per  gear  44  which  is  engaged  with  take-up  gear  41 
is  mounted  on  the  tip  end  of  stopper  arm  43.  When 
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corresponding  "interrupt"  code  mark  on  display 
unit  13  is  converted  into  a  @  or  [g] 
mark  corresponding  to  the  contents  of  the  specified 
printing  and  displayed  thereon.  The  character  data 
read  out  from  memory  section  52  in  the  printing 
operation  is  converted  into  a  pattern  corresponding 
to  the  specified  printing  mode  (normal  printing 
mode  or  reverse  printing  mode)  by  means  of  char- 
acter  pattern  converting  section  57.  The  pattern  is 
supplied  from  printing  buffer  58  to  thermal  head  24 
via  printing  control  section  55  and  is  printed.  When 
the  interrupt  code  is  detected  in  the  printing  opera- 
tion  in  which  an  encoder  pulse  is  output,  the  opera- 
tion  of  control  section  51  for  specifying  an  readout 
address  of  memory  section  52  is  interrupted,  and 
the  operation  of  printing  control  section  55  for 
controlling  the  printing  operation  of  thermal  head 
24  is  interrupted. 

Fig.  4  shows  the  construction  of  an  interrupt 
code  stored  in  memory  section  52.  The  interrupt 
code  stored  in  memory  section  52  is  formed  with 
2-byte  configuration.  An  interrupt  character  code 
corresponding  to  the  interrupt  code  is  stored  in  the 
preceding  one-byte  of  the  2-byte  configuration  and 
the  normal/reverse  flag,  character  modification 
code  and  the  like  are  stored  in  the  remaining  one- 
byte  area.  The  character  modification  and  the 
normal-  or  reversed-character  printing  specifica- 
tions  in  document  data  are  checked  based  on  the 
contents  of  the  top  interrupt  code.  When  the  oper- 
ator  selects  a  desired  character  series  in  the  docu- 
ment  data,  specifies  the  top  interrupt  code  and 
operates  normal/reverse  key  12c,  then  the 
normal/reverse  flag  is  set  at  the  memory  area  as 
shown  in  Fig.  4. 

There  will  now  be  described  an  operation  of 
the  above  word  processor. 

First,  the  operation  of  forming  a  desired  docu- 
ment  is  explained.  The  operator  sets  the  mode 
selection  key  in  function  keys  12  so  as  to  specify 
the  word  processor  mode.  As  a  result,  control 
section  51  is  set  into  the  word  processor  mode. 
Then,  the  operator  operates  key  input  section  11 
and  function  keys  12  of  word  processor  body  10  to 
input  desired  characters  and  symbols. 

When  the  operator  inputs  document  informa- 
tion  by  key  input  operation,  the  input  document 
data  is  sequentially  set  into  memory  areas  of  mem- 
ory  section  52  whose  addresses  are  specified  by 
control  section  51.  In  this  case,  the  operator  de- 
presses  interrupt  key  12c  at  each  end  of  desired 
clauses.  The  input  document  data  is  supplied  via 
display  character  generator  53  and  display  buffer 
56  and  is  displayed  on  display  unit  13. 

Fig.  5  shows  the  state  in  which  input  document 
data  is  stored  in  memory  section  52.  The  docu- 
ment  data  stored  in  memory  section  52  includes  a 
separation  code  ("interrupt  code)  set  in  position 

Individual  character  data  and  symbol  data  of 
the  document  data  stored  in  memory  section  52 
are  supplied  to  display  unit  1  3  via  display  character 
generator  53  and  display  buffer  56.  Display  unit  1  3 
displays  characters  or  symbols  corresponding  to  5 
the  received  data.  The  character  data  and  symbol 
data  are  also  supplied  to  printing  character  gener- 
ator  54  which  in  turn  generates  a  pattern  of  char- 
acters  or  symbols  to  be  actually  printed  and  cor- 
responding  to  the  received  data.  The  pattern  gen-  10 
erated  from  printing  character  generator  54  is  sup- 
plied  to  character  pattern  converting  section  57. 
Converting  section  57  converts  the  pattern  output 
order  of  the  printing  pattern  in  response  to  the 
normal/reverse  signal  from  control  section  51,  and  75 
supplies  the  converted  pattern  output  order  to 
printing  buffer  58  which  in  turn  stores  the  received 
data.  A  printing  signal  generated  by  turning  on 
printing  switch  14s  of  printing  device  1  is  supplied 
to  control  section  55.  While  the  printing  signal  is  20 
being  generated,  when  printing  control  section  55 
receives  an  encoder  pulse  from  encoder  39,  control 
section  55  transfers  the  character  pattern  stored  in 
printing  buffer  58  for  each  line  to  thermal  head  24 
of  printing  device  1  in  response  to  the  encoder  25 
pulse.  Assume  now  that  the  printing  quality  of 
thermal  head  24  is  24  x  24  dots  (em).  The  one  line 
indicates  1  line  of  24  lines  which  constitute  one 
character. 

The  character  pattern  supplied  from  printing  30 
character  generator  54  is  sequentially  output  one 
by  one  by  24  lines  from  the  leftmost  column  in  the 
right  direction  in  the  normal  printing  operation.  In 
contrast,  in  the  reversed  (mirror  image)  character 
printing  operation,  the  pattern  is  sequentially  output  35 
one  by  one  by  24  lines  from  the  rightmost  column 
in  the  left  direction. 

The  printing  document  data  read  out  from 
memory  section  52  is  also  supplied  to  interrupt 
code  determination  section  59.  Interrupt  code  de-  40 
termination  section  59  serves  to  detect  the 
"interrupt"  code  in  the  character  code  read  out 
from  memory  section  52  in  the  printing  mode.  That 
is,  interrupt  code  determination  section  59  detects 
the  readout  of  the  "interrupt"  code.  When  detecting  45 
the  "interrupt"  code,  interrupt  code  determination 
section  59  generates  an  interrupt  code  detection 
signal  which  is  in  turn  supplied  to  control  section 
51  and  printing  control  section  55. 

As  described  above,  control  section  51  has  a  so 
function  of  determining  the  contents  of  a 
normal/reverse  flag  (normal  printing  specification 
"0";  reversed  character  printing  specification  "1  ") 
which  is  stored  together  with  the  interrupt  code 
read  out  from  memory  section  55.  Control  section  55 
51  supplies  a  normal/reverse  control  signal  to  char- 
acter  pattern  converting  section  57  according  to  the 
contents  of  the  normal/reverse  flag.  In  this  case,  a 
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paper  A  with  a  preset  force  by  thermal  head  24 
which  is  biased  by  a  spring  force  of  coil  spring  16. 
In  this  case,  the  stable  contact  state  between  ther- 
mal  head  24  and  recording  paper  A  can  be  held  by 
an  adequate  contact  condition  between  recording 
paper  and  each  of  rubber  roller  29  disposed  on 
one  side  of  thermal  head  24  and  sliding  contact 
sections  27a  and  27b  disposed  separately  from 
thermal  head  24.  When  printing  device  1  is  moved 
in  direction  X,  tape  take-up  gear  41  rotates  in  a 
forward  direction,  and  stopper  arm  43  is  held  in 
position  separated  from  gear  44. 

