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Printer  with  detachably  mounted  print  unit. 

A  printer  is  provided  with  at  least  one  detach- 
able  print  unit  provided  with  a  driven  unit  which 
is  driven  to  print  an  image  on  a  recording  sheet. 
The  condition  of  operation  of  the  print  unit  is 
detected  and  the  detected  condition  of  oper- 
ation  of  the  print  unit  is  stored  in  a  data  storage 
device  that  allows  the  updation  of  its  contents. 
Thus,  various  kinds  of  information  useful  for  the 
quality  control  of  the  printer  and  the  print  unit 
can  be  readily  and  surely  collected  and  the 
collected  information  is  stored  in  the  print  unit. 
The  information  useful  for  the  quality  control  of 
the  printer  and  the  print  unit  can  be  read  out 
from  the  data  storage  device  after  the  print  unit 
has  been  removed  from  the  printer. 
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head  2  and  the  driving  mechanism  12  according  to  the 
printing  data  stored  in  the  RAM  8  and  the  control  pro- 
grams  stored  beforehand  in  the  ROM  7  to  print  im- 
ages  with  the  thermal  print  head  2  on  recording 

5  sheets  successively  fed  by  the  driving  mechanism  1  2. 
The  print  unit  30  is  fabricated  by  mounting  the  thermal 
print  head  2,  the  connector  6  and  the  driving  IC  5  on 
a  printed  wiring  board,  not  shown. 

Since  the  thermal  print  head  2  of  the  thermal  prin- 
w  ter  1  is  expendable,  the  print  unit  30  must  be  replaced 

periodically  with  a  new  one.  Usually,  the  number  or 
the  total  length  of  recording  sheets  fed  to  the  print  unit 
30  is  counted  by  a  mechanical  counter,  not  shown,  in- 
cluded  in  the  driving  mechanism  12  or  by  an  electron- 

is  ic  counter,  not  shown,  comprised  of  the  RAM  8  or  the 
CPU  9  and  included  in  the  main  controller  10,  and  a 
warning  requesting  the  change  of  the  print  unit  30  is 
displayed  on  the  display  1  3  when  the  count  registered 
by  the  mechanical  or  electronic  counter  exceeds  a 

20  predetermined  limit  value  stored  in  the  ROM  7  or  a 
serviceman  checks  the  count  registered  by  the  mech- 
anical  or  electronic  counter  during  maintenance  work. 

This  conventional  thermal  printer  1  has  the  fol- 
lowing  problems.  If  the  print  unit  30  is  replaced  with  a 

25  new  one  before  the  warning  is  provided  and  the  coun- 
ter  is  not  reset,  or  the  counter  is  reset  by  mistake  whi  le 
the  thermal  print  head  2  is  in  operation,  a  false  count 
is  registered  by  the  counter. 

In  some  cases,  the  thermal  printer  1  needs  stat- 
30  istical  data  about  the  life  of  the  thermal  print  head  2 

and  other  components  for  quality  control  purposes.  In 
such  a  case,  a  recording  label,  not  shown,  for  record- 
ing  the  count  when  replacing  the  print  unit  30  is  at- 
tached  to  the  print  unit  30  and  the  count  is  entered  in 

35  the  recording  label  when  the  print  unit  30  is  replaced. 
The  serviceman  collects  periodically  replaced  print 
units  30  carrying  the  recording  labels  recording  the 
counts. 

However,  it  is  undesirable  to  put  the  operator  un- 
40  der  an  obligation  to  enter  the  count  in  the  recording 

label  because  recording  the  count  is  troublesome. 
Furthermore,  the  count  entered  in  the  recording  label 
by  the  operator  is  not  highly  reliable  because  the  op- 
erator  is  liable  to  fail  in  entering  the  count  correctly, 

45  and  collecting  the  recording  labels  with  the  count  en- 
tered  and  processing  the  counts  recorded  on  the  thus 
collected  recording  labels  by  a  personal  computer  or 
the  like  require  very  troublesome  operations. 

