
Europa,sches  P a t e n t s   III  I  II  II  II  II  II  II  II  1  1  II  II  I  II  I  II 
European  Patent  Office  _  n - f t   n c n   D 1  ©  Publication  number:  0  0 4 0   9 6 0   D l  
Office  europeen  des  brevets  w  

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  08.01.92  ©  Int.  CI.5:  B65C  9/42,  B65C  9 /18  

©  Application  number:  81302262.1 

©  Date  of  filing:  21.05.81 

Label  feed  control  system. 

OQ 

CO 

®  Priority:  26.05.80  JP  69825/80 
20.06.80  JP  83573/80 

©  Date  of  publication  of  application: 
02.12.81  Bulletin  81/48 

©  Publication  of  the  grant  of  the  patent: 
08.01.92  Bulletin  92/02 

®  Designated  Contracting  States: 
DE  FR  GB  SE 

©  References  cited: 
EP-A-  657 
EP-A-  33  609 
US-A-  2  522  224 
US-A-  3  321  105 

it})  Proprietor:  tuk.yu  bLbumiu  uu.  l i u .  
2-6-13  Nakameguro  Meguro 
Tokyo(JP) 

©  Inventor:  Sakura,  Yasuhiro 
382  Umena 
Mishima  Shizuoka(JP) 

©  Representative:  Evans,  David  Charles  et  al 
F.J.  CLEVELAND  &  COMPANY  40-43,  Chan- 
cery  Lane 
London,  WC2A  UQ(GB) 

O  Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person 

ft  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
y]  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 

has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 



1 EP  0  040  960  B1 2 

Description 

The  present  invention  relates  to  a  label  feed 
control  printing  system  for  a  label  printer  which 
issues  a  label  after  data  from  the  weighing  unit  has 
been  printed  on  the  label  stuck  on  the  paper  base 
ribbon. 

An  example  of  a  conventional  label  feed  control 
system  will  be  described  with  reference  to  Figures 
1  through  4  of  the  accompanying  drawings.  On  a 
paper  base  ribbon  1  there  are  stuck  labels  2  of  a 
certain  size  in  a  constant  interval,  and  such  ribbon 
1  is  wound  on  a  label  supply  reel  3.  The  ribbon  1 
is  transported  through  a  printer  4,  a  separator  5  on 
which  a  label  is  peeled  off  the  base  ribbon,  and  a 
feed  roller  7  driven  by  a  motor  6  to  a  ribbon  take- 
up  reel  8.  On  the  upstream  side  of  the  printer  4 
there  is  provided  a  photoelectric  label  position  de- 
tector  9,  and  a  label  detector  10  which  detects  a 
peeled-off  label  2  is  provided  at  the  front  edge  of 
the  separator  5. 

The  weighing  unit  11,  the  printer  4  and  a 
keyboard  12  are  connected  to  a  CPU  13,  which  is 
further  connected  to  an  I/O  port  14.  The  label 
detector  10  is  connected  through  a  label  detection 
amplifier  15  to  the  I/O  port  14.  Also  connected  to 
the  I/O  port  14  is  a  feed  controller  16,  which  is 
further  connected  to  the  motor  6  and  to  the  posi- 
tion  detector  9  through  a  position  detection  am- 
plifier  18  having  a  variable  resistor  17. 

The  label  detector  10  produces  a  high  D-signal 
when  a  label  2  is  absent,  and  when  an  operation 
command,  i.e.  an  A-signal,  is  issued  with  the  signal 
D  being  high,  the  feed  controller  16  produces  a 
high  C-signal  to  activate  the  motor  6  so  that  the 
ribbon  1  is  fed.  The  signal  C  is  also  delivered  to 
the  CPU  13  via  the  I/O  port  14  so  as  to  interlock 
other  operations  during  transportation.  As  the  result 
of  transporting  the  ribbon  1  ,  a  label  2  is  peeled  off 
the  ribbon  1,  projecting  over  the  label  detector  10 
to  cause  its  output  signal  D  to  become  low.  When 
the  position  detector  9  detects  the  label  position 
and  produces  a  B-signal,  as  will  be  described 
shortly,  with  the  signal  D  being  low,  the  signal  C 
from  the  feed  controller  16  turns  low  to  stop  the 
motor  6  and  also  to  release  the  inhibited  com- 
mands  in  the  CPU  13. 

The  position  detector  9  operates  by  sensing 
the  transmissivity  of  the  base  ribbon  1  and  the 
label  2.  There  are  three  cases  in  the  amount  of 
transmissivity  as  shown  in  Fig.  2-b:  (a)  a  base 
ribbon  1  alone,  (b)  a  label  2  on  the  base  ribbon  1 
and  (c)  a  label  with  printed  portion  20  on  the  base 
ribbon  1  .  The  signal  B  is  produced  at  the  position 
where  the  base  ribbon  1  alone  exists.  This  system 
is  based  on  the  detection  of  the  difference  of  light 
transmitted  through  the  base  ribbon  1  alone  and 
the  overlap  of  the  base  ribbon  1  and  the  label  2, 

and  has  the  following  problems.  A  label  2  having  a 
high  light  transmissivity  results  in  a  very  small 
transmission  difference,  requiring  disadvantageous- 
ly  a  very  high  accuracy  of  sensing.  If  the  label  2 

5  has  a  printed  portion  20  as  mentioned  above  for 
the  shop  name  and  the  like,  the  lower  transmis- 
sivity  of  this  portion  creates  a  large  contrast  relative 
to  remaining  portions  of  the  label,  resulting  possi- 
bly  in  a  failure  of  detection.  Moreover,  it  is  irksome 

ro  to  adjust  the  sensing  level  by  the  variable  resistor 
17  each  time  the  thickness  of  the  base  ribbon  1 
changes.  In  addition,  the  position  detector  9  needs 
to  be  repositioned  for  each  label  size,  and  since 
the  signal  B  from  the  position  sensor  9  also  serves 

75  as  the  operational  reference  for  the  printer  4,  sev- 
eral  labels  are  wasted  for  text  printing  in  determina- 
tion  of  the  best  setup  position. 

EP-A-0033609  is  relevant  under  Article  54(3)  as 
regards  the  use  of  a  slit  disc. 

20  In  EP  0  000  657  there  is  described  a  labelling 
machine  generally  of  the  above  type,  but  wherein 
the  rotatable  sensing  roll  is  replaced  by  an  optical 
or  magnetic  device  upstream  of  the  label  separat- 
ing  edge  which  senses  markings  disposed  on  the 

25  tape  or  labels  for  the  purpose  of  providing  accurate 
sensing  means,  and  providing  a  signal  for  printing 
and/or  dispense. 

US-A-2,522,224  describes  a  labelling  machine 
comprising  a  label  detector  which  is  contactless 

30  and  detects  only  the  front  edge  of  a  label;  said 
signal  serving  to  stop  label  dispense.  No  incre- 
mental  feed  means  is  discussed. 

It  is,  therefore,  the  first  object  of  the  present 
invention  to  achieve  the  reliable  positioning  of  the 

35  label  irrespective  of  the  right  transmissivity  of  the 
label  and  the  base  ribbon. 

The  second  object  of  the  invention  is  to  control 
the  label  position  digitally  by  use  of  a  stepping 
motor. 

40  The  third  object  of  the  invention  is  to  achieve 
the  positioning  of  the  label  by  numerical  control. 

The  fourth  object  of  the  invention  is  to  achieve 
the  positioning  of  the  label  using  the  pulse  signals 
generated  by  a  slit  disc. 

45  The  fifth  object  of  the  invention  is  to  make 
common  use  of  the  detector  for  detecting  the  front 
edge  of  the  label  and  for  detecting  the  presence  of 
the  label,  thereby  controlling  the  print  operation. 

In  US-A-3321105  there  is  described  a  label 
so  feed  control  system  comprising  a  driver  means  for 

driving  a  feed  means  which  transports  a  paper 
base  ribbon  with  labels  stuck  thereon,  a  separator 
means  for  peeling  said  label  off  said  base  ribon,  a 
label  detector  disposed  in  the  vicinity  of  said  sepa- 

55  rator  means  and  spaced  from  said  labels  to  detect 
the  peeled-off  label  and  incremental  feed  means 
adapted  to  control  operation  of  said  driver  means 
in  response  to  said  label  detector  means,  such  that 
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said  base  ribbon  is  fed  for  a  predetermined  incre- 
ment. 

The  present  invention  is  characterised  in  a  first 
aspect  in  that  the  label  detector  is  contactless,  and 
is  arranged  to  detect  the  front  edge  only  of  the 
peeled  off  label,  and  to  provide  an  electronic  signal 
controlling  the  incremental  feed  means  to  drive  the 
label  any  selected  amount  preset  into  said  in- 
cremental  feed  means,  said  electronic  signal  being 
dependent  on  the  count  of  a  series  of  impulses 
synchronised  with  the  driver  means  and  started  by 
detection  of  said  front  edge. 

Following  is  a  description  by  way  of  example 
only  and  with  reference  to  the  accompanying  draw- 
ings  of  methods  of  carrying  the  invention  into  ef- 
fect. 

