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(54)  Printer 

(57)  A  printer  has  a  paper  feed  path  having  an 
insertion  opening  (27)  for  inserting  cut-sheet  paper 
(200),  a  discharge  opening  (18)  for  discharging  the  cut- 
sheet  paper  (200)  and  a  stopper  (222)  disposed  inter- 
mediate  the  insertion  opening  (27)  and  the  discharge 
opening  (18).  The  paper  feed  path  also  allows  insertion 
of  cut-sheet  paper  (500)  through  the  discharge  opening 
(18).  The  stopper  (222)  allows  passage  of  cut-sheet 
paper  (200)  fed  through  the  insertion  opening  (27)  but 
stops  cut-sheet  paper  (500)  fed  through  the  discharge 
opening  (18)  at  a  predefined  position. 
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Description 

The  present  invention  relates  to  a  printer  capable  of 
printing  on  cut-sheet  paper  and,  more  particularly,  to  a 
point  of  sale  (POS)  printer  for  printing  on  cut-sheet  s 
paper,  such  as  paper  slips,  bank  checks  etc.. 

Printers  that  can  print  on  cut-sheet  paper,  i.e.,  sin- 
gle  sheets  of  paper,  such  as  a  paper  voucher,  a  slip,  a 
bank  check  or  the  like,  are  known.  In  these  printers,  a 
sheet  of  paper  is  transferred  to  a  printing  area  by  a  first  u 
pair  of  transfer  rollers  disposed  adjacent  a  paper  inser- 
tion  opening  (referred  to  as  insertion  rollers  hereinafter). 
The  sheet  of  paper  is  printed  at  a  printing  area  and  then 
discharged  out  of  the  printer  by  a  second  pair  of  transfer 
rollers  disposed  adjacent  a  paper  discharge  opening  n 
(referred  to  as  discharge  rollers  hereinafter).  For  insert- 
ing  a  sheet  of  paper,  the  rollers  are  separated  from  each 
other  to  facilitate  the  insertion  of  the  paper. 

When  printing  on  relatively  large  sheet  of  paper, 
such  as  a  slip  (herein  after  referred  to  as  slip  printing),  2t 
the  paper  is  inserted  through  the  insertion  opening, 
passed  through  a  paper  feed  path  past  the  printing 
area,  and  discharged  through  the  discharge  opening. 
On  the  other  hand,  when  printing  a  few  lines  in  a  prede- 
termined  area  on  card-like  cut-sheet  paper  such  as  a  21 
bank  check  for  payment  validation  (herein  after  referred 
to  as  validation  printing),  the  paper  is  inserted  through 
the  discharge  opening  and  printing  is  performed  while 
the  paper  is  transferred  back  toward  the  discharge 
opening  past  the  printing  area.  For  the  sake  of  conven-  3< 
ience,  the  term  "slip"  will  be  used  hereinafter  as  repre- 
sentative  for  any  kind  of  cut-sheet  paper  suitable  for  slip 
printing  and  the  term  "check"  will  be  used  as  represent- 
ative  for  any  kind  of  cut-sheet  paper  suitable  for  valida- 
tion  printing.  3t 

For  example,  Fig.  9  shows  an  explanatory  view  of  a 
conventional  printer  that  is  capable  of  both  slip  printing 
and  validation  printing.  Reference  numeral  4  denotes  a 
print  head  for  printing  on  a  slip  200  or  a  check  500  that 
is  transferred  to  the  printing  area  between  print  head  4  4t 
and  a  platen  38  by  a  pair  of  discharge  rollers  19  and  20 
and  a  pair  of  intermediate  rollers  21  and  22,  each  pair 
being  disposed  in  a  manner  that  the  rollers  in  each  pair 
can  be  opened  (separated  from  each  other)  and  closed 
(brought  together).  Reference  numeral  501  denotes  a  « 
paper  feed  path  for  transferring  a  slip  200.  A  slip  200 
inserted  through  an  insertion  opening  on  the  front  side 
of  the  printer  into  the  paper  feed  path  501  ,  it  is  guided  by 
a  paper  guide  39  to  the  printing  area,  printed  by  the  print 
head  4  and  discharged  through  a  discharge  opening  on  st 
the  top.  Note  that  a  pair  of  insertion  rollers  (not  shown) 
for  slips  is  provided  next  to  the  insertion  opening.  For 
printing  on  the  check  500,  the  discharge  rollers  19  and 
20  and  the  intermediate  rollers  21  and  22  are  both  sep- 
arated  from  each  other  as  shown  in  the  figure,  and  the  st 
check  500  is  inserted  through  the  discharge  opening 
down  into  a  groove  section  501a.  Then,  the  discharge 
rollers  19  and  20  and  the  intermediate  rollers  21  and  22 
are  both  brought  into  pressure  contact  to  pinch  the 

check  500,  and  printing  by  the  print  head  4  is  performed 
as  the  check  is  advanced  upwardly  back  to  the  dis- 
charge  opening. 