A  traveling  distance  detection  signal  output 
from  photosensor  37b  in  the  form  of  an  encoder 
pulse  is  supplied  as  an  output  signal  of  encoder  39 
to  control  section  51  and  printing  control  section 
55.  Control  section  51  sequentially  designates 
memory  addresses  of  memory  section  52  in  re- 
sponse  to  the  traveling  distance  detection  signal 
from  encoder  39,  and  reads  out  document  data 
stored  in  the  designated  memory  area.  The  readout 
document  data  is  supplied  to  printing  character 
generator  54.  Character  generator  54  generates 
pattern  data  for  individual  characters.  The  pattern 
data  generated  is  supplied  to  printing  buffer  58  via 
character  pattern  converting  section  57.  Printing 
control  section  55  drives  thermal  head  24  in  syn- 
chronism  with  the  traveling  distance  detection  sig- 
nal  from  encoder  39  (that  is,  in  synchronism  with  . 
the  readout  timing  of  document  data  by  means  of 
control  section  51).  By  driving  thermal  head  24, 
document  data  is  thermally  transferred  to  recording 
paper  A  via  ink  tape  23.  With  the  movement  of 
printing  device  1  ,  new  or  unused  portion  of  ink  tape 
23  is  supplied  from  supply  spool  22a  of  ink  tape 
cassette  21  .  The  used  portion  of  ink  tape  23  which 
has  been  used  for  thermal  transfer  printing  by 
thermal  head  24  passes  tape  guide  section  26  and 
is  taken  up  by  means  of  take-up  spool  22b  in  ink 
tape  cassette  21.  In  this  way,  the  document  data 
stored  in  memory  section  52  is  sequentially  printed 
on  recording  paper  A  for  each  character  series  of 
clauses  divided  by  the  "interrupt"  code  by  moving 
printing  device  1  in  the  X  direction. 

Next,  the  printing  data  processing  operation 
effected  with  the  above  printing  operation  is  ex- 
plained  with  reference  to  the  flowchart  of  Fig.  6. 

Assume  that  document  data  stored  in  memory 
section  52  is  (si  CASIO  U  PRINT 

corresponding  to  the  input  position  of  interrupt  key  papi 
12c  operated  at  each  end  of  desired  clauses.  The  whic 
"interrupt"  code  is  used  as  data  for  determining  In  \\ 
the  normal  printing/reverse  printing  mode  when  the  mal 
document  data  is  printed.  5  an  i 

Next,  the  operation  of  printing  the  input  docu-  pap' 
ment  data  is  explained.  In  printing  the  input  docu-  one 
ment  data,  the  operator  sets  the  mode  selection  seel 
switch  in  function  keys  12  so  as  to  specify  the  ther 
printing  mode.  As  a  result,  control  section  51  is  set  w  in  c 
into  the  printing  mode.  At  the  same  time,  memory  forv\ 
section  52  is  set  into  a  state  in  which  the  stored  posi 
data  can  be  read  out,  and  printing  control  section 
55  is  set  into  a  wait  condition  for  the  input  of  an  fron 
encoder  pulse  from  encoder  39.  In  this  condition,  75  puls 
the  operator  moves  printing  device  1  in  a  direction  to  c 
indicated  by  arrow  X,  while  keeping  thermal  head  55. 
24  in  contact  with  recording  paper  A  and  printing  mer 
switch  14s  depressed  as  shown  in  Fig.  1.  At  this  spo 
time,  the  operator  can  visually  determine  the  print-  20  fron 
ing  position  by  thermal  head  24  and  ink  tape  23  by  stor 
observing  the  internal  portion  via  printing  deter-  doc 
mination  window  14x  which  lies  on  the  rear  side  of  gen 
printing  device  1  with  respect  to  moving  direction  patt 
X.  Therefore,  the  operator  can  precisely  set  the  25  dat; 
printing  area  in  position  corresponding  to  a  ruled  cha 
line  or  the  like  on  recording  paper  A,  for  example.  con 

When  printing  device  1  is  moved,  sliding  con-  chn 
tact  sections  27a  and  27b  are  set  in  contact  with  nal 
recording  paper  A,  and  rubber  roller  29  and  driving  30  the 
gear  31  are  rotated.  Rotation  of  the  driving  gear  31  con 
is  transmitted  to  intermediate  gears  32,  33,  34a,  doc 
34b  and  35  in  Fig.  2.  With  rotation  of  intermediate  pap 
gear  35,  encode  plate  36  is  rotated.  Light  transmit-  prin 
ted  from  LED  37a  to  photosensor  37b  via  slits  36a,  35  23 
36b,  —  is  interrupted  at  a  rate  corresponding  to  the  cas 
rotation  speed  of  encode  plate  36.  Further,  encode  has 
plate  36  rotates  in  a  forward  direction  with  the  the: 
movement  of  printing  device  1  in  direction  X.  A  is  t 
pulse  signal  generated  from  photosensor  37b  in  40  tapi 
response  to  the  forward  rotation  of  encode  plate  36  stoi 
is  used  as  an  output  signal  of  encoder  39,  and  is  on 
supplied  as  a  detection  signal  corresponding  to  the  clai 
traveling  distance  to  control  section  51  and  printing  prir 
control  section  55.  Rotation  of  intermediate  gear  35  45 
is  also  transmitted  to  tape  take-up  gear  41  and  effe 
tape  take-up  shaft  42  via  intermediate  gear  40,  and  plai 
to  take-up  spool  22b  in  ink  tape  cassette  21  .  As  a 
result,  take-up  spool  22b  rotates  to  take  up  thermal  sec 
ink  tape  23  which  has  been  fed  out  from  supply  so 
spool  22a  and  passed  the  head  surface  of  thermal 
head  24  and  ink  tape  guide  26.  At  this  time,  tape  kev 
take-up  shaft  42  rotates  with  the  movement  of  afte 
printing  device  1  so  as  to  prevent  occurrence  of  the 
slip  between  recording  paper  A  and  ink  tape  23.  55  sec 
Thermal  head  24  is  biased  by  means  of  coil  spring  sec 
16  disposed  between  thermal  head  24  and  mem-  sto 
ber  25.  Ink  tape  23  is  pressed  against  recording  me 

40 

First,  the  operator  operates  the  mode  selection 
key  to  set  the  operation  mode  to  the  printing  mode 
after  the  document  data  has  been  formed.  Then, 
the  printing  mode  is  determined  in  step  S1.  Control 
section  51  designates  the  top  address  in  memory 
section  52  and  the  contents  of  the  interrupt  code 
stored  in  the  address  position  is  checked  by 
means  of  interrupt  code  determination  section  59. 
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specifying  the  reverse-printing  operation.  Character 
pattern  "0"  supplied  to  character  pattern  convert- 
ing  section  57  is  stored  in  printing  buffer  58  with 
the  column  order  reversed  so  as  to  be  read  out  for 

s  each  column  from  the  rightmost  column  towards 
the  leftmost  column  (step  S17).  When  the  operator 
operates  printing  switch  14s  of  printing  device  1  to 
move  printing  device  1  on  recording  paper  A  in  the 
X  direction  as  described  before,  the  printing  opera- 

w  tion  is  started.  As  shown  by  area  n  in  Fig.  8, 
control  section  55  starts  the  operation  of  printing 
character  pattern  "0"  for  each  line  from  the  right- 
most  column  towards  the  leftmost  column  in  re- 
sponse  to  an  encoder  pulse  from  encoder  39 

75  (steps  S18  to  S20).  After  the  operation  of  printing  a 
character  for  each  line  is  effected  for  the  last  line  of 
the  character,  the  readout  address  of  memory  sec- 
tion  52  is  further  decremented.  Thus,  the  character 
patterns  of  preceding  printing  characters 

20  ("|"—  "S"-*,  in  this  .example)  are  sequentially  read 
out  from  printing  character  generator  54  until  the 
"interrupt"  code  at  the  top  of  the  clause  is  read 
out,  and  then  printed  on  recording  paper  A  in  the 
reversed  form  (steps  S20—  S13,  S14). 