In  the  drawings:- 
Figure  1  is  a  side  view  of  the  conventional  label 
feed  control  system; 
Figs.  2-a  and  2-b  are  a  side  view  of  the  base 
ribbon  with  labels  sticked  thereon  and  a  chart 
showing  the  light  transmissivity  of  the  labelled 
ribbon,  respectively; 
Fig.  3  is  a  block  diagram  of  the  system  shown  in 
Figure  1; 
Fig.  4  is  a  timing  chart  for  the  system  of  Fig.  3; 
Fig.  5  is  a  side  view  of  the  first  embodiment  of 
the  present  invention; 
Fig.  6  is  a  rear  view  of  the  feed  roller  section  of 
the  system  shown  in  Fig.  5; 
Fig.  7  is  a  block  diagram  of  the  first  embodi- 
ment  system; 
Fig.  8  is  a  timing  chart  for  the  first  embodiment 
system; 
Fig.  9  is  a  detailed  block  diagram  derived  from 
Fig.  7; 
Figs.  10  and  11  are  circuit  diagrams  of  the 
timers; 
Fig.  12  is  a  block  diagram  showing  the  alteration 
of  the  system  of  Fig.  9; 
Fig.  13  is  a  set  of  illustration  explaining  the 
spatial  relationship  between  the  printer  and  the 
label  for  1-line  printing  and  2-line  printing 
modes; 
Fig.  14  is  a  block  diagram  of  the  system  ca- 
pable  of  2-line  printing; 
Fig.  15  is  a  block  diagram  showing  the  second 
embodiment  of  the  invention; 
Fig.  16  is  a  block  diagram  showing  the  third 
embodiment  of  the  invention; 
Fig.  17  is  a  block  diagram  showing  another 
embodiment  of  the  invention; 
Fig.  18  is  a  chart  showing  the  RAM  map  of  the 
system; 
Fig.  19  is  a  flowchart  for  the  system  of  Fig.  17; 
Fig.  20  is  a  block  diagram  showing  the  fourth 
embodiment  of  the  invention; 
Fig.  21  is  a  plan  view  of  the  keyboard; 

Figs.  22  and  23  are  flowcharts  for  the  fourth 
embodiment  system; 
Fig.  24  is  a  block  diagram  showing  the  fifth 
embodiment  of  the  invention; 

5  Fig.  25  is  a  set  of  illustration  showing  the  rela- 
tionship  between  the  print  form  of  the  label  and 
the  signals; 
Fig.  26  is  a  block  diagram  showing  the  sixth 
embodiment  of  the  invention; 

70  Fig.  27  is  a  set  of  illustration  showing  the  rela- 
tionship  between  the  print  form  of  the  label  and 
the  signals; 
Fig.  28  is  a  timing  chart  for  the  system  of  Fig. 
26; 

75  Figs.  29-a,  29-b  and  29-c  are  illustrations  show- 
ing  various  print  formats  of  the  label; 
Figs.  30  and  31  are  flowcharts  for  the  system  of 
Fig.  26; 
Fig.  32  is  an  illustration  showing  the  RAM  map 

20  of  the  system; 
Fig.  33  is  a  block  diagram  showing  the  seventh 
embodiment  of  the  invention; 
Fig.  34  is  a  flowchart  for  the  seventh  embodi- 
ment  system;  and 

25  Fig.  35  is  an  illustration  showing  the  RAM  may 
of  the  system. 
The  first  embodiment  of  the  present  invention 

will  now  be  described  with  reference  to  Figs.  5 
through  14,  in  which  the  same  reference  numbers 

30  are  used  for  the  identical  portions  shown  in  Figs.  1 
through  4  and  the  explanation  thereof  will  be  omit- 
ted.  In  this  embodiment,  a  label  detector  22  is 
provided  for  detecting  that  the  front  edge  21  of  a 
label  2  has  reached  the  front  of  a  separator  5 

35  during  transportation  of  the  base  ribbon  1  ,  and  also 
for  detecting  the  presence  of  the  label  2.  On  a 
shaft  24  of  a  feed  roller  7  driven  by  an  induction 
motor  6  and  a  belt  23,  there  is  mounted  a  slit  disk 
26  with  many  slits  25  provided  on  the  circum- 

40  ference  thereof.  Confronting  the  slit  disk  26,  there 
is  provided  a  slit  detector  27  for  sensing  the  slits 
25. 

An  I/O  port  14  is  connected  to  a  CPU  13,  and 
further  connected  to  the  label  detector  22  through  a 

45  front  edge  detection  amplifier  28.  The  I/O  port  14  is 
further  connected  to  a  feed  controller  29,  on  which 
the  motor  6  is  connected.  The  feed  controller  29  is 
connected  to  a  feed  amount  setup  unit  30  including 
a  digital  switch,  and  further  connected  to  the  slit 

so  detector  27  through  a  slit  detection  amplifier  31  . 
In  this  arrangement,  if  the  label  2  is  not  located 

at  the  label  detector  22,  the  signal  B  is  at  a  high 
level,  and  when  the  signal  A  is  issued  by  the  CPU 
13  with  the  signal  B  being  high,  the  feed  controller 

55  29  produces  a  high  D-signal  to  activate  the  motor  6 
for  feeding  the  ribbon  1  and  also  indicates  the 
signal  D  to  the  CPU  13  as  an  inhibit  signal  for 
suppressing  other  operations  during  the  transporta- 

3 
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tion  of  the  ribbon.  At  starting  of  the  motor  6,  the  slit 
disk  26  rotates  slowly  due  to  the  inertia  of  the 
mechanical  components,  causing  the  slit  detection 
amplifier  31  to  produce  pulse  signals  C  with  a  large 
duration.  After  the  initial  state,  the  period  of  the 
pulse  signal  becomes  constant.  When  the  base 
ribbon  1  is  transported  at  a  constant  feed  rate,  the 
label  2  is  peeled  off  the  base  ribbon,  projecting 
over  the  separator,  and  ultimately  the  front  edge  21 
of  the  label  2  is  detected  by  the  label  detector  22. 
Then,  the  signal  B  from  the  front  edge  detection 
amplifier  28  goes  low.  The  signal  B  causes  the 
feed  controller  29  to  start  counting  the  signal  C 
from  the  slit  detector  27.  When  the  count  has 
reached  a  predetermined  number  preset  by  the 
feed  setup  switch  30,  the  signal  D  goes  low  to  stop 
the  motor  6.  Accordingly,  the  label  2  is  stopped 
following  a  certain  amount  of  transportation  after  its 
front  edge  21  has  been  detected  by  the  label 
detector  22.  In  this  arrangement,  the  reference 
signal  is  created  by  the  detection  of  the  front  edge 
21  which  provides  a  large  transmissivity  difference 
so  long  as  the  label  2  is  not  transparent  and  also 
independence  from  the  printed  portion  20  of  the 
label  2,  thus  resulting  in  a  very  accurate  detection. 

The  signal  C  stays  low  unless  the  label  2  is 
removed,  holding  the  generation  of  the  signal  A. 
Thus,  other  operations  are  held  and  double  issue  of 
the  label  2  does  not  occur.  Accordingly,  the  label 
detector  22  also  serves  as  a  detector  for  sensing 
the  presence  of  a  label  as  in  the  case  of  the 
conventional  system. 

The  first  embodiment  of  the  invention  will  fur- 
ther  be  explained  in  detail  with  reference  to  Fig.  9. 
Figure  9  merely  particularizes  the  blocks  of  Fig.  7, 
and  has  no  difference  in  the  basic  operation.  The 
label  detector  22  consists  of  a  light  emitting  diode 
(LED)  32  and  a  photo-transistor  33,  and  the  LED  32 
is  connected  through  a  driver  36  to  an  oscillator  35 
which  is  also  connected  to  a  converter  34.  The 
photo-transistor  33  is  connected  through  a 
waveform  shaper  37  to  the  converter  34.  The  os- 
cillator  35  oscillates  in  a  frequency  of  about  3  kHz 
so  that  the  LED  32  emits  light  pulses  periodically. 
The  converter  34  converts  the  pulse  output  from 
the  photo-transistor  33  into  the  DC  voltage  signal 
having  a  high  and  low  levels.  The  output  of  the 
converter  34  goes  high  when  the  label  2  is  absent, 
and  it  goes  low  when  the  label  exists.  The  purpose 
of  using  such  flashing  light  is  to  prevent  the  effect 
of  external  light  and  also  to  provide  an  intensified 
light  to  the  LED  32  which  is  located  far  from  the 
photo-transistor  33,  so  as  to  enhance  the  reliability 
of  the  detection. 

The  converter  34  is  connected  to  the  I/O  port 
14  and  to  an  OR  gate  38  which  is  connected  to  a 
down-counter  39,  a  principal  constituent  of  a 
means  for  feeding  the  ribbon  at  a  constant  pitch. 

The  down-counter  39  is  connected  to  the  feed 
setup  switch  30.  Another  input  of  the  OR  gate  38  is 
connected  to  an  inverter  40,  the  input  of  which  is 
connected  to  the  I/O  port  14  and  to  the  output  Q  of 
a  flip-flop  41  .  The  set  and  reset  inputs  of  the  flip- 
flop  41  are  connected  to  the  I/O  port  14  and  the 
down  counter  39,  respectively.  The  output  of  the 
flip-flop  41  is  connected  through  a  driver  42  to  the 
motor  6. 