The  above-described  printer  suffers  the  following 
problems.  In  general,  cut-sheet  paper  ("checks")  for  val- 
idation  printing  may  be  provided  in  a  variety  of  types. 
For  example,  there  are  thick,  sturdy  sheets  of  paper, 
thin,  weak  sheets  of  paper,  a  self-copying  paper  formed 
from  a  plurality  of  laminated  thin  sheets  of  paper  and  the 
like.  In  order  to  smoothly  insert  and  transfer  a  check  irre- 
spective  of  the  type  and  properties,  the  paper  feed  path 
is  preferably  formed  along  a  straight  line.  In  order  to 
form  a  paper  feed  path  on  a  straight  line,  as  shown  in 
Fig.9,  a  groove  section  501  a  is  formed  in  the  prior  art  for 
positioning  the  bottom  edge  or  leading  end  of  the  check, 
in  addition  to  the  paper  feed  path  501  for  transferring  a 
slip.  When  the  paper  feed  path  is  formed  in  this  manner, 
if  a  check  is  curved,  it  may  not  correctly  enter  the  groove 
section  501a,  and  may  instead  enter  the  paper  feed 
path  501  ,  as  shown  in  broken  line  in  Fig.  9.  If  printing  is 
started  with  the  check  being  set  at  such  a  wrong  posi- 
tion,  the  initial  position  of  the  check  is  offset  from  its 
nominal  position,  and  therefore  printing  may  not  be  per- 
formed  at  the  correct  place  on  the  check. 

EP-B-0  428  163  discloses  an  impact  dot  matrix 
POS  printer  according  to  the  precharacterizing  part  of 
claim  1  ,  which  differs  from  the  one  explained  above  with 
reference  to  Fig.  9  in  that  only  the  insertion  rollers  and 
the  intermediate  rollers  but  not  the  discharge  rollers  are 
provided.  The  platen  and  one  of  the  intermediate  rollers 
are  supported  on  a  first  lever  and  one  of  the  insertion 
rollers  is  supported  on  a  second  lever.  The  first  lever  is 
pivotally  supported  to  close  or  open  the  intermediate 
rollers.  When  the  intermediate  rollers  are  open  the  print- 
ing  area  is  also  open,  i.e.,  the  platen  is  retracted  from  it 
working  position  opposite  the  print  head.  The  second 
lever  is  also  pivotally  supported  to  close  or  open  the 
insertion  rollers.  A  first  plunger  is  used  to  drive  the  first 
lever  and  a  second  plunger  is  used  to  drive  the  second 
lever.  Both  plungers  are  controlled  in  such  a  way  that 
the  insertion  rollers  and  the  intermediate  rollers  are 
either  both  open  or  both  closed. 

The  present  invention  is  made  to  solve  the  above- 
described  problems  of  the  prior  art.  It  is  an  object  of  the 
present  invention  to  provide  a  printer  capable  of  printing 
on  a  variety  of  types  of  cut-sheet  paper  in  which  a  com- 
paratively  simple  mechanism  is  used  for  ensuring  that 
checks  are  always  correctly  positioned. 

This  object  is  achieved  with  a  printer  as  claimed  in 
claim  1.  Preferred  embodiments  of  the  invention  are 
subject-matter  of  the  dependent  claims. 