25  With  the  word  processor  of  the  above  construc- 
tion,  the  normal  printing  and  reverse  printing  can 
be  selectively  specified  for  each  character  series 
previously  divided  by  the  interrupt  code.  Further, 
printing  style  information  can  be  checked  by  the 

30  interrupt  code  and  determined  at  the  readout  op- 
eration  for  printing,  and  the  pattern  of  the  printing 
character  is  converted  into  the  specified  style  ac- 
cording  to  the  determined  printing  style  information 
and  printed.  The  reverse  (mirror  image)  printing 

35  operation  is  effected  to  print  characters  in  the  re- 
versed  form  on  the  rear  side  of  a  casing  such  as  a 
transparent  plastic  case  or  vinyl  bag  so  that  the 
printed  characters  can  be  correctly  observed  from 
the  front  side.  In  this  case,  the  printed  characters 

40  can  be  prevented  from  being  rubbed  with  other 
things  and  will  not  be  smeared  or  erased. 

In  the  above  embodiment,  an  input  section  for 
receiving  an  image  to  be  printed  is  provided  in 
word  processor  body  10  separated  from  printing 

45  device  1  ,  and  printing  device  1  and  word  processor 
body  10  are  connected  by  means  of  connection 
code  1  5.  However,  it  is  also  possible  to  provide  the 
input  section  for  the  image  to  be  printed  in  the 
printing  device,  thereby  making  the  device  porta- 

50  ble.  Now,  the  portable  type  printing  device  is  ex- 
plained  below. 

Figs.  9  and  1  0  show  the  construction  of  manual 
scanning  type  printing  device  100.  Printing  device 
100  is  used  to  read  image  data  on  paper  and  print 

55  the  readout  image  data  on  different  paper,  for  ex- 
ample.  Readout  section  102  is  mounted  in  the 
upper  portion  of  longitudinal  casing  member  101  of 
printing  device  100,  printing  section  is  mounted  in 

When  it  is  determined  that  a  normal/reverse 
flag  (Fig.  4)  relating  to  the  interrupt  code  of  the 
readout  document  data  is  not  set,  determination 
section  59  determines  that  the  character  series 
"CASIO"  of  the  divided  clause  following  the 

[s]  mark  should  be  printed  in  a  normal  fash- 
ion,  and  displays  the  normal  0   mark  on 
display  unit  13  as  shown  in  Fig.  7A.  After  this,  one 
character  code  ("C"  in  this  case)  of  the  character 
series  in  the  same  clause  is  supplied  to  printing 
character  generator  54  (steps  S2  and  S3).  Then, 
printing  character  generator  54  supplies  character 
pattern  "C"  to  character  pattern  converting  section 
57  (step  S4).  In  this  case,  since  control  section  51 
does  not  generate  a  control  signal  which  specifies 
the  reversed-character  printing  operation,  character 
pattern  converting  section  57  supplies  the  received 
character  pattern  "C"  to  printing  buffer  without  con- 
verting  the  pattern  thereof  and  thus  the  character 
pattern  "C"  is  stored  in  printing  buffer  58  as  it  is 
(step  S5).  When  the  operator  operates  printing 
switch  14s  of  printing  device  1  and  moves  printing 
device  1  on  recording  paper  A  in  the  X  direction  (in 
response  to  an  encoder  pulse  from  encoder  39), 
data  is  printed  for  each  line  in  the  right  direction 
starting  from  the  leftmost  column  of  character  pat- 
tern  "C"  as  shown  by  area  m  in  Fig.  8  (steps  S6  to 
S8).  Thus,  the  operation  of  printing  the  head  char- 
acter  for  each  line  is  completed.  Then,  the  readout 
address  for  memory  section  52  is  incremented. 
The  character  patterns  of  the  succeeding  printing 
character  codes  ("A"—  "S"—  "I"—,  in  this  example) 
are  sequentially  read  "  out  from  printing  character 
generator  54  and  normally  printed  in  a  lateral  direc- 
tion  on  recording  paper  A  (steps  S8  to  S10)  until 
the  "interrupt"  code  set  at  the  top  of  the  next 
clause  is  read  out. 

When  the  normal/reverse  flag  (Fig.  4)  of  the 
"interrupt"  code  read  out  from  memory  section  52 
is  determined  to  be  "1  ",  the  reverse  (mirror  image) 
printing  operation  is  specified  for  the  character 
series  "CASIO"  following  the  H]  mark.  In 
this  ease,  as  shown  in  Fig.  7B,  a  |§Q  mark 
which  is  obtained  by  horizontally  reversing  the 

HO  mark  is  displayed  on  display  unit  13 
(steps  S1  and  S2).  Then,  the  readout  address  of 
memory  section  52  (for  the  character  series 
"CASIO")  is  incremented  until  an  interrupt  code 
attached  to  the  head  of  the  next  clause  is  read  out 
(steps  S11  and  S12).  Next,  the  readout  address  of 
memory  section  52  is  decremented,  and  the  last 
character  code  ("0"  in  this  example)  of  the  char- 
acter  series  designated  by  he  readout  address  is 
supplied  to  printing  character  generator  54  (steps 
S13  to  S15).  Character  pattern  "0"  generated  from 
printing  character  generator  54  is  supplied  to  char- 
acter  pattern  converting  section  57  (step  S16). 
Control  section  51  outputs  a  control  signal  for 
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ing  member  receiving  section  112  and  battery  re- 
ceiving  section  116  from  one  another.  Two  reces- 
ses  122  are  formed  in  the  internal  surface  of  parti- 
tion  section  120,  and  battery  terminal  boards  123 

s  are  mounted  in  recesses  122.  Battery  terminal 
boards  123  are  disposed  in  contact  with  electrodes 
104a  of  battery  104.  Further,  battery  terminal 
boards  123  are  connected  to  circuit  board  110  via 
lead  wires  (not  shown). 

w  Next,  reading  section  102  received  in  reading 
member  receiving  section  112  is  explained. 

Reading  section  102  is  used  to  read  out  image 
data  on  paper,  and  includes  rubber  roller  124, 
encoder  unit  125  reader  unit  126  and  upper  lid  108. 

75  Rubber  roller  124  is  rolled  on  the  paper  when 
image  data  on  the  paper  is  read.  The  lower  half 
portions  of  end  shaft  portions  124a  of  rubber  roller 
124  are  received  in  bearing  portions  113  formed  in 
casing  105  and  small  casing  106,  and  the  upper 

20  half  portions  of  the  end  shaft  portions  are  held  by 
upper  lid  108.  The  upper  portion  of  rubber  roller 
124  is  disposed  to  partially  protrude  from  the  upper 
end  surface  of  casing  101. 

Encoder  unit  125  serves  to  detect  the  traveling 
25  distance  of  printing  device  1  with  respect  to  paper. 