70  The  slit  detector  27  confronting  a  slit  disk  26 
consists  of  a  LED  43  and  a  photo-transistor  44,  and 
the  photo-transistor  44  is  connected  through  a 
waveform  shaper  45  to  a  differentiator  46  which 
differentiates  the  rise  and  fall  transitions  of  input 

75  pulses  to  produce  pulses  twice  the  original  pulses 
derived  from  the  slits  25.  The  differentiator  46  is 
connected  to  the  down-counter  39  and  also  to  an 
overrun  detector  47  which  is  connected  to  the  10 
port  14.  Also  connected  to  the  I/O  port  14  is  a  print 

20  mode  selector  switch  48  which  selects  1-line  print- 
ing  or  2-line  printing. 

In  this  arrangement,  when  the  label  2  is  absent 
from  the  label  detector  22,  or  when  the  flip-flop  41 
is  reset,  the  OR  gate  38  outputs  a  high  level  to 

25  load  the  down-counter  39  with  the  contents  of  the 
feed  setup  switch  30.  This  operation  may  be  con- 
sidered  as  presetting,  since  the  down-counter  39  is 
loaded  irrespective  of  its  initial  contents  when  a 
high  level  is  given  by  the  OR  gate  38.  In  this  state, 

30  when  the  flip-flop  41  receives  a  feed  signal  from 
the  I/O  port  14,  it  is  set,  causing  the  inverter  40  to 
output  a  low  level  and,  at  the  same  time,  supplying 
the  motor  6  with  the  100  VAC  power  voltage 
through  the  driver  42.  Then,  the  motor  6  rotates  to 

35  feed  the  base  ribbon  1  and,  at  the  same  time,  the 
rotating  slit  disk  26  causes  the  photo-transistor  44 
to  emit  pulses  which,  in  turn,  is  supplied  to  the 
down-counter  39  as  the  clock  signal.  The  down 
counter  39,  however,  does  not  change  its  contents, 

40  because  it  still  receives  a  high  level  from  the  con- 
verter  34. 

While  the  time  elapses  in  this  state,  the  front 
edge  21  of  the  label  2  is  detected  by  the  label 
detector  22,  and  the  output  of  the  converter  34 

45  goes  low  to  release  loading  to  the  down-counter. 
From  this  moment,  the  down-counter  39  receives 
pulses  derived  from  the  slit  detector  27  to  de- 
crement  its  contents.  When  the  down-counter  39 
becomes  empty,  the  flip-flop  41  is  reset,  causing 

so  the  motor  6  to  stop,  and  then  the  down-counter  39 
is  loaded  again. 

In  so  doing,  transportation  of  the  ribbon  1  is 
stopped  after  a  certain  amount  of  feed  following  the 
detection  of  the  front  edge  21  of  the  label  2. 

55  An  overrun  detector  47  detects  the  overrun  of 
the  ribbon  1,  which  could  occur  after  the  motor  6 
has  stopped,  sending  a  signal  having  a  certain 
duration  to  the  CPU  13  following  the  deactivation  of 

4 
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the  motor  6  so  that  any  other  operation  is  held 
during  the  overrun  in  order  to  prevent  malfunction- 
ing.  Figures  10  and  11  show  examples  of  the 
circuit  arrangement  used  for  the  overrun  detector 
47. 

In  the  arrangement  of  Figure  10,  the  differen- 
tiator  46  is  connected  through  an  inverter  49  to  a 
transistor  50,  the  emitter  thereof  being  connected 
to  a  power  source  51,  with  the  collector  being 
connected  to  a  comparator  56  through  resistors  52, 
53  and  54  and  a  capacitor  55.  The  comparator  56 
is  supplied  with  the  power  voltage  divided  by  resis- 
tors  57  and  58,  and  its  output  is  connected  to  the 
I/O  port  14.  Accordingly,  when  pulses  are  supplied 
from  the  differentiator  46,  the  transistor  50  turns  on 
each  time  to  charge  the  capacitor  55,  and  the 
voltage  to  the  comparator  56  is  maintained  con- 
stant.  When  the  differentiator  46  halts  to  send 
pulses,  the  transistor  50  is  cut  off  steadily,  causing 
the  capacitor  55  to  discharge.  Then  the  comparator 
56  outputs  a  low  level  signal  indicating  that  the  slit 
disk  26  has  stopped  rotating.  If  the  transistor  50 
receives  pulses  even  in  a  low  rotational  speed  of 
the  disk,  the  capacitor  55  is  charged,  and  overrun- 
ning  of  the  ribbon  1  can  be  checked  surely. 

The  overrun  detecting  circuit  as  exemplified  in 
Fig.  1  1  employs  a  monostable  multivibrator  57  hav- 
ing  a  predetermined  ON-time.  The  monostable 
multivibrator  57  is  re-set  by  incoming  pulses  so  as 
to  retain  the  ON-state,  however,  if  it  fails  to  receive 
a  pulse  within  a  certain  interval,  it  produces  a  low 
output  signal  to  halt  the  operation. 

Whereas  the  above  embodiment  employs  the 
down-counter  39,  more  simplified  circuit  arrange- 
ment  is  shown  in  Fig.  12,  in  which  an  up-counter 
58  is  used  instead  of  the  down-counter  39  so  as  to 
provide  an  inexpensive  means  for  feeding  the  rib- 
bon  at  a  constant  pitch.  Between  the  up-counter  58 
and  the  feed  setup  switch  30  there  is  connected  a 
comparator  59,  the  output  of  which  resets  the  flip- 
flop  41  when  the  output  of  the  counter  58  coincides 
with  the  output  of  the  setup  switch  30.  When  the 
flip-flop  41  is  reset  or  the  label  2  is  removed  from 
the  label  detector  22,  the  OR  gate  38  produces  a 
high  output  to  clear  the  up-counter  58. 

A  means  for  2-line  printing  will  now  be  de- 
scribed  with  reference  to  Figs.  13  and  14.  The  2- 
line  printing  denotes  the  operation  for  printing 
numeric  data  on  two  lines  on  the  label  2,  wherein 
label  transportation  has  to  be  divided  into  two  steps 
because  of  the  single  line  printing  unit  and  also  a 
narrow  line  spacing.  Figure  13  shows  the  spatial 
relationship  between  the  printer  4  and  the  label  2. 
Figures  13-a  and  13-c  are  for  the  case  of  1-line 
printing.  The  printer  4  consists  of  a  data  printing 
unit  60  such  as  a  line  printer  head  and  a  stamp  61 
for  printing  the  commodity  name  and  the  like,  and 
the  label  2  has  a  printed  portion  20  reading  as 

"TEC  SUPERMARKET",  the  name  of  a  store.  The 
label  2  is  detected  at  its  front  hedge  21  by  the 
label  detector  22,  and  still  transported  for  a  length 
of  S  by  the  means  as  mentioned  above,  then  it 

5  stops.  In  this  state,  the  label  projecting  over  the 
label  detector  22  is  peeled  off  the  base  ribbon  1, 
and  the  data  printing  unit  60  and  the  stamp  61 
operate  simultaneously  in  response  to  the  com- 
mand  of  issue  so  as  to  print  the  commodity  name 

70  "BEEF  CHOPS",  the  manufacturing  data  "800314", 
the  unit  price  "100",  the  weight  "100"  and  the 
amount  "100".  Printing  is  then  followed  by  label 
transportation  as  described  previously. 

However,  if  another  data  such  as  the  data  of 
75  storage  limit  needs  to  be  printed  in  addition  to  the 

above-mentioned  data,  it  must  be  printed  on  an- 
other  line  because  the  first  line  is  already  full.  This 
is  the  2-line  printing,  and  shown  in  Fig.  13-e  as  the 
data  for  the  storage  limit,  "800410",  printed  on  the 

20  separate  line  from  that  for  the  unit  price,  etc.  For  2- 
line  printing,  the  label  2  is  transported  for  a  length 
of  S1  following  the  detection  of  its  front  edge  21, 
as  shown  in  Fig.  13-b,  so  that  this  position  gives 
the  reference  position  in  2-line  printing.  On  con- 

25  dition  that  the  projecting  label  2  has  been  taken, 
the  date  of  storage  limit  is  first  printed  as  shown  in 
Fig.  13-d,  then  the  label  is  further  transported  to 
the  position  as  shown  in  Fig.  13-a.  This  feed  con- 
trol,  as  will  be  described  later,  does  not  make 

30  reference  to  the  detection  of  the  front  edge  21  ,  but 
is  subjected  to  incremental  feed  control  based  on 
the  predetermined  number  of  slits  25  of  the  slit 
disk  26.  After  the  commodity  name  and  data  have 
been  printed,  the  label  2  is  further  transported  and 

35  then  stopped  with  its  front  edge  21  projecting  over 
the  label  detector  22  by  a  length  of  S1  ,  as  shown 
in  Fig.  13-b. 