According  to  the  present  invention  part  of  the  paper 
feed  path  used  for  slip  printing  is  used  as  the  paper  feed 
path  for  validation  printing.  In  other  words,  the  paper 
feed  path  for  a  check  used  in  validation  printing  has  no 
section,  like  the  groove  section  in  the  prior  art,  which  is 
separate  from  the  paper  feed  path  for  a  slip  used  for  slip 
printing.  Thus,  there  is  no  chance  of  setting  the  check 
into  a  wrong  paper  feed  path.  The  positioning  of  the 
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check  is  achieved  by  stopper  means  extending  into  the 
paper  feed  path.  The  stopper  means  is  arranged  such 
that  it  provides  a  stop  for  the  leading  end  of  a  check 
inserted  through  the  discharge  opening  but  allows  a  slip 
a  slip  to  pass  in  the  direction  toward  the  discharge  5 
opening.  As  a  consequence,  checks  are  accurately 
positioned 

It  is  preferable  that  the  stopper  means  be  provided 
immediately  following  transfer  roller  means  used  to 
transfer  a  slip  through  paper  feed  path.  This  structure  10 
shortens  the  distance  between  a  position  where  a  slip  is 
pinched  by  transfer  rollers  and  a  position  where  it 
engages  the  stopper.  As  a  result,  even  slip  of  a  very 
weak  sheet  of  paper  can  exert  the  force  required  to  pass 
the  stopper  means  without  being  damaged  or  hindered.  15 

In  one  embodiment,  the  paper  feed  path  has  a 
straight  section  contiguous  to  the  discharge  opening 
and  a  curved  section  contiguous  to  the  insertion  open- 
ing.  In  this  case,  the  stopper  means  is  preferably  pro- 
vided  adjacent  the  area  where  the  straight  section  20 
connects  to  the  curved  section.  In  this  case  it  is  even 
more  preferable  to  arrange  the  stopper  means  next  to 
transfer  roller  means  as  mentioned  above.  As  a  result,  a 
variety  of  types  of  check  can  be  inserted  even  more 
smoothly  and  set  in  position  even  more  accurately,  and  25 
slips  can  be  inserted  and  transferred  without  any  prob- 
lems,  such  as  paper  jamming  or  the  like. 

Preferred  embodiments  of  the  invention  will  be 
explained  below  in  detail  with  reference  to  the  drawings, 
in  which  30 
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Figs.  1  and  2  show  the  overall  structure  of  a  printer 
1  in  accordance  with  one  embodiment  of  the  present 
invention.  As  shown  in  Fig.  1  ,  the  printer  1  has  a  main 
case  2  made  of,  for  example,  resin  or  the  like.  A  roll  S  of 
paper  is  disposed  in  a  rear  part  inside  the  main  case  2. 
A  paper  transfer  section  3  for  transferring  paper  to  be 
printed  is  mounted  in  a  front  part  of  the  case  2.  An  ink 
jet  printing  section  4  for  printing  on  the  paper  is  dis- 
posed  in  front  of  the  paper  transfer  section  3.  The  print- 
ing  section  4  is  covered  by  a  front  cover  5  made  of  resin 
or  the  like.  The  paper  roll  S,  the  paper  transfer  section  3 
and  the  printing  section  4  are  mounted  on  a  main  frame 
6  made  of  metal  or  the  like.  As  shown  in  Fig.  2,  the  print- 
ing  section  4  is  capable  of  moving  between  the  lateral 
sides  of  the  main  frame  6  along  a  guide  rail  7  fixed  to  the 
main  frame  6. 

As  shown  in  Fig.  1  ,  an  ink  jet  head  4a  of  the  printing 
section  4  is  disposed  opposite  a  platen  section  8  that  is 
provided  in  the  paper  transfer  section  3.  A  printing  area 
is  defined  between  the  ink  jet  head  4a  and  the  platen 
section  8.  The  paper  roll  S  is  rotatably  supported  on  a 
pair  of  support  rollers  10  and  11  disposed  in  parallel 
with  a  roll  core  9.  The  outer  end  of  the  paper  roll  S  is 
drawn  from  the  lower  side  of  the  printer  toward  the 
upper  side.  A  paper  path  for  the  roll  paper  from  paper 
roll  S  is  formed  in  the  paper  transfer  section  3.  In  other 
words,  the  roll  paper  is  guided  and  transferred  by  a 
paper  guide  12  and  a  roller  13  to  the  platen  section  8. 
After  printing  on  the  roll  paper  by  the  printing  section  4, 
the  roll  paper  is  further  transferred  by  a  roller  14  and  dis- 
charged  through  a  discharge  opening  16  defined  in  an 
upper  cover  15.  When  cut-sheet  paper  (described 
below)  is  not  inserted,  the  roll  paper  can  be  printed. 