50  SUMMARY  OF  THE  INVENTION 

Accordingly,  it  is  a  first  object  of  the  present  in- 
vention  to  provide  a  print  unit  capable  of  holding  data 
useful  for  the  quality  control  of  the  printer  and  the 

55  print  unit. 
A  second  object  of  the  present  invention  is  to  pro- 

vide  a  printer  capable  of  readily  and  surly  collecting 
data  useful  for  the  quality  control  of  the  printer  and 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  replaceable 
print  unit  to  be  detachably  mounted  on  the  main  unit 
of  a  printer,  and  a  printer  having  a  main  unit  and  a  re- 
placeable  print  unit  detachably  mounted  on  the  main 
unit. 

Description  of  the  Related  Art 

A  printer,  such  as  a  thermal  printer,  is  provided 
with  a  print  unit  provided  with  a  replaceable  print 
head,  such  as  a  replaceable  thermal  print  head,  and 
detachably  mounted  on  a  main  unit,  because  the  print 
head  is  expendable. 

Referring  to  Fig.  3  showing  a  conventional  ther- 
mal  printer  1  by  way  of  example,  the  thermal  printer 
1  is  assembled  by  detachably  mounting  a  print  unit  30 
having  a  replaceable  thermal  print  head  2,  i.e.,  a  driv- 
en  unit,  on  a  main  unit  3. 

The  thermal  print  head  2  of  the  thermal  printer  1 
has  a  plurality  of  linearly  arranged  heating  elements 
4,  a  driving  IC  (integrated  circuit)  5  connected  to  the 
heating  elements  4,  and  a  connector  6  connected  to 
the  driving  IC  5  and  to  an  internal  connector  11  for 
electrically  connecting  the  print  unit  30  to  a  main  con- 
troller  10  included  in  the  main  unit  3  of  the  thermal 
printer  1. 

The  main  controller  10  comprises  a  ROM  (read- 
only  memory)  7  initially  and  permanently  storing 
pieces  of  information  including  control  programs,  a 
RAM  (random-access  memory)  8  temporarily  storing 
printing  data  and  such  and  allowing  the  retrieval  of  the 
stored  data  therefrom,  and  a  CPU  (central  processing 
unit)  9  for  processing  data,  connected  to  the  ROM  7 
and  the  RAM  8.  The  internal  connector  11,  a  driving 
mechanism  12  including  a  feed  motor  and  such,  not 
shown,  a  display  13  for  displaying  pieces  of  informa- 
tion  including  the  condition  of  the  power  source,  fail- 
ure  in  feeding  a  recording  sheet  and  the  like,  and  an 
external  connector  14  through  which  to  receive  print- 
ing  data  from  an  external  apparatus  are  connected  to 
the  main  controller  10. 

The  main  controller  1  0,  the  driving  mechanism  12 
and  the  associated  components  of  the  thermal  printer 
1  form  a  printing  system  that  drives  the  replaceable 
thermal  print  head  2  to  print  an  image  on  a  recording 
sheet,  not  shown.  Acommunication  cable  16  connect- 
ed  to  an  external  apparatus  15,  such  as  a  personal 
computer,  that  provides  printing  data  is  detachably 
connected  to  the  external  connector  14  of  the  thermal 
printer  1. 

The  thermal  printer  1  receives  printing  data  from 
the  external  apparatus  15  through  the  communica- 
tion  cable  16  and  stores  the  same  in  the  RAM  8  of  the 
main  controller  1  0.  The  CPU  9  drives  the  thermal  print 
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the  print  unit  and  of  storing  the  collected  data  in  its 
print  unit. 