Such  feed  control  is  performed  by  the  circuit 
arrangement  shown  in  Fig.  14  which  is  a  modified 

40  version  of  Fig.  9,  including  an  additional  down- 
counter  62  and  an  additional  feed  setup  switch  63. 
The  down-counter  62  is  connected  to  the  differen- 
tiator  46  in  conjunction  with  the  first-mentioned 
down-counter  39,  and  the  outputs  of  the  down- 

45  counters  39  and  62  are  connected  through  an  OR 
gate  64  to  the  flip-flop  41  .  The  down-counter  62  is 
connected  to  receive  the  1-FEED  signal  from  the 
I/O  port  14  through  an  inverter  65. 

When  the  print  mode  switch  48  is  set  to  the  2- 
50  LINE  printing  position,  the  label  will  be  located  as 

shown  in  Fig.  13-b.  The  former-going  label  2  has 
been  removed.  In  this  state,  the  signal  1-FEED  is  at 
high  and  a  low  level  signal  is  given  to  the  down- 
counter  62  so  that  it  is  released  from  loading. 

55  When  the  flip-flop  41  is  set  by  the  feed  signal,  the 
motor  starts  rotating.  Consequently,  the  slit  disk  26 
is  driven  to  rotate,  causing  the  differentiator  46  to 
send  pulses  to  the  down-counter  62  for  decremen- 

5 
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ting  its  contents.  At  this  time,  another  down-counter 
39  receives  a  high  level  signal  from  the  OR  gate 
38,  and  it  does  not  change  its  contents.  When  the 
down-counter  39  becomes  empty,  the  flip-flop  41  is 
reset,  causing  the  motor  6  to  stop.  The  label  2  is 
positioned  as  shown  in  Fig.  13-a  (the  former-going 
label  has  been  removed),  and  it  is  printed  by  the 
printer  4.  When  the  feed  signal  is  issued  next,  the 
1-FEED  signal  goes  low  and  a  high  level  signal  is 
given  to  the  down-counter  62  for  recurrence  of 
loading.  At  the  same  time,  the  flip-flop  41  is  set  to 
activate  the  motor  6.  When  the  label  detector  22 
detects  the  front  edge  21  of  the  label  2,  the  output 
of  the  OR  gate  38  goes  low,  causing  the  output  of 
the  differentiator  46  to  decrement  the  contents  of 
the  down-counter  39.  When  the  down-counter  39 
becomes  empty,  the  flip-flop  41  is  reset  and  the 
motor  6  is  stopped.  At  this  time,  the  label  2  is 
located  as  shown  in  Fig.  13-b. 

The  second  embodiment  of  the  present  inven- 
tion  will  now  be  described  with  reference  to  Fig. 
15,  in  which  the  same  reference  numbers  are  used 
for  the  identical  portions  in  the  previous  figures  and 
the  explanation  thereof  will  be  omitted.  This  rule 
will  refer  to  all  subsequent  embodiments  for  pur- 
poses  of  simplicity.  A  full-wave  rectifier  67  is  con- 
nected  to  an  AC  power  source  66,  and  a  ripple 
current  from  the  full-wave  rectifier  67  is  conducted 
to  a  comparator  69  which  converts  the  ripple  volt- 
age  into  a  rectangular  wave  signal  on  the  basis  of  a 
reference  voltage  established  by  a  reference  level 
setup  battery  68.  The  output  of  the  comparator  69 
is  connected  to  the  down-counter  39. 

The  feed  setup  switch  30  has  been  set  in 
advance  with  the  number  of  cycles  of  the  power 
frequency  such  that  the  setup  number  corresponds 
to  the  amount  of  feed.  The  comparator  69  normally 
produces  pulses,  which,  however,  are  not  received 
by  the  down-counter  39  so  far  as  the  OR  gate  38 
outputs  a  high  level.  When  a  feed  signal  sets  the 
flip-flop  41  ,  the  motor  6  operates  to  feed  the  label 
2.  Then,  the  label  detector  22  detects  the  front 
edge  21  of  the  label  2,  causing  the  OR  gate  38  to 
produce  a  low  level,  and  the  output  of  the  com- 
parator  69  is  received  by  the  down-counter  39. 
When  the  down-counter  39  becomes  empty,  it  re- 
sets  the  flip-flop  41  to  stop  the  motor  6.  Accord- 
ingly,  the  amount  of  feed  after  the  front  edge  21  of 
the  label  has  been  detected  is  set  up  basing  on  the 
power  frequency. 

In  this  case,  the  motor  6  used  is  of  the  type 
which  provides  rotation  in  synchronization  with  the 
power  frequency,  such  as  that  known  as  the  syn- 
chronous  motor. 

The  third  embodiment  of  the  invention  will  be 
described  with  reference  to  Figs.  16  through  19, 
wherein  a  stepping  motor  is  employed  as  a  drive 
actuator.  Figure  16  shows  an  example  of  such 

arrangement  and  Figs.  17  through  19  refer  to  an- 
other  example. 

In  Fig.  16,  an  oscillator  70  is  connected  to  the 
clock  input  of  the  down-counter  39  and  one  input  of 

5  an  AND  gate  71  .  Another  input  of  the  AND  gate  71 
is  connected  to  the  output  of  the  flip-flop  41,  with 
the  output  of  the  AND  gate  connected  to  the  clock 
input  of  a  shift  register  72.  The  parallel  outputs  of 
the  shift  register  72  are  connected  through  a  driver 

w  73  to  a  stepping  motor  74.  The  shift  register  72  has 
the  preset  inputs  connected  to  an  initial  setup 
circuit  75  which  defines  the  initial  state  of  the 
stepping  motor  74. 

When  a  feed  signal  is  issued,  the  flip-flop  41  is 
15  set  and  the  AND  gate  71  conducts  the  signal  from 

the  oscillator  70.  Then,  the  stepping  motor  74 
rotates  at  a  speed  depending  on  the  frequency  of 
the  oscillator  70,  and  the  label  2  is  fed.  At  this  time, 
the  down-counter  39  does  not  change  its  contents 

20  unless  the  label  detector  22  detects  the  label  2. 
When  the  label  detector  22  detects  the  front  edge 
21  of  the  label  2,  the  output  of  the  OR  gate  38 
goes  low,  causing  the  down-counter  39  to  receive 
the  output  of  the  oscillator  70  for  decrementing  its 

25  contents.  When  the  down-counter  39  becomes 
empty,  the  flip-flop  41  is  reset  and  the  AND  gate 
71  ceases  the  conduction  of  the  oscillator  output. 
Then,  the  stepping  motor  74  stops  to  halt  the 
transportation  of  the  label  2. 

30  In  another  example  shown  in  Figs.  17  through 
19,  the  stepping  motor  74  is  operated  under  pro- 
gram  control.  The  label  detector  22  is  connected 
through  the  waveform  shaper  37  to  the  converter 
34,  the  output  of  which  is  connected  to  the  I/O  port 

35  14.  The  I/O  port  14  is  connected  to  the  CPU  13, 
and  is  also  connected  through  a  driver  76  to  the 
stepping  motor  74.  The  CPU  13  has  a  RAM  77 
adapted  to  operate  as  a  feed  setup  unit  and  a  RAM 
78  adapted  to  operate  as  a  rotation  counter. 

40  First,  data  of  the  manufacturing  date,  unit  price, 
weight  and  amount  are  transferred  to  the  print 
controller  before  they  are  printed  by  the  printer  4. 
After  the  data  have  been  printed,  the  stepping 
motor  74  is  rotated  by  one  pulse.  The  stepping 

45  motor  74  goes  on  stepping  to  feed  the  label  2  until 
the  label  detector  22  detects  the  front  edge  21  of 
the  label  2.  When  the  label  detector  22  detects  the 
front  edge  21,  the  rotation  counter  RAM  78  is 
cleared.  Subsequently,  the  stepping  ^-otor  74 

so  rotates  by  one  pulse,  incrementing  the  rotation 
counter  RAM  78  by  one,  then  the  contents  of  the 
counter  RAM  78  is  compared  with  the  contents  of 
the  feed  setup  RAM  77,  which  has  been  preset  to  a 
certain  number.  The  rotation  counter  RAM  78  is 

55  incremented  by  one  continuously  until  the  compari- 
son  results  in  a  coincidence.  When  the  coincidence 
of  the  RAMs  is  reached,  the  stepping  motor  74 
stops  to  complete  a  cycle  of  operation. 

6 
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The  fourth  embodiment  of  the  invention  will  be 
described  with  reference  to  Figs.  20  through  23.  In 
this  embodiment,  a  ten-key  is  used  to  set  the 
amount  of  feed  and  the  motor  6  is  operated  under 
program  control.  In  Fig.  20,  the  down-counter  39  is 
arranged  to  load  data  when  a  flip-flop  41  is  reset  or 
when  the  label  detector  22  detects  the  label  as  in 
the  case  of  the  arrangement  shown  in  Fig.  9.  The 
down-counter  39,  however,  is  directly  connected  to 
the  I/O  port  14  so  that  it  is  loaded  with  feed  data, 
and  a  clock  is  supplied  from  the  I/O  port  14. 