As  shown  in  Fig.  1,  the  upper  cover  15  is  rotatably 
mounted  about  a  pivot  axis  17.  In  order  to  facilitate 
insertion  of  the  roll  paper,  the  platen  section  8  is 
designed  to  move  closer  to  and  farther  from  the  ink  jet 
head  4a  in  association  with  the  opening  or  closing  of  the 
upper  cover  15.  In  other  words,  the  platen  section  8  and 
transfer  roller  14  are  supported  on  a  frame  which  is 
rotatable  about  a  shaft  of  the  roller  13.  This  frame  is 
connected  to  a  lever  46  and  is  forced  by  a  spring 
mounted  on  the  lever  46  in  a  direction  in  which  the 
platen  section  8  and  the  roller  14  are  moved  away  from 
the  ink  jet  head  4a.  With  this  mechanism,  when  the 
upper  cover  1  5  is  closed,  a  pressure  lever  47  fixed  to  the 
interior  of  the  upper  cover  1  5  pushes  an  upper  section 
of  the  lever  46,  and  the  platen  section  8  is  moved  closer 
to  the  ink  jet  head  4a  into  a  position  where  printing  can 
be  performed.  On  the  other  hand,  when  the  upper  cover 
1  5  is  opened  for  setting  the  roll  paper,  the  pressure  of 
the  pressure  lever  47  is  released  from  the  lever  46.  As  a 
result,  the  platen  section  8  is  moved  away  from  the  ink 
jet  head  4a  by  the  resilient  force  of  the  spring  mounted 
on  the  lever  46  and  is  placed  in  a  receded  position.  Con- 
sequently,  the  roll  paper  is  smoothly  guided  past  the 
printing  section  to  the  discharge  opening  16. 

The  upper  cover  1  5  and  the  front  cover  5  define  a 
discharge  opening  18  in  the  upper  central  area  of  the 

Fig.  1  schematically  shows  a  cross-sectional  view 
of  the  internal  structure  of  a  printer  in  accord- 
ance  with  one  embodiment  of  the  present 
invention,  35 

Fig.  2  shows  a  front  perspective  view  of  the  of  the 
printer  with  a  front  cover  removed, 

Fig.  3  shows  a  perspective  view  of  a  paper  transfer  40 
section  of  the  printer, 

Fig.  4  shows  a  perspective  view  of  a  roller  drive 
mechanism  of  the  printer, 

45 
Fig.  5  shows  a  side  view  of  the  transfer  system  in 

one  state, 

Fig.  6  shows  a  side  view  of  a  transfer  system  in 
another  state,  so 

Fig.  7  shows  a  perspective  view  of  a  stopper  in  a 
one  state, 

Fig.  8  shows  a  perspective  view  of  the  stopper  in  55 
another  state,  and 

Fig.  9  shows  a  side  view  of  a  conventional  structure 
for  positioning  a  sheet  for  validation  printing. 
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printer  for  discharging  cut-sheet  paper  (a  slip  200  on 
which  slip  printing  is  performed  or  a  check  500  on  which 
validation  printing  is  performed).  As  described  below, 
the  discharge  opening  18  also  serves  as  an  insertion 
opening  for  validation  printing.  A  set  of  discharge  rollers  5 
1  9  and  20  is  disposed  adjacent  the  discharge  opening 
18.  A  set  of  intermediate  rollers  21  and  22  is  disposed 
between  the  set  of  insertion  rollers  and  the  printing  sec- 
tion  4,  and  a  set  of  insertion  rollers  23  and  24  is  dis- 
posed  below  the  printing  section  4.  These  rollers  and  a  w 
pair  of  guide  members  25  and  26  define  a  paper  feed 
path  for  transferring  a  slip  200.  As  shown  in  Fig.  2,  when 
slip  printing  is  performed,  a  slip  200  is  inserted  into  a 
paper  insertion  opening  27. 

Figs.  3  and  4  show  the  paper  transfer  section  3  in  15 
accordance  with  one  embodiment  of  the  present  inven- 
tion. 

As  shown  in  these  figures  each  of  the  above  men- 
tioned  sets  of  rollers  in  this  embodiment  comprises  two 
pairs  of  rollers,  each  pair  including  a  drive  roller  coupled  20 
to  a  drive  source  and  an  associated  pinch  roller.  The 
two  drive  rollers  of  a  respective  set  are  fixed  to  the  same 
shaft  and  the  two  pinch  rollers  have  the  same  rotary 
axis.  It  is  to  be  noted  that  the  number  of  pairs  of  drive 
and  pinch  rollers  in  the  respective  sets  of  rollers  is  not  25 
critical  to  the  invention. 