Athird  object  of  the  present  invention  is  to  provide 
a  printer  capable  of  providing  accurate  information 
about  the  life  of  its  print  unit.  5 

The  present  invention  provides  a  print  unit  capa- 
ble  of  being  detachably  mounted  on  the  main  unit  of 
a  printer,  comprising  a  driven  unit  to  be  driven  by  the 
main  unit,  and  an  erasable  programmable  data  stor- 
age  unit  for  storing  data  representing  the  operating  w 
experiences  of  the  print  unit  to  enable  the  print  unit  to 
hold  data  useful  for  the  quality  control  of  the  printer 
and  the  print  unit.  After  removing  the  print  unit  from 
the  main  unit  of  the  printer,  data  stored  in  the  data 
storage  unit  can  be  read.  15 

The  present  invention  provides  also  a  printer  de- 
tachably  provided  with  a  print  unit  comprising  a  driven 
unit  and  an  erasable  programmable  data  storage  unit 
for  storing  data  representing  the  operating  experienc- 
es  of  the  print  unit,  and  capable  of  driving  the  driven  20 
unit  of  the  print  unit  to  print  an  image  on  a  recording 
sheet.  The  printer  detects  the  operating  experiences 
of  the  print  unit,  stores  data  representing  the  detected 
operating  experiences  of  the  print  unit  in  the  data  stor- 
age  unit  to  enable  the  print  unit  to  hold  data  useful  for  25 
the  quality  control  of  the  printer  and  the  print  unit. 
Thus,  the  data  useful  for  the  quality  control  of  the  print 
unit  can  be  readily  and  surely  stored  in  the  data  stor- 
age  unit,  and  the  data  can  be  read  from  the  data  stor- 
age  unit  and  processed  after  removing  the  print  unit  30 
from  the  main  unit. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  block  diagram  of  the  electric  circuit  of  35 
a  thermal  printer  in  a  preferred  embodiment  ac- 
cording  to  the  present  invention; 
Fig.  2  is  a  flow  chart  of  control  processes  to  be 
carried  out  by  the  thermal  printer  of  Fig.  1  ;  and 
Fig.  3  is  a  block  diagram  of  the  electric  circuit  of  40 
a  conventional  thermal  printer. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

45 
A  thermal  printer  in  a  preferred  embodiment  ac- 

cording  to  the  present  invention  will  be  described 
hereinafter  with  reference  to  Figs.  1  and  2,  in  which 
parts  like  or  corresponding  to  those  previously  descri- 
bed  with  reference  to  Fig.  1  are  denoted  by  the  same  50 
reference  characters  and  the  description  thereof  will 
be  omitted. 

Referring  to  Figs.  1  and  2,  a  thermal  printer  17 
has  a  print  unit  30  detachably  mounted  on  a  main  unit 
19.  55 

The  print  unit  30  is  formed  by  mounting  a  thermal 
print  head  18,  i.e.,  a  driven  unit,  formed  by  linearly  ar- 
ranging  a  plurality  of  heating  elements  4  and  connect- 

ing  a  driving  IC  5  to  the  heating  elements  4,  an  EE- 
PROM  (electrically  erasable  programmable  read- 
only  memory)  20,  i.e.,  a  data  storage  unit,  for  storing 
data,  and  a  connector  6  connected  to  the  driving  IC  5 
and  the  EEPROM  20  on  a  printed  wiring  board,  not 
shown. 

The  main  unit  19  comprises  a  main  controller  24 
comprising  a  ROM  21  ,  a  RAM  22  and  a  CPU  23  con- 
nected  to  the  ROM  21  and  the  RAM  22,  an  internal 
connector  11,  a  driving  mechanism  12,  a  display  13 
and  an  external  connector  14.  the  internal  connector 
11,  the  driving  mechanism  12,  the  display  13  and  the 
external  connector  14  are  connected  to  the  main  con- 
troller  24. 