Figure  21  shows  the  layout  of  the  keyboard, 
which  includes  a  read  out  unit  79  divided  into  UNIT 
PRICE,  WEIGHT  and  AMOUNT,  a  ten-key  80  for 
entering  numeric  data,  an  EXECUTION  key  81,  a 
PRINT  key  82,  a  MAN/AUTO  mode  selector  switch 
83,  a  1-LINE/2-LINE  print  mode  selector  switch  48, 
and  a  FEED  AMOUNT  key  84.  The  keyboard  is 
further  provided  with  the  function  keys  including  a 
FEED  key,  a  WARE  key,  a  MANUFACTURING 
DATE  setup  key,  a  STORAGE  LIMIT  setup  key, 
and  a  CANCEL  key.  The  RAM  is  allocated  as 
shown  in  Fig.  18. 

On  the  flowchart  of  Fig.  22,  when  the  system 
starts,  a  weight  data  derived  from  the  weighing  unit 
11  is  loaded  to  the  weight  RAM.  The  weight  data  is 
multiplied  with  the  contents  of  the  unit  price  RAM 
which  has  been  preset,  and  the  result  is  stored  in 
the  amount  RAM.  The  contents  of  the  unit  price 
RAM,  weight  RAM  and  amount  RAM  are  displayed 
on  the  respective  divisions  of  the  read  out  unit  79. 
Then,  setup  of  operational  modes  such  as  the 
MAN/AUTO  mode  are  checked.  After  entry  for 
these  keys  has  been  confirmed,  entry  of  the  FEED 
AMOUNT  key  84  is  checked. 

Entry  of  the  FEED  AMOUNT  key  84  specifies 
the  amount,  of  feed  of  the  label  2  after  its  front 
edge  21  has  been  detected  by  the  label  detector 
22.  When  the  FEED  AMOUNT  key  84  is  pressed, 
the  read  out  unit  79  is  turned  off,  and  the  contents 
of  the  feed  amount  RAM  77  are  displayed  on  the 
AMOUNT  section  of  the  read  out  unit  79.  Using  the 
ten-key  80,  a  new  setup  data  is  entered  into  the 
feed  amount  RAM  77  and  displayed  on  the  read 
out  unit  79  for  confirmation.  By  pressing  the  EX- 
ECUTION  key  81,  the  amount  of  feed  is  set,  and 
the  unit  price,  weight  and  amount  are  displayed 
again  on  the  read  out  unit  79. 

After  the  amount  of  feed  has  been  set  or  the 
previous  setting  is  not  changed,  the  system  op- 
erates  according  to  the  key  entry.  When  the  PRINT 
key  82  is  pressed,  it  is  checked  if  printing  is  being 
carried  out.  During  printing,  control  returns  to  S,  or 
if  not,  the  weight  data  is  checked  if  it  is  10  grams 
or  more.  This  checking  verifies  if  a  commodity  is 
surely  loaded  to  the  weighing  unit  11,  and  at  the 
same  time,  various  checks  for  the  weighing  unit, 
such  as  the  overflow  of  the  amount  are  carried  out. 

Detection  of  the  label  by  the  label  detector  22  is  as 
follows.  If  the  label  is  detected,  control  returns  to  S 
in  order  to  prevent  a  double  issue  of  the  label,  and 
if  the  label  is  not  detected,  overrun  data  is  read  in. 

5  The  overrun  data  is  provided  by  an  overrun  detect- 
ing  device  which  is  not  shown  in  Fig.  20.  The 
system  waits  until  the  overrun  ends,  and  then  pro- 
ceeds  to  point  A  on  the  flowchart. 

From  point  A,  the  process  continues  as  shown 
70  on  the  flowchart  of  Fig.  23.  The  selector  switch  48 

is  read  in  for  checking  if  the  print  mode  is  1-line 
printing  or  2-line  printing.  For  1-line  printing,  the 
contents  of  the  feed  amount  RAM  77  are  con- 
ducted  to  the  I/O  port  14  so  as  to  load  the  down- 

75  counter  39.  The  contents  of  the  manufacturing 
date,  unit  price,  weight  and  amount  RAMs  are 
conducted  to  the  print  controller  so  that  they  are 
printed  on  the  label  2  by  the  printer  4.  Then,  the 
label  is  fed  by  setting  the  flip-flop  41  through  the 

20  I/O  port  14.  When  the  label  detector  22  detects  the 
front  edge  21  of  the  label  2,  a  low  level  is  given 
from  the  OR  gate  38  to  the  down-counter  39,  which 
is  then  decremented  by  the  clock.  When  the  down- 
counter  39  becomes  empty,  the  flip-flop  41  is  reset 

25  and  label  feed  is  halted.  Control  then  returns  to 
point  S. 

Although  the  circuit  arrangement  for  2-line 
printing  is  not  shown  in  Fig.  20,  the  operation  of  2- 
line  printing  will  be  described  with  reference  to  the 

30  flowchart  of  Fig.  23. 
The  contents  of  the  storage  limit  RAM  are 

conducted  to  the  print  controller  and  printed  by  the 
printer  4.  Then,  the  1-FEED  signal  is  issued  to  feed 
the  label  2  for  a  certain  amount.  Overrun  data  is 

35  read  in,  and  the  signal  1-FEED  is  made  low  while 
overrun  does  not  occur,  so  that  the  contents  of  the 
feed  amount  RAM  77  are  output  to  the  I/O  port  1  4. 
The  contents  of  the  manufacturing  date,  unit  price, 
weight  and  amount  RAMs  are  conducted  to  the 

40  print  controller  and  printed  by  the  printer  4.  After 
printing,  the  label  2  is  fed  for  a  certain  length, 
making  reference  to  the  front  edge  detection  by  the 
label  detector  22.  After  feeding  has  halted,  control 
returns  to  point  S. 

45  The  fifth  embodiment  of  the  invention  will  be 
described  with  reference  to  Figs.  24  and  25,  in 
which  the  same  reference  numbers  are  used  for 
the  identical  portions  shown  in  the  previous  em- 
bodiments  and  the  explanation  thereof  will  be  omit- 

50  ted.  A  label  detector  22  consists  of  an  LED  32  and 
a  photo-transistor  33.  The  LED  32  is  connected 
through  a  driver  36  to  an  oscillator  35  which  is 
connected  to  a  converter  34.  The  photo-transistor 
33  is  connected  through  a  waveform  shaper  37  to 

55  the  converter  34.  The  oscillator  35  supplies  pulses 
of  about  3  kHz  to  the  LED  32  so  that  it  emits  light 
pulses  periodically.  The  converter  34  converts  the 
pulse  output  from  the  photo-transistor  33  into  a  DC 
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voltage  signal  having  a  high  and  low  levels.  The 
output  of  the  converter  34  goes  high  when  the  label 
2  is  absent  from  the  detector  22,  and  goes  low 
when  the  label  exists.  The  purpose  of  using  such 
flashing  light  in  detecting  the  label  is  to  prevent  the 
effect  of  external  light  and  also  to  provide  an  inten- 
sified  light  to  the  LED  32  which  is  located  far  from 
the  photo-transistor  33,  so  as  to  ensure  the  reliabil- 
ity  of  the  detection. 

The  converter  34  is  connected  to  an  I/O  port 
14  and  to  an  OR  gate  38  which  is  connected  to  a 
down  counter  39,  a  principal  constituent  of  a 
means  for  feeding  the  ribbon  at  a  constant  pitch. 
The  down-counter  39  is  connected  to  a  feed  setup 
switch  30.  Another  input  of  the  OR  gate  38  is 
connected  to  an  inverter  40,  the  input  of  which  is 
connected  to  the  I/O  port  1  4  and  to  the  output  Q  of 
a  flip-flop  41.  The  set  and  reset  inputs  of  the  flip- 
flop  41  are  connected  to  the  I/O  port  14  and  the 
down-counter  39,  respectively.  The  output  of  the 
flip-flop  41  is  connected  through  a  driver  42  to  a 
motor  6. 

A  slit  detector  27  confronting  a  slit  disk  26 
consists  of  an  LED  43  and  a  photo-transistor  44, 
and  the  photo-transistor  44  is  connected  through  a 
waveform  shaper  45  to  a  differentiator  46  which 
differentiates  the  rise  and  fall  transitions  of  input 
pulses  to  produce  pulses  twice  the  original  pulses 
derived  from  the  slits  25.  The  differentiator  46  is 
connected  to  the  down-counter  39  and  also  to  the 
I/O  port  14.  The  differentiator  46  is  further  con- 
nected  to  an  overrun  detector  47,  which  is  con- 
nected  to  the  I/O  port  1  4. 

In  this  arrangement,  when  the  label  2  is  absent 
from  the  label  detector  22,  or  when  the  flip-flop  41 
is  reset,  the  OR  gate  38  outputs  a  high  level  to 
load  the  down-counter  39  with  the  contents  of  the 
feed  setup  switch  30.  This  operation  may  be  con- 
sidered  as  presetting,  since  the  down-counter  39  is 
loaded  irrespective  of  its  initial  contents  when  a 
high  level  is  given  by  the  OR  gate  38.  In  this  state, 
when  the  flip-flop  41  receives  a  feed  signal  from 
the  I/O  port  14,  it  is  set,  causing  the  inverter  40  to 
output  a  low  level  signal  and,  at  the  same  time, 
supplying  the  motor  6  with  the  100  VAC  power 
voltage  through  the  driver  42.  Then,  the  motor  6 
rotates  to  feed  the  ribbon  1  ,  and  at  the  same  time 
the  rotating  slit  disk  causes  the  photo-transistor  44 
to  emit  pulses  which,  in  turn,  is  supplied  to  the 
down-counter  39  and  the  I/O  port  as  the  clock 
signal.  The  down-counter  39,  however,  does  not 
change  its  contents,  because  it  still  receives  a  high 
level  from  the  converter  34.  The  I/O  port  14  is 
supplied  with  the  clock  signal  from  the  photo-tran- 
sistor  44,  and  this  signal  or  a  divided  clock  is  used 
to  produce  the  print  command  which  is  supplied  to 
the  printer  4  as  a  timing  signal  for  printing.  This 
printer  4  is  different  from  one  shown  in  Fig.  1,  but, 

for  example,  a  label  printer  for  merely  printing  a 
single  line,  and  it  prints  characters  sequentially 
from  the  left  end  of  the  label  2  in  accordance  with 
the  feed  signal  as  shown  in  Fig.  25. 