Encoder  unit  125  is  constituted  by  mounting  rubber 
roller  128,  intermediate  gear  129,  encode  plate  130 
and  traveling  distance  detecting  sensor  131  on 
mounting  plate  127.  Mounting  plate  127  is  mounted 

30  on  the  right  side  wall  of  casing  105  in  reading 
member  receiving  section  112.  Rubber  roller  128  is 
rolled  on  paper  in  the  same  manner  as  rubber 
roller  124.  Rubber  roller  124  is  rotatably  mounted 
on  shaft  132  fixed  on  mounting  plate  127  together 

35  with  driving  gear  133.  The  upper  portion  of  rubber 
roller  128  is  disposed  to  protrude  upwardly  of 
mounting  plate  127.  Intermediate  gear  133  is 
rotatably  mounted  on  mounting  plate  127  and  rotat- 
ed  in  engagement  with  driving  gear  133  to  transmit 

40  rotation  of  rubber  roller  128  to  encode  plate  130. 
Encode  plate  130  is  rotated  together  with  rubber 
roller  128,  and  is  formed  of  a  disc  having  a  number 
of  slits  130a  formed  on  the  peripheral  portion  there- 
of.  Encode  plate  130  is  rotatably  mounted  on  shaft 

45  134  fixed  on  mounting  plate  127  together  with 
driven  gear  135.  Driven  gear  135  is  engaged  with 
intermediate  gear  129.  Traveling  distance  detecting 
sensor  131  detects  the  rotation  speed  of  encode 
plate  130,  and  is  constructed  by  an  LED  and  a 

50  photosensor  disposed  on  both  sides  of  encode 
plate  130.  The  functions  of  the  LED  and  photosen- 
sor  are  the  same  as  those  of  LED  37a  and 
photosensor  37b  in  the  first  embodiment.  Traveling 
distance  detecting  sensor  131  is  connected  to  cir- 

55  cuit  board  110  via  lead  wire  131b. 
Reader  unit  126  electro-optically  reads  image 

data  of  paper  and  is  constructed  by  mounting  light 
source  137  and  contact  type  image  sensor  138  on 

the  lower  portion  thereof,  and  battery  1  04  is  moun- 
ted  in  the  intermediate  portion  thereof. 

As  shown  in  Fig.  9,  casing  member  101  is 
formed  with  a  longitudinal  hollow  cylinder,  and  the 
upper  portion  thereof  is  slightly  tapered.  Further,  as 
shown  in  Fig.  10,  casing  member  101  is  formed  to 
include  right  side  casing  105,  upper  right  small 
casing  106,  opening/closing  lid  107  disposed  below 
casing  106  and  upper  lid  108  on  the  top  end.  The 
bottom  portion  thereof  is  made  open.  Portion  of 
right  side  casing  105  ranging  from  the  tapered  top 
end  to  the  bottom  end  is  formed  with  a  "]"-shaped 
cross  section.  Bosses  109  having  a  threaded  hole 
formed  therein  is  formed  in  the  inner  wall  of  casing 
105.  Circuit  board  110  is  fixed  by  setting  screws 
into  bosses  109  and  internal  casing  111  is  fixed  to 
cover  circuit  board  110.  Further,  upper  right  side 
small  casing  106  is  fixed  on  the  upper  side  of 
casing  105  to  constitute  a  reading  member  receiv- 
ing  section.  Bearing  portions  113  are  oppositely 
arranged  on  both  ends  of  the  upper  portion  of 
reading  member  receiving  section  112,  that  is,  the 
front  upper  corner  portion  in  small  casing  106  and 
the  front  upper  corner  portion  in  casing  105  in  Fig. 
10.  Reading  guide  recess  portion  114  is  formed  to 
extend  in  a  longitudinal  direction  along  the  inclined 
side  surface  of  the  rear  left  wall  of  small  casing  106 
in  Fig.  10.  Opening/closing  lid  107  is  detachably 
mounted  on  casing  105  at  the  lower  portion  there- 
of.  With  this  construction,  printing  member  receiv- 
ing  section  115  is  formed  on  the  lower  portion  of 
device  100,  and  battery  receiving  section  116  is 
formed  in  the  intermediate  portion  of  device  100. 
Opening/closing  lid  107  is  formed  with  a  "]"- 
shaped  cross  section,  and  engaging  hooks  117  are 
formed  on  both  edges  thereof.  Opening/closing  lid 
107  is  detachably  mounted  on  casing  105  by  en- 
gaging  hooks  117  with  engaging  portions  118. 

Various  electronic  parts  119  for  performing  the 
electrical  control  operation  to  store  image  data  read 
out  by  reading  section  102  and  supply  the  stored 
image  data  to  printing  section  103  are  mounted  on 
circuit  board  110  attached  to  casing  105.  Circuit 
board  110  is  formed  to  extend  along  the  inner  wall 
of  casing  105  between  printing  member  receiving 
section  115  and  battery  receiving  section  116.  In- 
ternal  casing  111  in  which  circuit  board  110  is 
attached  is  formed  in  a  thin  longitudinal  box  form, 
and  partition  section  120  horizontally  bent  and  ex- 
tending  in  the  left  direction  in  the  drawing  is 
formed  in  the  upper  portion  of  casing  111.  Partition 
section  120  is  used  to  receive  battery  104.  Portion 
of  internal  casing  111  ranging  from  the  intermedi- 
ate  portion  to  the  lower  portion  thereof  is  made 
thin,  and  metal  plate  121  of  printing  section  103  to 
be  described  later  is  attached  to  the  thin  portion. 
Partition  section  120  in  the  upper  portion  of  internal 
casing  1  1  1  also  has  a  function  of  separating  read- 
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from  the  lower  end  of  casing  member  101  and  are 
rolled  in  contact  with  paper.  Main  rubber  roller 
139a  and  driving  gear  154  are  arranged  between 
metal  plate  1  21  and  one  end  portion  1  53a  of  roller 

5  mounting  plate  153,  and  auxiliary  rubber  roller 
139b  is  disposed  on  the  rear  side  of  metal  plate 
121.  In  this  condition,  it  can  be  rotatably  mounted 
by  inserting  shaft  155  from  the  rear  side.  In  this 
case,  auxiliary  rubber  roller  139b  is  disposed  on 

w  the  rear  side  of  metal  plate  121  to  increase  the 
total  length  of  paper-contact  roller  139,  preventing 
the  oblique  movement  in  the  scanning  operation. 

A  train  of  intermediate  gears  140  to  144  are 
used  to  transmit  rotation  of  paper-contact  roller  139 

75  to  encode  plate  148  and  tape  take-up  gear  145.  A 
train  of  intermediate  gears  140  to  144  are  arranged 
to  linearly  extend  from  the  lower  portion  to  the 
upper  portion  of  metal  plate  121.  First  to  fifth 
intermediate  gears  140  to  144  are  rotatably  moun- 

20  ted  on  respective  shafts  which  are  fixed  on  metal 
plate  121  in  parallel  with  paper-contact  roller  139. 
Tape  take-up  shaft  147  is  integrally  formed  with 
tape  take-up  gear  145.  Intermediate  gear  140  which 
is  the  lowest  one  of  intermediate  gears  140  to  144 

25  is  engaged  with  driving  gear  154  which  rotates 
together  with  paper-contact  roller  139,  and  second 
to  fifth  intermediate  gears  141  to  144  are  respec- 
tively  engaged  with  the  adjacent  intermediate 
gears. 

30  Encode  plate  148  rotates  according  to  rotation 
of  paper-contact  roller  139.  Encode  plate  148  is 
mounted  on  supporting  shaft  143a  which  bears 
fourth  intermediate  gear  143  and  one  side  surface 
thereof  is  coupled  to  fourth  intermediate  gear  143 

35  by  bonding,  for  example.  Like  the  aforementioned 
encode  plate  130,  encode  plate  148  is  formed  of  a 
disc  having  a  number  of  slits  148a  formed  in  the 
peripheral  portion  thereof  at  a  regular  interval. 

Traveling  distance  detection  sensor  149  de- 
40  tects  the  rotation  speed  of  encode  plate  148,  and  is 

formed  of  an  LED  and  a  photosensor  which  are 
arranged  on  both  sides  of  encode  plate  148  like  the 
aforementioned  reading  section  102.  The  functions 
of  the  LED  and  photosensor  are  the  same  as  those 

45  of  LED  37a  and  photosensor  37b  in  the  first  em- 
bodiment.  Traveling  distance  detection  sensor  149 
is  electrically  connected  to  circuit  board  110  via 
lead  wire  149b. 