As  shown  in  Figs.  3  and  4,  the  rollers  13  and  14  for 
transferring  roll  paper  are  mounted  on  a  metal  support 
frame  28  substantially  U-shaped  in  cross-section.  The 
support  frame  28  is  mounted  on  a  metal  transfer  frame  30 
29  that  forms  a  paper  feed  path  for  cut-sheet  paper.  The 
roller  13  for  transferring  roll  paper  is  formed  from  a 
material  that  is  not  slippery,  such  as  rubber  or  the  like, 
and  has  a  drive  shaft  30  coupled  to  a  drive  motor  (not 
shown).  The  roller  1  3  and  the  roller  1  4  are  rotated  in  the  35 
same  direction  by  a  gear  train  (not  shown).  The  support 
frame  28  is  pivotally  mounted  about  the  drive  shaft  30  of 
the  roller  13. 

As  shown  in  Fig.  3,  insertion  rollers  23  for  transfer- 
ring  a  slip  200  are  mounted  on  a  shaft  31  that  is  rotata-  40 
bly  mounted  on  an  open/close  lever  37.  Also, 
intermediate  rollers  21  are  mounted  on  a  shaft  100  that 
is  rotatably  mounted  on  the  transfer  frame  29. 

As  shown  in  Fig.  4,  the  insertion  rollers  23  are 
driven  by  a  drive  pulley  32  that  is  driven  by  a  motor  (not  45 
shown),  a  belt  33  and  a  pulley  34.  The  intermediate  roll- 
ers  21  are  driven  by  a  gear  35  that  is  driven  by  the 
above-described  motor  via  a  gear  36  that  engages  the 
gear  35.  The  open/close  lever  37  is  pivotally  mounted 
on  the  transfer  frame  29  about  a  shaft  32a  having  the  so 
drive  pulley  32  mounted  on  one  end  thereof  and  the 
gear  35  on  the  other  end. 

Referring  to  Figs.  5  and  6,  a  cut-sheet  transfer 
mechanism  and  its  operation  in  the  case  of  slip  printing 
will  be  described.  It  is  noted  that  the  roll  paper  transfer  55 
mechanism  shown  in  Fig.  1  is  not  shown  in  Figs.  5  and 
6. 

The  paper  insertion  opening  27  is  defined  by  the 
upper  and  lower  guide  members  25  and  26  and  guides 

a  slip  200.  When  the  slip  200  is  inserted,  the  rollers  23 
are  separated  from  the  rollers  24  and  do  not  obstruct 
insertion  of  the  slip  200.  At  this  moment,  a  tip  section 
101a  of  a  stopper  101  protrudes  from  the  lower  guide 
member  25  into  the  paper  feed  path  by  the  resilient 
force  of  a  spring  103.  When  the  slip  200  is  inserted,  its 
leading  end  is  stopped  at  a  position  corresponding  to 
that  of  the  stopper  101.  A  paper  detector  102  is  pro- 
vided  generally  at  the  same  location  as  the  tip  section 
101a  of  the  stopper  101.  The  paper  detector  102 
detects  insertion  of  the  slip  200. 

The  detector  1  02  also  detects  the  trailing  end  of  the 
slip  200.  Therefore,  the  detector  102  can  be  used,  for 
example,  to  control  the  bottom  margin  on  a  slip  (the 
position  of  the  last  printing  line)  that  is  pre-set  prior  to 
printing.  As  shown  in  Fig.  5,  when  the  rollers  23  are  sep- 
arated  from  the  rollers  24,  the  rollers  20  contact  the  roll- 
ers  1  9  under  pressure.  Therefore,  a  slip  200  cannot  be 
inserted  through  the  discharge  opening  18  by  mistake. 

When  the  slip  200  stops  at  the  stopper  101  ,  and  the 
paper  detector  detects  that  the  slip  is  set  in  position,  a 
controller  section  (not  shown)  activates  a  plunger  104 
so  that  the  armature  of  the  plunger  104  moves  in  the 
direction  of  an  arrow  A  as  shown  in  Fig.  6.  By  this  oper- 
ation,  the  rollers  20  are  separated  from  the  rollers  19  via 
levers  105  and  106.  At  the  same  time,  a  spring  107 
pushes  a  pin  37a  of  the  open/close  lever  37.  As  a  result, 
the  open/close  lever  37  rotates  about  the  shaft  32a  in 
the  direction  of  an  arrow  C,  and  the  rollers  23  are 
brought  into  pressure  contact  with  the  rollers  24  with  the 
slip  200  being  pinched  therebetween.  In  other  words, 
the  rollers  23  are  pushed  against  the  rollers  24  by  the 
resilient  force  of  the  spring  107. 