5  While  the  time  elapses  in  this  state,  the  front 
edge  21  of  the  label  2  is  detected  by  the  label 
detector  22,  and  the  output  of  the  converter  34,  i.e. 
the  front  edge  detection  signal  B,  goes  low  to 
release  the  down-counter  from  loading.  From  this 

w  moment,  the  down-counter  39  receives  pulses  de- 
rived  from  the  slit  detector  27  to  decrement  its 
contents.  When  the  down-counter  39  becomes 
empty,  the  flip-flop  41  is  reset,  causing  the  motor  6 
to  stop,  and  the  down-counter  39  is  loaded  again. 

75  After  the  front  edge  21  of  the  label  2  has  been 
detected,  the  label  is  printed  while  it  is  being  fed  at 
a  certain  pitch,  then  transportation  of  the  ribbon  1 
is  halted. 

The  overrun  detector  47  detects  the  overrun  of 
20  the  ribbon  1  which  could  occur  after  the  motor  6 

has  stopped,  sending  a  signal  having  a  certain 
duration  to  the  CPU  13  following  the  deactivation  of 
the  motor  6  so  that  any  other  operation  is  held 
during  the  overrun  in  order  to  prevent  malfunction- 

25  ing. 
In  the  above  embodiment,  a  line  printer  is  used 

as  the  printer  4,  however,  a  dot-matrix  printer  may 
be  used.  In  this  case,  a  small-pitch  slit  disk  is 
employed  as  the  slit  disk  26,  and  its  output  is 

30  delivered  to  a  character  generator  for  carrying  out 
print  control. 

The  sixth  embodiment  of  the  invention  will  be 
described  with  reference  to  Figs.  26  through  31  . 

The  sixth  embodiment  of  the  invention  will  be 
35  described  with  reference  to  Figs.  26  through  31  .  A 

label  detector  22  is  made  up  of  an  LED  32  and  a 
photo-transistor  33.  The  LED  32  is  connected 
through  a  driver  36  to  an  oscillator  35  which  is  in 
connection  with  a  converter  34.  The  photo-transis- 

40  tor  32  is  connected  through  a  waveform  shaper  37 
to  the  converter  34.  The  oscillator  35  supplies 
pulses  of  about  3  kHz  to  the  LED  32  so  that  it 
emits  light  pulses  periodically.  The  converter  34 
converts  the  pulse  output  from  the  photo-transistor 

45  33  into  a  DC  voltage  signal  having  a  high  and  low 
levels.  The  output  of  the  converter  34  goes  high 
when  the  label  2  is  absent  from  the  detector  22, 
and  goes  low  when  the  label  exists.  The  purpose  of 
using  such  flashing  light  in  detecting  the  label  is  to 

so  prevent  the  effect  of  external  light  and  also  to 
provide  an  intensified  light  to  the  LED  32  which  is 
located  far  from  the  photo-transistor  33,  so  as  to 
enhance  the  reliability  of  the  detection. 

The  converter  34  is  connected  to  an  I/O  port 
55  14  and  an  OR  gate  38  which  is  in  connection  with  a 

down-counter  39,  a  principal  constituent  of  a 
means  for  feeding  the  ribbon  at  a  constant  pitch. 
The  down-counter  39  is  connected  to  three  feed 
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setup  switches  30a,  30b  and  30c  indicated  as  A,  B 
and  C,  through  three  AND  gates  39a,  and  an  OR 
gate  39b.  Another  inputs  of  the  three  AND  gates 
39a  are  connected  through  three  inverters  39c  to  a 
print  format  selector  switch  39d  having  three  se- 
lecting  contancts,  A,  B  and  C.  One  input  of  the  OR 
gate  38  is  connected  to  the  output  of  an  inverter  40 
with  its  input  connected  to  the  I/O  port  14  and  also 
to  the  output  Q  of  a  flip-flop  41  .  The  set  and  reset 
inputs  of  the  flip-flop  41  are  connected  to  the  I/O 
port  14  and  the  down-counter  39,  respectively,  with 
its  output  connected  through  a  driver  42  to  a  motor 
6. 

A  slit  detector  27  confronting  a  slit  disk  26 
consists  of  an  LED  43  and  a  photo-transistor  44, 
and  the  photo-transistor  44  is  connected  through  a 
waveform  shaper  45  to  a  differentiator  46  which 
differentiates  the  rise  and  fall  transitions  of  input 
pulses  to  produce  pulses  twice  the  original  pulses 
derived  from  the  slits  25.  The  differentiator  46  is 
connected  to  the  down-counter  39  and  also  to  the 
I/O  port  14.  The  differentiator  46  is  further  con- 
nected  to  an  overrun  detector  47,  which  is  in  con- 
nection  with  the  I/O  port  1  4. 

Furthermore,  a  print  controller  48  is  connected 
between  the  I/O  port  14  and  the  printer  4. 

In  this  arrangement,  when  the  label  2  is  absent 
from  the  label  detector  22,  or  when  the  flip-flop  41 
is  reset,  the  OR  gate  38  outputs  a  high  level  to 
load  the  down-counter  39  with  the  contents  of  a 
feed  setup  switch  30  specified  by  the  print  format 
selector  switch  39d.  This  operation  may  be  consid- 
ered  as  presetting,  since  the  down-counter  39  is 
loaded  irrespective  of  its  initial  contents  when  a 
high  level  is  given  by  the  OR  gate  38.  In  this  state, 
when  the  flip-flop  41  receives  a  feed  signal  from 
the  I/O  port  14,  it  is  set,  causing  the  inverter  40  to 
output  a  low  level  signal  and,  at  the  same  time, 
supplying  the  motor  6  with  the  100  VAC  power 
voltage  through  the  driver  42.  Then,  the  motor  6 
rotates  to  feed  the  ribbon  1  ,  and  at  the  same  time 
the  rotating  slit  disk  causes  the  photo-transistor  44 
to  emit  pulses  which,  in  turn,  is  supplied  to  the 
down-counter  39  and  the  I/O  port  14  as  the  clock 
signal.  The  down-counter,  however,  does  not 
change  its  contents,  because  it  still  receives  a  high 
level  from  the  converter  34.  The  I/O  port  14  is 
supplied  with  the  clock  signal  from  the  photo-tran- 
sistor  44,  and  this  signal  or  a  divided  clock  is  used 
to  produce  the  print  command  which  is  supplied  to 
the  printer  4  as  a  timing  signal  for  printing.  This 
printer  4  is  different  from  one  shown  in  Fig.  1,  but, 
for  example,  a  label  printer  for  merely  printing  a 
single  line,  and  it  prints  characters  sequentially 
from  the  left  end  of  the  label  2  in  accordance  with 
the  feed  signal  C  as  shown  in  Fig.  25. 

While  the  time  elapses  in  this  state,  the  front 
edge  21  of  the  label  2  is  detected  by  the  label 

detector  22,  and  the  output  of  the  converter  34,  i.e. 
the  front  edge  detection  signal  B,  goes  low  to 
release  the  down-counter  from  loading.  From  this 
moment,  the  down-counter  39  receives  pulses  from 

5  the  slit  detector  27  to  decrement  its  contents. 
When  the  down-counter  39  becomes  empty,  the 
flip-flop  41  is  reset.  Then,  the  motor  6  stops  and 
the  down-counter  39  is  loaded  again. 

After  the  front  edge  21  of  the  label  2  has  been 
70  detected,  the  label  io  printed  while  it  is  fed  at  a 

certain  pitch,  then  transportation  of  the  ribbon  1  is 
halted. 

An  overrun  detector  47  detects  an  overrun  of 
the  ribbon  1  which  could  occur  after  the  motor  6 

75  has  stopped,  sending  a  signal  having  a  certain 
duration  to  the  CPU  13  following  the  deactivation  of 
the  motor  6  so  that  any  other  operation  is  held 
during  the  overrun  in  order  to  prevent  malfunction- 
ing. 