Tape  take-up  shaft  147  takes  up  ink  tape  157 
so  in  ink  tape  cassette  152  which  will  be  described 

later  according  to  the  traveling  distance  of  casing 
member  101.  For  this  purpose,  sprocket  147a 
which  is  engaged  with  take-up  spool  165  of  ink 
tape  cassette  152  is  mounted  on  the  top  end 

55  portion  of  tape  take-up  shaft  1  47. 
Thermal  head  unit  150  includes  thermal  head 

150a  for  transferring  thermal  transfer  ink  of  ink  tape 
1  57  which  will  be  described  later  to  paper  accord- 

supporting  plate  136.  Supporting  plate  136  has  a 
flat  portion  and  an  inclined  portion,  and  light  source 
137  and  image  sensor  138  are  respectively  moun- 
ted  on  the  flat  portion  and  inclined  portion.  Light 
source  137  serves  to  illuminate  paper,  and  may  be 
formed  of  a  light  emitting  diode  (LED),  for  example. 
Contact  type  image  sensor  138  reads  image  data 
on  paper  by  receiving  reflected  light  of  the  illumi- 
nated  light.  Light  source  137  and  image  sensor  138 
are  electrically  connected  to  circuit  board  110  via 
encoder  unit  125. 

Upper  lid  108  covers  the  upper  portion  of  read- 
ing  member  receiving  section  112,  and  is  formed  in 
the  flat  form.  Longitudinal  hole  108a  is  formed  in 
that  portion  of  upper  lid  108  which  corresponds  to 
rubber  roller  124,  rectangular  hole  108b  is  formed 
in  that  portion  thereof  corresponding  to  rubber  roll- 
er  128,  and  through  hole  108c  is  formed  in  that 
portion  thereof  corresponding  to  image  sensor  138 
of  reader  unit  126.  Further,  U-shaped  cut-away 
portion  iO8d  is  formed  in  that  portion  thereof  cor- 
responding  to  reading  guide  recessed  portion  114 
of  small  casing  106.  Upper  lid  108  is  disposed  on 
the  upper  ends  of  casing  105  and  small  casing  106 
as  shown  in  Fig.  9.  Part  of  rubber  roller  124  pro- 
trudes  upwardly  from  upper  lid  108  through  longitu- 
dinal  hole  108a,  part  of  rubber  roller  128  protrudes 
upwardly  from  upper  lid  108  through  rectangular 
hole  108b,  and  as  a  result,  rubber  rollers  124  and 
128  can  be  rotated  on  'paper.  Light  source  137 
illuminates  paper  via  through  hole  108c  and  image 
sensor  138  may  receive  the  reflected  light  via 
through  hole  108c. 

There  will  now  be  described  printing  section 
103  received  in  printing  member  receiving  section 
115. 

Printing  section  103  serves  to  print  image  data 
read  out  by  means  of  reading  section  102  on 
paper.  Printing  section  103  includes  mounting  met- 
al  plate  1  21  ,  paper-contact  roller  1  39,  a  plurality  of 
intermediate  gears  140  to  145,  take-up  shaft  147, 
encode  plate  148,  traveling  distance  detection  sen- 
sor  149,  thermal  head  unit  150,  cassette  holding 
case  151  and  ink  tape  cassette  152. 

The  above-described  paper-contact  roller  139, 
a  plurality  of  intermediate  gears  140  to  145,  take- 
up  shaft  147,  encode  plate  148,  traveling  distance 
detection  sensor  149  and  thermal  head  unit  150 
are  mounted  on  metal  plate  121.  Roller  mounting 
plate  153  is  supported  at  one  end  of  the  lower 
portion  of  metal  plate  1  21  . 

Paper-contact  roller  139  includes  main  rubber 
roller  139a,  auxiliary  rubber  roller  139b  and  driving 
gear  154,  and  is  rolled  on  paper  when  information 
is  printed.  Paper-contact  roller  139  is  mounted  on 
metal  plate  121  and  roller  mounting  plate  153  by 
means  of  shaft  155.  The  lower  portions  of  rubber 
rollers  139a  and  139b  are  set  to  always  protrude 
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lower  side  of  cassette  case  1  64,  head  cover  portion 
163  and  thermal  head  unit  150  are  mounted  in  a 
corresponding  position  between  the  drooped  por- 
tion  of  ink  tape  157  and  under  surface  164a  of 

5  cassette  case  164.  With  this  arrangement,  ink  tape 
157  is  resiliency  depressed  against  paper  by 
means  of  thermal  head  150a  in  the  printing  opera- 
tion. 

Battery  104  received  in  battery  receiving  sec- 
w  tion  116  serves  to  supply  a  power  source  voltage 

to  all  the  circuit  elements  of  the  device,  and  is 
formed  of  a  nickel  cadmium  battery,  for  example. 
Positive  and  negative  electrodes  104a  are  disposed 
on  the  upper  surface  of  battery  104.  Battery  104  is 

75  removably  mounted  between  partition  section  120 
of  internal  casing  111  and  battery  holding  section 
161  of  cassette  holding  case  151.  In  the  mounting 
condition,  electrodes  1  04a  on  the  upper  surface  of 
battery  104  are  set  in  contact  with  battery  terminal 

20  ■  plate  123  disposed  on  the  lower  surface  of  partition 
section  120.  When  battery  104  is  loaded,  cassette 
lid  107  is  removed  from  casing  105. 

Now,  the  circuit  construction  of  the  above  man- 
ual  scanning  type  printing  device  is  explained  with 

25  reference  to  Fig.  1  1  . 
When  the  operator  scans  device  100  with  read- 

ing  section  102  of  printing  device  100  down  and 
rubber  rollers  128  and  124  set  in  contact  with 
paper,  encode  plate  130  rotates  according  to  the 

30  scanning  operation  and  a  traveling  distance  detec- 
tion  signal  is  supplied  from  traveling  distance  de- 
tection  sensor  130  to  control  section  170.  In  this 
case,  encoder  169  is  constituted  by  encode  plate 
130  and  traveling  distance  detection  sensor  131. 

35  Control  section  170  supplies  a  signal  to  drive  light 
source  137,  and  supplies  an  image  readout  signal 
to  image  sensor  138  according  to  a  signal  from 
encoder  169.  Image  sensor  138  receives  the  image 
data.  The  image  data  is  converted  into  binary  data 

40  representing  black  and  white  by  means  of  A/D 
converter  section  171,  converted  into  4-  or  8-bit 
parallel  data  and  stored  into  data  memory  173. 

When  printing  device  100  is  vertically  turned 
over  and  is  scanned  with  paper-contact  roller  139 

45  and  paper  contact  surface  151a  of  cassette  holding 
case  151  set  in  contact  with  paper,  encode  plate 
148  rotates  according  to  the  scanning  distance  and 
a  printing  timing  signal  is  supplied  from  traveling 
distance  detection  sensor  149  to  control  section 

50  170  and  thermal  head  150a.  In  this  case,  encoder 
174  is  constituted  by  encode  plate  148  and  travel- 
ing  distance  detection  sensor  149.  Control  section 
170  reads  out  image  data  from  data  memory  173 
in  response  to  the  traveling  distance  detection  sig- 

55  nal  and  supplies  the  readout  image  data  to  printing 
control  section  175.  Printing  control  section  175 
converts  the  image  data  to  printing  data.  The  print- 
ing  data  is  supplied  in  synchronism  with  the  travel- 

ing  to  printing  information.  A  plurality  of  heat  gen- 
eration  elements  are  arranged  on  a  line  on  the 
lower  portion  of  thermal  head  150a.  Thermal  head 
150a  is  mounted  on  holding  member  158.  Holding 
member  158  vertically  movably  mounted  on 
mounting  member  159  fixed  on  the  lower  portion  of 
metal  plate  121.  Shafts  159a  are  formed  on  mount- 
ing  member  159  and  holes  (not  shown)  are  formed 
in  mounting  member  158.  Coils  160  are  put  on 
shafts  159a  of  mounting  member  159  and  then 
shafts  159a  are  inserted  into  the  holes  of  holding 
member  158.  In  this  way,  thermal  head  150a  is 
vertically  movably  mounted  and  resiliency  biased 
in  a  lower  direction  by  means  of  coils  160.  Thermal 
head  150  is  mounted  on  metal  plate  121  so  that 
the  heat  generation  element  section  formed  on  the 
lower  surface  thereof  may  project  from  the  lower 
end  of  casing  member  101. 