At  this  moment,  the  stopper  101  rotates  against  the 
spring  force  of  the  spring  103  in  association  with  the 
motion  of  the  open/close  lever  37  in  the  direction  of  the 
arrow  C,  and  thus  the  tip  section  101a  of  stopper  101  is 
lowered  below  the  lower  guide  member  25. 

Then,  the  rollers  23,  24  are  driven  to  transfer  the 
slip  200  toward  the  ink  jet  head  4a.  The  rotation  of  the 
drive  pulley  32  mounted  on  the  shaft  32a  is  transferred 
through  the  belt  33  to  the  pulley  34  mounted  on  the 
same  shaft  as  the  rollers  23  so  that  the  rollers  23  are 
rotated.  The  tension  of  the  belt  33  is  adjustable  by  finely 
adjusting  the  position  of  an  adjusting  pulley  37b  that  is 
mounted  on  the  open/close  lever  37.  The  tension  of  the 
belt  33  is  factory-adjusted  to  an  appropriate  level. 

As  the  slip  200  is  advanced  by  the  rotation  of  the 
rollers  23,  24,  it  is  introduced  between  the  intermediate 
rollers  21  and  22.  The  rollers  21  and  22  are  always  in 
pressure  contact  with  each  other.  Rotational  force  of  a 
drive  motor  (not  shown)  is  transferred  through  the  drive 
shaft  32a  and  the  gears  35  and  36  to  the  rollers  21  .  The 
slip  200,  that  is  transferred  by  the  rollers  21  ,  22,  23  and 
24,  is  introduced  between  the  guide  member  39  and  the 
ink  jet  head  4a  and  printed.  In  a  preferred  embodiment, 
while  the  unshown  drive  motor  for  driving  the  rollers  is 
stopped,  the  ink  jet  head  4a  is  moved  along  the  guide 
rail  7  to  print  one  line  of  characters.  Then,  the  rollers  are 
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driven  to  move  the  slip  200  by  a  predetermined  amount 
(for  printing  the  next  line),  and  then  printing  is  performed 
by  the  ink  jet  head  4a  again.  These  operation  steps  are 
repeated. 

After  passing  the  printing  area  between  the  guide 
member  39  and  the  ink  jet  head  4a,  the  slip  200  enters 
an  open  space  between  the  rollers  19  and  20.  The  dis- 
tance  from  the  position  at  which  the  slip  200  abuts  the 
tip  section  101a  of  the  stopper  101  to  the  position  at 
which  the  slip  200  reaches  the  open  space  between  the 
rollers  1  9  and  20  is  known  and  a  corresponding  feeding 
amount  is  pre-set  in  the  controller  section  that  controls 
the  motor  for  driving  these  transfer  rollers.  Thus,  when 
the  slip  200  has  been  transferred  by  the  pre-set  feeding 
amount,  the  slip  200  reaches  the  space  between  the 
rollers  19  and  20. 

At  this  moment,  the  plunger  104  is  activated  so  that 
the  armature  moves  in  the  direction  of  an  arrow  B,  as 
shown  in  Fig.  5,  to  move  the  levers  105  and  106.  As  a 
result,  the  rollers  20  are  brought  into  pressure  contact 
with  the  rollers  19  and  the  leading  end  of  the  slip  200  is 
pinched  by  the  rollers  19  and  20.  Accordingly,  the  slip 
200  can  be  transferred  by  the  rollers  19  and  20.  The 
pressure  force  acting  between  the  rollers  19  and  20  is 
determined  by  the  spring  1  08.  When  the  armature  of  the 
plunger  104  moves  in  the  direction  of  the  arrow  B,  an 
abutting  section  105a  of  the  lever  105  pushes  up  the 
spring  107.  As  a  result,  the  spring  107  is  released  from 
the  pin  37a  of  the  lever  37,  and  the  resilient  force  of  the 
spring  107  that  acts  to  bring  the  rollers  23  in  pressure 
contact  with  the  rollers  24  is  removed.  The  open/close 
lever  37  rotates  about  the  shaft  32a  in  the  direction  of  an 
arrow  D  due  to  the  weight  of  the  rollers  23. 