20  After  the  label  2  has  been  printed  as  shown  in 
Fig.  27,  it  is  stopped  at  the  predetermined  position. 
This  operation  is  shown  on  the  timing  chart  of  the 
signals  in  Fig.  28.  As  can  be  seen  in  the  figure, 
when  the  FEED  signal  is  issued,  the  flip-flop  41  is 

25  set,  causing  the  motor  6  to  start  rotating,  and  the 
feed  amount  signal  C  is  generated.  Initially,  the 
feed  amount  signal  C  varies  its  period,  and  gradu- 
ally  a  steady  period  is  reached.  The  feed  amount 
signal  C  serves  as  a  timing  signal  for  printing 

30  irrespective  of  its  period,  and  a  character  is  printed 
for  each  feed  amount  signal  C  by  the  means  as  will 
be  described  shortly.  In  the  earlier  stage  of  the 
operation  when  the  label  2  has  not  reached  the 
label  detector  22,  the  label  2  is  fed  while  being 

35  printed.  When  the  label  detector  22  detects  the 
front  edge  21  of  the  label,  the  front  edge  detection 
signal  B  goes  low,  releasing  the  down-counter  39 
from  loading.  Then,  the  down-counter  39  is  de- 
cremented  by  the  feed  amount  signal  C.  When  the 

40  down-counter  39  becomes  empty,  a  reset  signal  is 
generated  to  reset  the  flip-flop  41  and  the  motor  6 
is  stopped. 

It  is  desirable  to  provide  several  kinds  of  print 
format  for  the  label  2  to  be  issued.  If,  for  example, 

45  three  kinds  of  print  format  as  shown  in  Fig.  29  are 
required,  they  are  preset  on  the  feed  setup  switch- 
es  30a,  30b  and  30c.  The  delivery  position  of  the 
label  2  must  be  determined  so  that  a  peeled-off 
label  can  be  picked  up  by  hand.  Thus,  the  feed 

so  amount  after  detecting  the  front  edge  21  is  deter- 
mined  in  consideration  of  the  interval  of  labels  on 
the  base  ribbon  and  the  number  of  characters  to 
be  printed.  For  this  purpose,  the  print  format  selec- 
tor  switch  39d  is  set  appropriately  according  to  the 

55  desired  print  format. 
Operation  of  the  system  will  be  described  with 

reference  to  Figs.  30  through  32.  The  RAM  is 
provided  with  fields  for  storing  data  of  the  unit 
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price,  weight,  amount,  code,  date,  the  contents  of 
the  print  counter,  and  print  address,  and  also  pro- 
vided  with  fields  SW"A"a,  SW"A"b,  SW"B"a, 
SW"B"b,  SW"C"a,  and  SW'Cb  for  storing  data 
corresponding  to  the  contents  of  the  feed  setup  5 
switches  30a,  30b  and  30c,  respectively.  As  shown 
in  Fig.  13,  when  the  system  starts  operating,  a 
weight  data  from  the  weighing  unit  1  1  is  stored  into 
the  weight  RAM.  The  weight  data  is  multiplied  with 
the  unit  price  which  has  been  set  in  the  unit  price  w 
RAM,  and  the  result  is  stored  in  the  amount  RAM. 
The  contents  of  the  unit  price  RAM,  weight  RAM 
and  amount  RAM  are  then  displayed  on  the  re- 
spective  sections  of  the  read  out  unit  (not  shown). 
Setup  of  the  switches  such  as  the  MAN/AUTO  15 
selector  switch  is  checked.  When  the  switch  opera- 
tion  is  confirmed,  pressing  of  the  PRINT  key  is 
checked.  After  the  keying  of  the  PRINT  key  has 
been  confirmed,  the  conditions  that  whether  print- 
ing  goes  on,  the  weight  is  10  grams  or  more,  and  20 
the  label  2  exists  on  the  label  detector  22  are 
Checked  sequentially.  If  these  conditions  are  not 
met,  control  returns  to  point  S  on  the  flowchart,  or 
if  the  conditions  are  met,  overrun  data  is  read  in.  If 
the  label  is  overrunning,  the  system  waits  until  the  25 
overrun  ceases,  then  proceeds  to  point  A.  From 
point  A,  control  proceeds  as  shown  in  Fig.  31  .  The 
ON-condition  of  SW"A"  and  SW"B"  is  checked 
sequentially  in  order  to  find  which  contact  out  of  A, 
B  and  C  of  the  print  format  selector  switch  39d  is  30 
made.  Assuming  that  contact  A  is  selected,  the 
contents  of  field  SW"A"a  in  the  RAM  are  delivered 
to  the  print  counter,  and  the  contents  of  field 
SW"A"b  are  read  as  the  print  address.  The  blocks 
of  FEED  ON  and  FEED  OFF  in  Fig.  31  signify  35 
issue  of  an  FEED  signal  shown  in  Fig.  28,  by  which 
data  specified  by  the  print  address  is  transferred  to 
the  print  controller  48  at  the  second  rising  edge  of 
the  feed  amount  signal  C.  After  a  character  has 
been  printed,  the  print  address  is  decremented  by  40 
one,  and  the  print  counter  is  also  decremented  by 
one  unless  it  is  empty.  Thus,  operation  for  check- 
ing  a  low  level  feed  amount  signal  C  is  cycled.  In 
this  way,  the  unit  price  and  other  data  are  printed 
sequentially,  and  control  returns  to  point  S  after  the  45 
print  counter  has  become  empty.  This  control  is 
performed  only  for  printing,  and  feeding  of  the 
label  2  is  controlled  as  mentioned  previously. 

The  seventh  embodiment  of  the  invention  will 
be  described  with  reference  to  Figs.  33  through  35.  50 
In  this  embodiment,  the  amount  of  feed  is  con- 
trolled  by  the  CPU  13  without  use  of  the  feed  setup 
switch  30  as  used  in  the  previous  embodiments. 
The  down-counter  39  is  connected  directly  to  the 
I/O  port  14,  and  the  RAM  is  arranged  to  preset  by  55 
means  of  a  preset  button  (not  shown).  Therefore, 
the  RAM  is  further  provided  with  fields,  SW"A"c, 
SW"B"c  and  SW"C"c.  The  print  format  selector 

switch  39d  is  connected  directly  to  the  I/O  port  14. 
Operation  of  this  system  as  shown  in  Fig.  34  is 

identical  to  that  shown  in  Fig.  31,  except  that  the 
processes  for  delivering  the  contents  of  the 
SW"A"c,  SW"B"c  and  SW"C"c  to  the  down-coun- 
ter  39  are  added. 

Claims 

1.  A  label  feed  control  system  comprising  a  driv- 
er  means  (7)  for  driving  a  feed  means  (3) 
which  transports  a  paper  base  ribbon  (1)  with 
labels  (2)  stuck  thereon,  a  separator  means  (5) 
for  peeling  said  label  off  said  base  ribbon,  a 
label  detector  (22)  disposed  in  the  vicinity  of 
said  separator  means  and  spaced  from  said 
labels  to  detect  the  peeled-off  label  and  in- 
cremental  feed  means  adapted  to  control  op- 
eration  of  said  driver  means  in  response  to 
said  label  detector  means,  such  that  said  base 
ribbon  is  fed  for  a  predetermined  increment, 
characterized  in  that  the  label  detector  (22)  is 
contactless,  and  is  arranged  to  detect  the  front 
edge  (21)  of  the  peeled  off  label,  and  to  pro- 
vide  an  electronic  signal  controlling  the  in- 
cremental  feed  means  (25.27)  to  drive  the  la- 
bel  any  selected  amount  preset  into  said  in- 
cremental  feed  means,  said  electronic  signal 
being  dependent  on  the  count  of  a  series  of 
impulses  synchronised  with  the  driver  means 
and  started  by  detection  of  said  front  edge 
(21). 

2.  A  label  feed  control  system  according  to  claim 
1  characterised  in  that  the  incremental  feed 
means  comprises  a  starter  means  for  starting 
said  driver  means  (7)  when  a  label  is  not 
detected  by  said  label  detecting  means  (22),  a 
feed  amount  setting  means  for  previously  set- 
ting  the  feed  amount  of  said  base  ribbon  (1) 
after  said  label  detecting  means  (22)  has  de- 
tected  the  front  edge  of  said  label  (2), 

a  feed  amount  detecting  means  for  detecting 
the  amount  of  feed  of  said  base  ribbon  after 
said  label  detecting  means  has  detected  the 
front  edge  of  said  label,  and  a  drive  control 
means  for  stopping  said  driver  means  when 
the  feed  amount  of  said  base  ribbon  reaches  a 
set  value. 

3.  A  system  according  to  claim  1  characterised  in 
that  the  incremental  feed  means  (25.27)  com- 
prises  a  slit  disc  (26)  operable  to  rotate  in 
synchronization  with  the  driver  means  (7)  said 
disc  (26)  being  in  operative  association  with  a 
slit  detector  (27)  detecting  slits  (25)  on  said  slit 
disc  (26). 
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4.  A  system  as  claimed  in  claims  1  to  3  wherein 
said  driver  means  comprises  an  electric  motor 
(6)  which  rotates  in  synchronization  with  power 
frequency,  said  incremental  feed  means  deter- 
mining  the  amount  of  feed  by  counting  said  5 
power  frequency. 

5.  A  system  as  claimed  in  claims  1  to  3  wherein 
said  driver  means  comprises  a  stepping  motor 
(6)  which  rotates  under  control  of  signals  sup-  io 
plied  from  an  oscillator,  said  incremental  feed 
means  determining  the  amount  of  feed  by 
counting  pulses  from  said  oscillator. 