Cassette  holding  case  151  is  mounted  on  a 
thin  portion  of  internal  casing  111  and  serves  to 
cover  and  protect  intermediate  gears  140  to  144, 
encode  plate  148,  traveling  distance  detection  sen- 
sor  149  and  thermal  head  unit  150  mounted  on 
metal  plate  121.  Battery  holding  section  161  for 
holding  the  lower  end  portion  of  battery  104  is 
formed  on  the  upper  portion  of  cassette  holding 
case  151.  Insertion  hole  162  is  formed  in  cassette 
holding  case  151  under  battery  holding  section  161 
and  head  cover  163  for  protecting  thermal  head 
150  is  formed  in  the  lower  portion  of  cassette 
holding  case  151.  Head  cover  163  is  also  used  as 
a  supporting  member  for  supporting  the  lower  end 
of  battery  104.  Further,  projecting  portion  151b 
projecting  in  the  width  direction  of  thermal  head 
150  is  formed  in  cassette  holding  case  151  and  the 
lower  surface  of  projecting  portion  151b  is  used  as 
a  sliding  surface  for  paper  A. 

Ink  tape  cassette  1  52  is  constituted  by  rotatab- 
ly  mounting  take-up  spool  165  and  supply  spool 
166  in  cassette  case  164.  Ink  tape  157  is  wound 
around  supply  spool  166,  derived  outwardly 
through  an  opening  (not  shown)  formed  in  cassette 
case  164,  introduced  into  cassette  case  164  and 
wound  around  take-up  spool  165.  Ink  tape  cassette 
case  1  52  can  be  mounted  on  cassette  holding  case 
151  in  casing  105  after  removing  cassette  lid  107 
from  casing  105.  In  this  case,  take-up  spool  165  of 
ink  tape  cassette  152  is  engaged  with  sprocket 
147a  fixed  on  tape  take-up  shaft  147.  In  this  con- 
dition,  the  upper  and  lower  ends  of  ink  tape  cas- 
sette  152  are  supported  by  depressing  both  battery 
holding  section  161  and  head  cover  section  163. 
So,  ink  tape  cassette  1  52  is  firmly  held.  As  a  result, 
take-up  spool  165  is  rotated  by  means  of  tape 
take-up  shaft  147  so  as  to  move  ink  tape  157  in  a 
scanning  direction  and  take  up  the  same.  In  a  case 
where  ink  tape  cassette  152  is  mounted,  portion  of 
ink  tape  157  is  set  to  freely  droop  towards  the 

10 



EP  0  342  697  A2 20 19 

device  100  is  scanned,  paper-contact  roller  139 
rotates  on  paper.  Paper-contact  roller  139  is  con- 
stituted  by  main  rubber  roller  139a  and  auxiliary 
rubber  roller  139b.  Main  rubber  roller  139a  is  dis- 

s  posed  between  metal  plate  121  and  roller  mounting 
plate  153,  and  auxiliary  rubber  roller  139b  is  dis- 
posed  behind  metal  plate  121.  Therefore,  when 
paper-contact  roller  139  is  scanned  in  a  direction 
perpendicular  thereto,  it  smoothly  rotates.  However, 

70  if  contact-paper  roller  139  is  scanned  in  an  oblique 
direction,  it  hardly  rotates  and  cannot  rotate 
smoothly.  As  a  result,  printing  device  100  tends  to 

■  move  in  a  direction  perpendicular  to  paper-contact 
roller  139. 

75  Driving  gear  154  rotates  when  paper-contact 
roller  139  rotates  with  the  movement  of  printing 
device  100.  The  rotation  of  driving  gear  154  is 
transmitted  to  fourth  intermediate  gear  143  of  en- 
code  plate  148  by  means  of  first  to  third  intermedi- 

20  ate  gears  140  to  142,  causing  encode  plate  148  to 
rotate.  The  rotation  of  fourth  intermediate  gear  148 
is  transmitted  to  tape  take-up  gear  145  via  fifth 
intermediate  gear  144  to  rotate  tape  take-up  shaft 
147.  At  the  same  time,  takeup  spool  165  of  ink 

25  tape  cassette  152  rotates.  In  this  way,  ink  tape  157 
wound  around  supply  spool  166  is  taken  up  by 
rotation  of  paper-contact  roller  139,  that  is,  the 
scanning  operation  of  printing  device  100.  The  ro- 
tation  of  encode  plate  1  48  is  detected  by  means  of 

30  traveling  distance  detection  sensor  149  which  in 
turn  supplies  a  detection  signal  to  control  section 
170  and  thermal  head  150a  as  a  printing  timing 
signal.  Control  section  170  reads  out  image  data 
from  data  memory  173  and  supplies  the  same  to 

35  printing  control  section  175.  Then,  the  image  data 
is  converted  into  printing  data  by  means  of  printing 
control  section  175  and  supplied  to  thermal  head 
150a.  When  printing  data  is  supplied  to  thermal 
head  150a,  the  heat  generation  elements  arranged 

40  at  the  lower  portion  thereof  are  selectively  activated 
to  generate  heat,  causing  heat  transfer  ink  of  ink 
tape  157  to  be  transferred  to  paper.  As  a  result,  the 
image  data  read  out  by  means  of  reading  section 
102  is  copied  on  paper. 

45  The  mechanism  of  transmitting  rotation  from 
the  driving  gear  to  the  take-up  gear  and  encode 
plate  can  be  modified  as  shown  in  Figs.  12  and  13. 

Fig.  12  shows  an  example  of  the  mechanism 
for  transmitting  rotation  of  driving  gear  201  to  take- 

so  up  gear  203  and  then  to  encode  plate  206.  In  this 
example,  intermediate  gear  202  is  arranged  be- 
tween  driving  gear  201  and  take-up  gear  203.  Inter- 
mediate  gear  204  which  is  rotated  around  the  same 
central  shaft  as  take-up  gear  203  is  mounted  on 

55  the  rear  side  of  take-up  gear  203.  Take-up  gear 
203  has  the  above-described  take-up  shaft.  Further, 
intermediate  gear  205  coaxially  rotating  with  en- 
code  plate  206  is  mounted  on  the  rear  side  of 

ing  distance  detection  signal  supplied  from  en- 
coder  174  so  as  to  selectively  activate  the  heat 
generation  elements  of  thermal  head  150a.  As  a 
result,  ink  of  ink  tape  157  is  transferred  to  paper 
and  the  image  data  read  out  by  means  of  reading 
section  1  02  is  copied  on  paper. 

Next,  the  above  manual  scanning  type  copying 
device  is  explained. 