As  a  result,  the  pressure  contact  between  the  roll- 
ers  23  and  rollers  24  is  released,  and  the  rollers  23  are 
separated  from  the  rollers  24.  In  this  state,  the  slip  is 
transferred  by  the  rotation  of  the  two  sets  of  the  rollers 
19,  20,  21  and  22.  Also,  at  this  moment,  the  spring  force 
of  the  spring  103  forces  the  tip  section  101a  of  the  stop- 
per  101  to  protrude  above  the  lower  guide  member  25 
into  the  paper  feed  path.  However,  since  the  spring 
force  of  the  spring  103  is  set  to  be  very  weak,  the  tip 
section  101a  cannot  push  up  the  slip  200  and  does  not 
prevent  it  from  being  advanced. 

As  described  above,  when  slip  printing  is  performed 
on  a  slip  200,  the  slip  is  transferred  by  the  rollers  23  and 
24  immediately  after  it  is  inserted.  When  the  leading 
end  of  the  slip  has  passed  the  rollers  21  and  22,  the  slip 
is  transferred  by  the  two  sets  of  the  rollers  23,  24,  21 
and  22.  When  the  leading  end  of  the  slip  has  reached 
the  rollers  19  and  20,  the  slip  is  transferred  by  the  two 
sets  of  rollers  20,  19,  21  and  22.  When  the  trailing  end 
of  the  slip  has  passed  the  rollers  21  and  22,  the  slip  is 
transferred  only  by  the  rollers  19  and  20.  By  the  paper 
transfer  system  described  above,  even  a  very  short 
sheet  of  paper  is  accurately  transferred  when  it  is  longer 
than  the  distance  between  the  rollers  23  and  24  and  the 
rollers  21  and  22  and  longer  than  the  distance  between 
the  rollers  21  and  22  and  the  rollers  19  and  20.  The 

entire  surface  even  of  a  very  short  slip  can  be  printed. 
Furthermore,  unless  a  slip  is  very  long,  no  more  than 
two  sets  of  the  rollers  pinch  and  transfer  a  slip  at  a  time. 
As  a  result,  problems,  such  as  wrinkles  that  may  be 

5  formed  in  a  sheet  of  paper  by  pinching  it  by  too  many 
rollers  are  not  likely  to  occur  and,  therefore,  the  slip  is 
securely  transferred. 

Next,  a  transfer  mechanism  and  an  operation  for 
transferring  a  check  for  validation  printing  will  be 

10  described  in  detail.  Validation  printing  by  a  printer  in 
accordance  with  the  present  invention  is  performed  in 
the  following  manner.  While  the  rollers  19  and  20  are 
separated,  a  check  500  is  inserted  through  the  dis- 
charge  opening  18  down  to  an  area  adjacent  the  rollers 

15  21  and  22.  After  setting  the  check  in  position  (described 
in  more  detail  below),  the  plunger  104  is  activated  by  a 
corresponding  command  or  key  operation  to  bring  the 
rollers  19  and  20  in  pressure  contact  with  each  other. 
After  the  rollers  19  and  20  pinch  the  check,  the  ink  jet 

20  head  4a  is  operated  to  print  on  the  check,  and  the  rollers 
19  are  driven  as  required  so  that  the  check  is  trans- 
ferred  back  toward  the  discharge  opening  while  it  is 
being  printed. 

In  this  manner,  when  a  check  can  be  inserted  for 
25  validation  printing,  the  rollers  23  and  24  are  closed,  and 

therefore  prevent  a  check  for  validation  printing  from 
being  inserted  through  the  insertion  opening  27  by  mis- 
take. 

Figs.  7  and  8  show  perspective  views  of  an  area 
30  adjacent  the  intermediate  rollers  21  ,  22.  Fig.  7  shows  a 

state  where  a  check  500  for  validation  printing  is 
inserted,  and  Fig.  8  shows  a  state  where  a  slip  200  for 
slip  printing  is  inserted. 

A  plurality  of  stoppers  222  are  pivotally  mounted  on 
35  the  same  shaft  that  mounts  the  intermediate  rollers  22. 

Each  of  the  stoppers  222  is  biased  by  relatively  weak 
spring  force  of  a  spring  223  (a  torsion  spring  in  this 
embodiment)  into  a  stopping  position  in  which  a  protru- 
sion  222b  extends  through  a  window  251  that  is  defined 

40  in  the  paper  guide,  into  the  paper  feed  path  (the  contact 
between  the  lower  window  edge  and  the  lower  face  of 
the  protrusion  defines  the  stopping  position).. 