Revendications  ?5 

1.  Un  systeme  de  commande  d'avance  d'etiquet- 
tes  comprenant  un  moyen  d'entraTnement  (7) 
pour  entraTner  un  moyen  d'avance  (3)  qui  de- 
place  un  ruban  de  base  en  papier  (1)  avec  des  20 
etiquettes  (2)  collees  dessus,  un  moyen  de 
separation  (5)  pour  retirer  ladite  etiquette  dudit 
ruban  de  base,  un  detecteur  d'etiquettes  (22) 
dispose  au  voisinage  dudit  moyen  de  separa- 
tion  et  espace  desdites  etiquettes  pour  detec-  25 
ter  I'etiquette  ainsi  retiree,  et  un  moyen  d'avan- 
ce  incrementale  adapte  a  commander  le  fonc- 
tionnement  dudit  moyen  d'entraTnement  en  re- 
ponse  audit  moyen  de  detection  d'etiquettes, 
de  telle  sorte  que  ledit  ruban  de  base  avance  30 
d'un  increment  predetermine,  caracterise  en 
ce  que  le  detecteur  d'etiquettes  (22)  est  sans 
contact,  et  est  prevu  pour  detecter  le  bord 
avant  (21  )  de  I'etiquette  retiree,  et  pour  fournir 
un  signal  electronique  qui  commande  le  35 
moyen  d'avance  incrementale  (25  .27)  pour 
entraTner  I'etiquette  d'une  quantite  selection- 
nee  quelconque  predetermined  dans  ledit 
moyen  d'avance  incrementale,  ledit  signal 
electronique  dependant  du  comptage  d'une  40 
serie  d'impulsions  synchronisers  sur  le  moyen 
d'entraTnement  et  demarrant  a  la  detection  du- 
dit  bord  avant  (21  ). 

2.  Un  systeme  de  commande  d'alimentation  en  45 
etiquettes  selon  la  revendication  1,  caracterise 
en  ce  que  les  moyens  d'avance  incrementale 
comportent  un  moyen  de  demarrage  pour  de- 
marrer  lesdits  moyens  d'entraTnement  (7) 
quand  une  etiquette  n'est  pas  detectee  par  50 
lesdits  moyens  de  detection  d'etiquettes  (22) 
et  des  moyens  de  reglage  de  la  quantite 
d'avance  pour  regler  prealablement  la  quantite 
d'avance  dudit  ruban  de  base  (1)  apres  que 
lesdits  moyens  de  detection  d'etiquettes  (22)  55 
aient  detecte  le  bord  avant  de  ladite  etiquette 
(2), 
des  moyens  de  detection  de  quantite  d'avance 

pour  detecter  la  quantite  d'avance  dudit  ruban 
de  base  apres  que  lesdits  moyens  de  detec- 
tion  d'etiquettes  aient  detecte  le  bord  avant  de 
ladite  etiquette,  et  un  moyen  de  commande 
d'entraTnement  pour  arreter  lesdits  moyens 
d'entraTnement  quand  la  quantite  d'avance  du- 
dit  ruban  de  base  atteint  une  valeur  reglee. 

3.  Un  systeme  selon  la  revendication  1  ,  caracteri- 
se  en  ce  que  les  moyens  d'avance  incremen- 
tale  (25.  27)  comportent  un  disque  a  fentes 
(26)  qui  tourne  en  synchronisme  avec  les 
moyens  d'entraTnement  (7),  ledit  disque  (26) 
cooperant  avec  un  detecteur  de  lentes  (27) 
detectant  des  lentes  (25)  sur  ledit  disque  a 
fentes  (26). 

4.  Un  systeme  comme  revendique  aux  revendica- 
tions  1  a  3,  dans  lequel  lesdits  moyens  d'en- 
traTnement  comportent  un  moteur  electrique 
(6)  qui  tourne  en  synchronisme  avec  la  fre- 
quence  d'alimentation  electrique,  lesdits 
moyens  d'avance  incrementale  determinant  la 
quantite  d'avance  en  comptant  ladite  frequen- 
ce  d'alimentation. 

5.  Un  systeme  comme  revendique  aux  revendica- 
tions  1  a  3,  dans  lequel  lesdits  moyens  d'en- 
traTnement  comportent  un  moteur  pas-a-pas 
(6)  qui  tourne  sous  le  controle  de  signaux 
fournis  par  un  oscillateur,  lesdits  moyens 
d'avance  incrementale  determinant  la  quantite 
d'avance  en  comptant  les  impulsions  dudit  os- 
cillateur. 

Patentanspriiche 

1.  Etikettenvorschubsteuerungssystem  mit  einer 
Antriebsvorrichtung  (7)  zum  Antreiben  einer 
Vorschubvorrichtung  (3),  die  ein  Papierbasis- 
band  (1)  mit  darauf  geklebten  Etiketten  (2) 
transportiert,  mit  einer  Trennvorrichtung  (5) 
zum  Abziehen  des  Etiketts  von  dem  Basis- 
band,  mit  einem  Etikettendetektor  (22),  der  in 
der  Nahe  der  Trennvorrichtung  angeordnet  ist 
und  von  den  Etiketten  getrennt  ist,  urn  die 
abgezogenen  Etiketten  festzustellen,  und  einer 
inkrementalen  Vorschubvorrichtung,  die  geeig- 
net  ist,  den  Betrieb  der  Antriebsvorrichtung  so 
zu  regeln,  da/3  das  Basisband  urn  einen  vorge- 
gebenen  Vorschub  zugefuhrt  wird,  dadurch  ge- 
kennzeichnet,  dafl  der  Etikettendetektor  (22) 
kontaktlos  ist  und  angeordnet  ist,  die  Vorder- 
kante  (21)  des  abgezogenen  Etiketts  festzu- 
stellen  und  ein  elektronisches  Signal  zur  Verfu- 
gung  zu  stellen,  das  die  inkrementale  Vor- 
schubvorrichtung  (25.27)  steuert,  urn  das  Eti- 
kett  urn  einen  beliebigen,  in  der  inkrementalen 

11 
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Vorschubvorrichtung  voreingestellten  Betrag 
anzutreiben,  wobei  das  elektronische  Signal 
von  dem  Zahlen  einer  Reihe  von  Impulsen,  die 
mit  der  Antriebsvorrichtung  synchronisiert  sind 
und  beim  Feststellen  der  Vorderkante  (21)  ge-  5 
startet  werden,  abhangt. 

2.  Etikettenvorschubsteuerungssystem  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  da/3  die 
inkrementale  Vorschubvorrichtung  eine  Start-  w 
vorrichtung  zum  Starten  der  Antriebsvorrich- 
tung  (7),  wenn  kein  Etikett  von  der  Etikettende- 
tektiervorrichtung  (22)  festgestellt  wird,  eine 
Vorschubbetrageinstellvorrichtung  zum  vorher- 
gehenden  Einstellen  des  Vorschubbetrags  fur  75 
das  Basisband  (1),  nachdem  die  Etikettende- 
tektiervorrichtung  (22)  die  Vorderkante  des  Eti- 
ketts  festgestellt  hat, 

eine  Vorschubbetragfeststellvorrichtung 
zum  Feststellen  des  Vorschubbetrags  des  Ba-  20 
sisbands,  nachdem  die  Etikettenfeststellvor- 
richtung  die  Vorderkante  des  Etiketts  festge- 
stellt  hat,  und  eine  Antriebsregelungsvorrich- 
tung  zum  Anhalten  der  Antriebsvorrichtung 
umfafit,  wenn  der  Vorschubbetrag  des  Basis-  25 
bandes  einen  vorgegeben  Wert  erreicht. 

3.  Etikettenvorschubsteuerungssystem  nach  An- 
spruch  1,  dadurch  gekennzeichnet,  da/3  die 
inkrementale  Vorschubvorrichtung  (25.27)  eine  30 
Spaltenscheibe  (26)  umfaflt,  die  in  einer  mit 
der  Antriebsvorrichtung  (7)  synchronisierten 
Drehung  betrieben  werden  kann,  wobei  die 
Scheibe  (26)  in  operativer  Verbindung  mit  ei- 
nem  Spaltendetektor  (27)  steht,  der  Spalten  35 
(25)  in  der  Spaltenscheibe  (26)  feststellt. 

4.  Etikettenvorschubsteuerungssystem  nach  den 
Anspriichen  1  bis  3,  bei  der  die  Antriebsvor- 
richtung  einen  elektrischen  Motor  (6)  umfa/3t,  40 
der  sich  synchron  mit  der  Netzfrequenz  dreht, 
wobei  die  inkrementale  Vorschubvorrichtung 
den  Vorschubbetrag  durch  Zahlen  der  Netzfre- 
quenz  bestimmt. 

45 
5.  Etikettenvorschubsteuerungssystem  nach  den 

Anspruchen  1  bis  3,  bei  der  die  Antriebsvor- 
richtung  einen  Schrittmotor  (6)  umfa/3t,  der  sich 
unter  der  Steuerung  von  von  einem  Oszillator 
bereitgestellten  Signalen  dreht,  wobei  die  in-  50 
krementale  Vorschubvorrichtung  den  Vor- 
schubbetrag  durch  Zahlen  der  Impulse  des 
Oszillators  bestimmt. 
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