In  the  thermal  printer  17,  the  printer  mechanism 
for  driving  the  detachable  thermal  head  1  8  so  as  to 
perform  image  printing  on  a  recording  sheet,  not 
shown,  comprises  the  main  controller  24  and  the  driv- 
ing  mechanism  12.  The  thermal  printer  17  includes  a 
work  measuring  means  for  measuring  the  amount  of 
work  done  by  the  print  unit  30  including  the  thermal 
print  head  18,  and  a  data  writing  means  for  writing 
data  representing  the  amount  of  work  measured  by 
the  work  measuring  means  in  the  EEPROM  20.  The 
work  measuring  means  and  the  data  writing  means 
are  such  constituted  as  to  be  controlled  by  the  CPU 
23  of  the  main  controller  24.  More  concretely,  the 
work  measuring  means  counts  pulses  representing 
printing  data  applied  to  the  thermal  print  head  18,  and 
the  progressively  increasing  number  of  the  pulses 
counted  by  the  work  measuring  means  is  stored  in  the 
EEPROM  20.  The  number  of  the  pulses  stored  in  the 
EEPROM  20  is  incremented  by  one  every  time  one 
pulse  is  counted. 

A  limit  value,  i.e.,  a  maximum  allowable  count,  is 
stored  beforehand  in  the  ROM  21  of  the  main  unit  19 
to  limit  the  progressively  increasing  count  stored  in 
the  EEPROM  20.  A  comparator  included  in  the  CPU 
23  of  the  main  controller  24  compares  the  count  stor- 
ed  in  the  EEPROM  20  of  the  print  unit  30  and  the  limit 
value  stored  in  the  ROM  21  .  Upon  the  detection  of  the 
increase  of  the  count  stored  in  the  EEPROM  20  be- 
yond  the  limit  value,  the  CPU  23  executes  a  warning 
information  output  procedure  to  read  warning  infor- 
mation  expressing  that  the  count  has  exceeded  the 
limit  value  from  the  ROM  21  and  gives  the  warning  in- 
formation  to  the  display  1  3  and  an  external  apparatus 
15,  such  as  a  personal  computer. 

The  CPU  23  drives  the  thermal  print  head  18  and 
the  driving  mechanism  12  including  a  feed  motor  ac- 
cording  to  printing  data  received  through  the  commu- 
nication  cable  16  from  the  external  apparatus  15  and 
stored  in  the  RAM  22,  and  a  control  program  stored 
beforehand  in  the  ROM  21.  Then,  the  driving  mecha- 
nism  12  feeds  recording  sheets  successively  and  the 
thermal  print  head  18  prints  images  on  the  recording 
sheets. 

The  pulses  representing  printing  data  are  count- 
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ed  by  a  counter,  not  shown,  consisting  of  the  CPU  23, 
the  ROM  21  and  the  RAM  22.  The  count  stored  in  the 
EEPROM  20  is  incremented  by  one  every  time  one 
pulse  representing  printing  data  is  counted  by  the 
counter  to  update  the  count  stored  in  the  EEPROM  5 
20. 

After  updating  the  count  stored  in  the  EEPROM 
20,  the  CPU  23  of  the  main  unit  19  compares  the  limit 
value  stored  beforehand  in  the  ROM  21  and  the  count 
stored  in  the  EEPROM  20.  If  the  count  stored  in  the  10 
EEPROM  20  is  smaller  than  the  limit  value  stored  in 
the  ROM  21,  the  printing  operation  is  continued. 

Upon  the  detection  of  the  increase  of  the  count 
beyond  the  limit  value  while  the  thermal  printer  17  is 
in  printing  operation,  the  CPU  23  reads  the  warning  15 
information  requesting  the  replacement  of  the  print 
unit  30  from  the  ROM  21,  and  gives  the  warning  in- 
formation  to  the  display  1  3  to  make  the  display  1  3  dis- 
play  the  warning  information,  to  the  external  appara- 
tus  15  or  to  the  thermal  print  head  1  8  to  make  the  ther-  20 
mal  print  head  1  8  print  the  warning  information  on  the 
recording  sheet.  The  thermal  printer  17  continues  the 
printing  operation  even  if  the  warning  information  is 
provided. 