In  a  case  where  information  on  paper  is  read, 
reading  section  102  of  printing  device  100  is  set  on 
paper.  Then,  rubber  roller  124  of  reading  section 
102  and  rubber  roller  128  of  encoder  unit  125  are 
set  in  contact  with  paper.  At  this  time,  reading 
guide  recess  portion  114  formed  on  the  side  por- 
tion  of  small  casing  106  is  aligned  with  the  reading 
position  of  paper.  If,  in  this  condition,  the  operator 
scans  printing  device  100,  rubber  rollers  124  and 
128  rotate  on  paper  and  the  rotation  of  rubber  roller 
128  is  transmitted  to  encode  plate  130  via  inter- 
mediate  gear  129  so  as  to  rotate  encode  plate  130 
according  to  the  scanning  distance  of  casing  mem- 
ber  101.  When  encode  plate  130  rotates,  the  rota- 
tion  angle  thereof  is  detected  by  means  of  traveling 
distance  detection  sensor  131  which  in  turn  sup- 
plies  a  detection  signal  to  control  section  170. 
Control  section  170  supplies  an  image  readout 
signal  to  image  sensor  138  of  reader  unit  126.  In 
this  case,  light  source  137  of  reader  unit  126  is 
previously  kept  active  to  emit  light,  and  the  emitted 
light  is  applied  to  the  reading  position  of  paper  via 
hole  108c  of  upper  lid  108  and  the  reflected  light  is 
received  by  image  sensor  138.  The  readout  image 
data  is  converted  into  a  binary  data  representing 
black  and  white  by  means  of  A/D  converter  section 
171,  converted  into  parallel  data  by  means  of  S/P 
converter  172  and  stored  in  data  memory  173. 

Next,  the  case  wherein  the  readout  image  data 
is  copied  on  paper  is  explained.  In  this  case, 
opening/closing  lid  107  is  removed  from  casing 
1  05  and  ink  tape  cassette  1  52  is  mounted  in  casing 
105.  That  is,  cassette  case  164  of  ink  tape  cassette 
152  is  disposed  between  battery  holding  section 
161  of  cassette  holding  case  151  and  head  cover 
section  163  and  tape  take-up  shaft  147  is  inserted 
into  take-up  spool  165  of  cassette  case  164.  At  this 
time,  part  of  ink  tape  157  pulled  out  from  ink 
cassette  case  152  passes  by  the  under  surface  of 
thermal  head  150a  and  is  received  into  ink  cassette 
case  152. 

After  ink  tape  cassette  152  is  mounted  in  the 
above-described  manner,  casing  member  101  is 
vertically  reversed  to  set  printing  section  103  on 
paper.  At  this  time,  paper-contact  roller  139  and 
paper-contact  surface  151a  of  cassette  holding 
case  151  are  set  in  contact  with  paper.  Further, 
part  of  ink  tape  157  pulled  out  from  cassette  case 
164  is  resiliency  pressed  against  paper  by  means 
of  thermal  head  150a.  If,  in  this  condition,  printing 
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at  least  one  first  intermediate  rotor  (32  to  34;  140  to 
143,  202)  disposed  between  said  driving  rotor  and 
said  ink  tape  take-up  rotor; 
a  second  intermediate  rotor  (35  and  40,  144,  206) 

5  disposed  between  said  first  intermediate  rotor  and 
said  driving  rotor  or  above  said  ink  tape  take-up 
rotor;  and  an  encode  plate  (36,  148)  coupled  to 
said  second  intermediate  rotor  so  as  to  be  rotated 
with  said  second  intermediate  rotor,  said  first  and 

w  second  intermediate  rotors,  said  encode  plate  and 
said  ink  tape  take-up  rotor  being  linearly  arranged 
in  the  longitudinal  direction  along  said  hollow  por- 
tion  and  connected  to  each  other  to  be  rotated  by  a 
preset  rotation  angle  according  to  rotation  of  said 

75  driving  rotor. 
2.  A  manual  scanning  type  printing  device  ac- 

cording  to  claim  1,  characterized  in  that  said  driv- 
ing  rotor  includes  a  rubber  roller  (29,  139a)  and  a 
driving  gear  (31,  139b)  coaxially  coupled  with  said 

20  rubber  roller. 
3.  A  manual  scanning  type  printing  device  ac- 

cording  to  claim  2,  characterized  in  that  each  of 
said  first  and  second  intermediate  rotors  and  said 
ink  tape  take-up  roller  is  a  gear  having  engaging 

25  teeth  formed  on  the  periphery  thereof. 
4.  A  manual  scanning  type  printing  device  ac- 

cording  to  claim  1,  characterized  by  further  com- 
prising  external  connection  means  (15)  for  connec- 
tion  with  an  external  input  device. 

30  5.  A  manual  scanning  type  printing  device  ac- 
cording  to  claim  1  ,  characterized  by  further  com- 
prising  reading  means  (102)  disposed  in  position 
opposite  to  said  printing  head,  for  reading  image 
on  the  original. 

35  6.  A  manual  scanning  type  printing  device  ac- 
cording  to  claim  5,  characterized  in  that  said  casing 
member  includes  partition  means  for  dividing  the 
hollow  portion  in  the  longitudinal  direction  thereof 
into  a  printing  member  receiving  section  (115),  a 

40  battery  receiving  section  (1  1  6)  and  a  reading  mem- 
ber  receiving  section  (112). 

7.  A  manual  scanning  type  printing  device  ac- 
cording  to  claim  6,  characterized  in  that  said  print- 
ing  head,  first  and  second  intermediate  rotors,  ink 

45  tape  take-up  rotor  and  encode  plate  are  received 
as  a  printing  unit  (103)  mounted  on  supporting 
body  (121)  in  said  printing  member  receiving  sec- 
tion. 

8.  A  manual  scanning  type  printing  device  ac- 
50  cording  to  claim  6,  characterized  in  that  a  battery 

received  in  said  battery  receiving  section  is  held  by 
means  of  an  internal  casing  (111)  on  which  said 
printing  unit  is  mounted. 

9.  A  manual  scanning  type  printing  device  ac- 
55  cording  to  claim  8,  characterized  in  that  a  circuit 

board  (110)  is  mounted  on  said  internal  casing  (11) 
in  position  opposite  to  said  printing  unit  mounting 
portion  thereof. 

encode  plate  206.  Rotation  of  intermediate  gears 
204  and  205  is  transmitted  by  means  of  belt  207. 
With  this  mechanism,  rotation  of  driving  gear  209  is 
transmitted  to  take-up  gear  203  and  intermediate 
gear  204  via  intermediate  gear  202.  Further,  rota- 
tion  of  intermediate  gear  204  is  transmitted  to 
intermediate  gear  205  and  encode  plate  206  via 
belt  207.  In  this  case,  it  is  possible  to  use  an 
intermediate  gear  instead  of  belt  207. 

Fig.  13  shows  an  example  in  which  take-up 
gear  203  and  encode  plate  206  are  coaxially  moun- 
ted.  In  this  case,  a  hole  is  formed  in  a  chassis  (not 
shown)  and  bearing  209  is  inserted  into  the  hole 
and  fixed.  Supporting  shaft  208  is  rotatably  moun- 
ted  in  a  hole  formed  in  bearing  209.  The  intermedi- 
ate  portion  of  supporting  shaft  208  is  supported  by 
bearing  209  and  supporting  shaft  208  has  a  portion 
projecting  from  the  front  surface  of  the  chassis  and 
a  portion  projecting  from  the  rear  surface  thereof. 
Take-up  gear  203  is  put  on  and  fixed  on  that 
portion  of  supporting  shaft  208  which  projects  from 
the  front  surface  of  the  chassis.  The  fixation  can  be 
attained  by  screwing  or  caulking.  Take-up  gear  203 
has  a  take-up  shaft.  Further,  encode  plate  206  is 
fixed  on  that  portion  of  supporting  shaft  208  which 
projects  from  the  rear  surface  of  the  chassis.  That 
is,  take-up  gear  203,  supporting  shaft  208  and 
encode  plate  206  are  integrally  rotated.  With  .this 
mechanism,  rotation  of  driving  gear  201  is  transmit- 
ted  to  take-up  gear  203  via  intermediate  gears  202 
and  204.  In  this  case,  the  rotation  of  take-up  gear 
203  is  rotation  of  supporting  shaft  208  and  encode 
plate  206. 