The  warning  information  prompts  the  operator  of  25 
the  thermal  printer  17  to  replace  the  print  unit  30. 
Thus,  the  time  when  the  expendable  print  unit  30 
must  be  replaced  with  a  new  one  can  be  accurately 
determined  and  it  is  possible  to  prompt  the  operator 
to  replace  the  print  unit  30  with  a  new  one  after  the  30 
print  unit  30  has  done  an  appropriate  amount  of  work. 
The  operator  need  not  perform  troublesome  work  for 
resetting  the  counter,  not  shown.  Since  the  thermal 
printer  17  need  not  be  provided  in  its  driving  mecha- 
nism  12  with  any  counter  for  counting  the  number  or  35 
the  total  length  of  recording  sheets  fed  to  the  print  unit 
30,  the  thermal  printer  1  7  can  be  formed  in  a  compact, 
lightweight  construction,  and  the  productivity  of  the 
production  line  for  manufacturing  the  thermal  printer 
17  can  be  enhanced.  40 

Since  the  count  is  stored  in  the  EEPROM  20  in- 
cluded  in  the  print  unit  30  removed  from  the  main  unit 
19,  the  statistical  data  of  the  life  of  the  thermal  print 
head  18  can  be  readily  and  surely  obtained  by  reading 
the  counts  stored  in  the  EEPROMs  20  of  used  print  45 
units  30  collected  from  the  users. 

Although  the  present  invention  has  been  descri- 
bed  as  applied  to  the  print  unit  30  including  the  ther- 
mal  print  head  18  of  the  thermal  printer  17,  the  pres- 
ent  invention  is  not  limited  thereto  in  its  practical  ap-  50 
plication;  the  present  invention  is  applicable  also  to 
other  printers  and  other  print  units,  such  as  end  face 
light  emission  type  electroluminescence  printers  (EL 
printers),  end  face  light  emission  type  electrolumines- 
cence  print  heads  (EL  heads),  electrophotographic  55 
printers  and  organic  photoconductive  conductor 
drums  (OPC  drums)  for  electrophotography. 

The  EEPROM  20  included  in  the  print  unit  30  in 

this  embodiment  as  a  data  storage  device  may  be 
substituted  by  a  nonvolatile  storage,  such  as  a  flash 
memory. 

Although  the  thermal  printer  17  in  this  embodi- 
ment  uses  the  number  of  pulses  of  printing  data  as  the 
amount  of  work  of  the  thermal  print  head  18,  the  work 
measuring  means  measures  the  amount  of  work  and 
the  data  writing  means  writes  the  data  representing 
the  amount  of  work  measured  by  the  work  measuring 
means  in  the  EEPROM  20,  the  amount  of  work  done 
by  the  thermal  print  head  18  may  be  represented  by 
the  number  of  electric  driving  pulses  applied  to  the 
driving  mechanism  12  by  the  main  controller  10  or  the 
total  operating  time  of  the  thermal  print  head  18 
measured  by  the  main  controller  10. 

Although  the  printer  unit  30  in  this  embodiment 
stores  only  the  number  of  pulses  representing  the 
printing  data  is  stored  as  an  amount  of  work  done  by 
the  thermal  print  head  1  8  in  the  EEPROM  20,  it  is  pos- 
sible  to  store  various  kinds  of  information,  other  than 
the  number  of  pulses  representing  the  amount  of 
work  done  by  the  thermal  print  head  18,  useful  for  the 
quality  control  of  the  thermal  print  head  18  and  the 
thermal  printer  17,  such  as  the  date  and  time  of  op- 
eration  of  the  thermal  print  head  18,  the  number  of  re- 
placed  print  units  and  the  frequency  of  jamming  may 
be  stored  in  the  EEPROM  20. 