With  the  above  rotation  transmitting  mecha- 
nism,  each  gear  can  be  replaced  by  a  rubber  roller. 

Claims 

1.  A  manual  scanning  type  printing  device 
characterized  by  comprising: 
a  casing  member  (14,  105)  formed  in  a  cylindrical 
configuration  having  a  longitudinal  hollow  portion; 
a  driving  rotor  (29,  139)  disposed  on  the  bottom 
side  of  said  casing  member  so  as  to  be  rotated  on 
recording  paper; 
a  printing  head  (24,  150a)  arranged  on  the  bottom 
side  of  the  hollow  portion  of  said  casing  member 
and  having  a  printing  element  formation  surface  in 
which  a  number  of  printing  elements  are  arranged; 
resilient  supporting  means  (16,  160)  arranged  in 
the  hollow  portion  of  said  casing  member,  for  bias- 
ing  said  printing  head  to  press  the  printing  element 
formation  surface  against  the  recording  paper; 
an  ink  tape  take-up  rotor  (42,  145)  arranged  in  the 
hollow  portion  of  said  casing  member,  for  taking  up 
an  ink  tape  of  an  ink  tape  cassette  mounted  in  the 
hollow  portion  of  said  casing  member; 
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printing  operation  is  interrupted  when  the  interrupt 
code  is  detected  by  means  of  said  detecting 
means. 

14.  A  manual  scanning  type  printing  device 
5  according  to  claim  13,  characterized  in  that  said 

input  device  includes  normal/reverse  code  input 
means  (12c)  for  specifying  a  normal  character 
printing  mode  or  reversed  character  printing  mode; 
control  means  (51)  for  determining  the 

70  normal/reverse  code  and  reading  character  series 
from  said  memory  means  in  an  order  opposite  to 
that  in  the  case  of  reading  the  normal  character 
series  when  the  reverse  code  is  detected;  and 
pattern  converting  means  (57)  for  converting  a 

75  character  pattern  read  out  from  said  memory 
means  into  a  laterally  reversed  character  pattern. 

15.  A  manual  scanning  type  printing  device 
according  to  claim  13,  characterized  in  that  said 
take-up  mechanism  means  includes  a  take-up  rotor 

20  having  a  take-up  shaft  for  taking  up  the  ink  tape; 
and  a  plurality  of  intermediate  rotors  (32  to  41) 
disposed  between  said  take-up  rotor  and  driving 
rotor. 

16.  A  manual  scanning  type  printing  device 
25  according  to  claim  15,  characterized  in  that  said 

encoder  is  coaxially  coupled  with  one  (35)  of  said 
intermediate  rotors. 

17.  A  manual  scanning  type  printing  device 
characterized  by  comprising: 

30  a  casing  member  (14)  formed  in  a  cylindrical  outer 
configuration  having  a  longitudinal  hollow  portion; 
a  chassis  having  at  least  one  penetration  hole  and 
arranged  in  said  hollow  portion  of  said  casing 
member; 

35  a  driving  rotor  (201)  rotatably  mounted  on  the  bot- 
tom  portion  of  one  of  said  casing  member  and 
chassis; 
a  printing  head  (24)  mounted  on  said  chassis  and 
having  a  printing  element  forming  surface  on  which 

40  a  number  of  printing  elements  are  arranged; 
resilient  supporting  means  (16)  biasing  said  print- 
ing  head  so  that  said  printing  element  forming 
surface  is  pressed  against  recording  paper; 
a  bearing  (209)  arranged  in  said  penetration  hole  of 

45  said  chassis; 
a  supporting  shaft  (208)  having  an  intermediate 
portion  which  is  rotatably  inserted  into  said  bearing; 
a  take-up  rotor  (203)  integrally  mounted  on  said 
supporting  shaft,  for  taking  up  the  ink  tape; 

so  an  encode  plate  (206)  integrally  mounted  on  that 
portion  of  said  supporting  shaft  which  is  opposite  to 
that  portion  thereof  on  which  said  rotor  is  mounted; 
and 
a  plurality  of  intermediate  rotors  (202  and  204) 

55  disposed  between  said  driving  rotor  and  take-up 
rotor  and  mounted  on  said  chassis; 
wherein  said  driving  rotor,  intermediate  rotors  and 

10.  A  manual  scanning  type  printing  device 
according  to  claim  6,  characterized  in  that  an  im- 
age  sensor  (138),  light  source  (137),  an  encode 
plate  (130)  and  a  roller  (128)  -for  rotating  said 
encode  plate  are  received  in  said  reading  member 
receiving  section. 

11.  A  manual  scanning  type  printing  device 
according  to  claim  1,  characterized  in  that  said 
printing  head  is  mounted  on  a  head  mounting  plate 
(25)  having  a  pair  of  sliding  portions  which  slide  on 
recording  paper. 

12.  A  manual  scanning  type  printing  device 
according  to  claim  11,  characterized  in  that  said 
pair  of  sliding  portions  of  said  head  mounting  plate 
are  separately  arranged  in  the  width  direction  of 
said  printing  head,  and  said  head  mounting  plate 
has  a  cut-away  portion  (14x)  formed  between  said 
pair  of  sliding  portions  for  observing  said  printing 
head. 

13.  A  manual  scanning  type  printing  device 
characterized  by  comprising: 
an  input  device  which  includes; 
key  input  means  (12,  11)  for  inputting  characters 
and  an  interrupt  code, 
display  means  (13)  for  displaying  the  characters 
and  interrupt  code  input  by  means  of  said  key 
input  means, 
memory  means  (52)  for  storing  the  character  and 
interrupt  code  input  by  means  of  said  key  input 
means,  and 
detecting  means  (10)  for  detecting  the  interrupt 
code; 
an  ink  tape  cassette  (21)  having  an  ink  tape  re- 
ceived  therein; 
a  printing  device  which  includes; 
a  casing  member  (14)  formed  in  a  cylindrical  con- 
figuration  having  a  longitudinal  hollow  portion, 
a  driving  rotor  (29)  mounted  on  the  bottom  portion 
of  said  casing  member,  for  rotating  on  recording 
paper, 
a  printing  head  (24)  arranged  on  the  bottom  portion 
of  said  hollow  portion  of  said  casing  member  and 
having  a  printing  element  forming  surface  in  which 
a  number  of  printing  elements  are  arranged, 
take-up  means  (31  to  42)  coupled  with  said  driving 
rotor  so  that  rotation  of  said  driving  rotor  can  be 
transmitted  thereto,  for  taking  up  the  ink  tape  in 
said  ink  tape  cassette  received  in  said  hollow  por- 
tion  of  said  casing  member,  and 
an  encode  plate  (36)  coupled  to  said  take-up 
means;  and 
coupling  means  (15)  for  transferring  the  character 
stored  in  said  input  device  to  said  manual  scanning 
type  printing  device; 
wherein  character  data  stored  in  said  memory 
means  is  printed  on  recording  paper  while  said 
printing  device  is  being  manually  scanned  and  the 
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take-up  rotor  are  linearly  arranged  in  the  longitudi- 
nal  direction  of  said  hollow  portion. 
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