In  the  thermal  printer  17  in  this  embodiment,  the 
EEPROM  20  for  storing  various  kinds  of  information 
is  incorporated  into  the  thermal  print  head  18  and  the 
data  writing  means  incorporated  into  the  main  con- 
troller  24  included  in  the  main  unit  19  writes  the 
amount  of  work  done  by  the  thermal  print  head  18  in 
the  EEPROM  20  incorporated  into  the  printer  unit  30 
to  facilitate  the  collection  of  various  kinds  of  informa- 
tion.  However,  the  present  invention  is  not  limited  in 
its  practical  application  to  the  foregoing  embodiment 
specifically  described  herein;  the  data  writing  means 
may  be  incorporated,  for  instance,  into  the  thermal 
print  head  to  enable  the  thermal  print  head  to  record 
the  amount  of  work  when  the  same  is  used  on  a  con- 
ventional  printer. 

Although  the  thermal  printer  in  this  embodiment 
continues  its  printing  operation  even  after  the  CPU  23 
has  decided  that  the  count  stored  in  the  EEPROM  20 
has  exceeded  the  limit  value  and  the  warning  infor- 
mation  has  been  provided,  the  printing  operation  of 
the  thermal  printer  17  may  be  interrupted  when  the 
warning  information  is  provided. 

Claims 

1  .  A  print  unit  to  be  detachably  mounted  on  the  main 
unit  of  a  printer,  said  print  unit  comprising; 

a  driven  unit  which  is  driven  by  said  main 
unit;  and 

a  data  storage  device  capable  of  storing 
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various  kinds  of  information  representing  the 
condition  of  operation  of  said  print  unit  provided 
by  said  main  unit  and  allowing  the  updation  of  its 
contents. 

2.  A  print  unit  according  to  claim  1,  wherein  said 
driven  unit  is  a  thermal  print  head. 

3.  A  print  unit  according  to  claim  1,  wherein  said 
data  storage  device  is  a  nonvolatile  memory. 

4.  A  print  unit  according  to  claim  3,  wherein  said 
nonvolatile  memory  is  an  EEPROM. 

10 

5.  A  printer  having  a  main  unit;  a  print  unit  detach-  15 
ably  mounted  on  said  main  unit;  and  a  driven  unit 
incorporated  into  said  print  unit  and  to  be  driven 
for  printing  an  image  on  a  recording  sheet  com- 
prising: 

work  measuring  means  for  detecting  the  20 
condition  of  operation  of  said  print  unit; 

a  data  storage  device  included  in  said  print 
unit  to  store  various  kinds  of  information  and  al- 
lowing  the  updation  of  its  contents;  and 

a  data  writing  means  incorporated  into  25 
either  said  main  unit  or  said  print  unit  to  write  the 
data  measured  by  the  work  measuring  means  in 
said  data  storage  device. 

6.  A  printer  according  to  claim  5,  wherein  said  driven  30 
unit  is  a  thermal  print  head. 

7.  A  printer  according  to  claim  5,  wherein  said  data 
storage  device  is  a  nonvolatile  memory. 

35 
8.  A  printer  according  to  claim  5,  wherein  said  data 

storage  device  is  an  EEPROM. 

9.  A  printer  according  to  claim  5,  wherein  said  driven 
unit  includes  a  thermal  print  head,  and  said  work  40 
measuring  means  measures  the  number  of  puls- 
es  applied  to  said  thermal  print  head. 

1  0.  A  printer  according  to  claim  9,  further  comprising: 
a  comparing  means  for  comparing  the  45 

number  of  pulses  applied  to  said  thermal  print 
head  and  measured  by  said  work  measuring 
means  and  a  limit  value  corresponding  to  a  max- 
imum  allowable  number  of  pulses;  and 

a  warning  information  output  means  for  50 
providing  a  warning  information  upon  the  in- 
crease  of  the  number  of  pulses  beyond  the  limit 
value. 

55 
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