When  a  check  500  for  validation  printing  is  inserted 
through  the  discharge  opening  18  while  the  rollers  19 

45  and  20  are  opened,  the  leading  end  of  the  check  500 
abuts  against  the  upper  surface  222a  of  the  protrusions 
222b  of  the  stoppers  222  so  that  the  check  500  is  set  in 
position,  as  shown  in  Fig.  7.  At  this  moment,  the  leading 
end  of  the  check  500  does  not  contact  the  rollers  21  and 

so  22.  Then,  the  plunger  104  is  activated  to  bring  the  roll- 
ers  20  and  1  9  into  pressure  contact  with  each  other  ,  the 
rollers  20  and  19  are  driven  as  required  and  the  check 
500  is  printed. 

On  the  other  hand,  as  shown  in  Fig.  8,  when  a  slip 
55  200  for  slip  printing  is  fed,  its  leading  end  passes  the 

rollers  21  and  22  and  pushes  up  the  protrusion  222b  of 
the  stoppers  222.  As  a  result,  the  stoppers  222  rotate  in 
a  direction  in  which  the  paper  feed  path  is  opened.  By 
this  operation,  the  slip  200  can  be  transferred  further 
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upward.  In  accordance  with  an  embodiment  of  the 
present  invention,  the  stoppers  222  are  provided  on  the 
same  shaft  as  the  roller  21  or  22.  This  results  in  a  short 
distance  between  the  location  where  a  slip  200  is 
pinched  by  the  rollers  21  and  22  and  the  location  at  5 
which  the  leading  end  of  the  slip  abuts  against  the  stop- 
pers  222  and  has  to  withstand  the  reaction  force 
imparted  by  the  stoppers  to  the  slip  edge  as  the  stop- 
pers  are  moved  to  free  the  paper  feed  path  for  passage 
of  the  slip.  As  a  result,  even  a  very  weak  slip  (i.e.  paper  w 
of  relatively  low  stiffness)  can  be  readily  transferred, 
and  slips  for  slip  printing  are  transferred  free  of  troubles. 

As  shown  in  the  figures,  the  paper  feed  path  for  cut- 
sheet  paper  between  the  insertion  opening  27  and  the 
discharge  opening  1  8  comprises  a  first  curved  section  15 
and  a  second  straight  or  substantially  straight  section. 
The  curved  section  extends  from  the  insertion  opening 
up  to  the  intermediate  rollers  21,  22  and  the  straight 
section  extends  from  the  intermediate  rollers  to  the  dis- 
charge  opening  1  8.  The  straight  section  is  used  in  com-  20 
mon  for  slips  220  and  checks  500  and  includes  the 
printing  area.  Therefore,  thin  and  weak  paper  can  be  as 
easily  inserted  as  a  check  as  can  thick  and  strong 
paper.  Furthermore,  in  the  preferred  embodiment 
described  above,  the  stoppers  220  which  define  the  25 
lowermost  position  of  the  lower  (leading)  end  of  a  check 
inserted  through  the  discharge  opening  18,  extend  into 
the  straight  section  of  the  paper  feed  path  just  above  the 
intermediate  rollers  21,  22.  Because  of  this  structure  a 
check  can  be  easily  positioned  and,  different  from  the  30 
structure  shown  in  Fig.  9,  there  is  no  danger  that  a 
check,  even  if  its  leading  end  is  curved  or  bent,  uninten- 
tionally  enters  a  wrong  paper  feed  path. 

In  a  preferred  embodiment,  the  plunger  is  a  self- 
holding  type  plunger  that  performs  pulling  or  pushing  of  35 
its  armature  by  an  electrical  current  applied  for  only  a 
short  period  of  time.  As  a  result,  power  consumption  by 
the  printer  is  lowered. 

Preferably,  when  the  roll  paper  from  paper  roll  S  is 
printed,  the  rollers  23  and  24  are  kept  open  and  the  roll-  40 
ers  1  9  and  20  are  kept  closed.  As  a  result,  when  printing 
on  the  roll  paper,  the  rollers  19  and  20  are  closed,  and 
therefore  a  check  for  validation  printing  cannot  be 
inserted  to  the  printing  area.  Also,  even  though  the  roll- 
ers  23  and  24  are  opened,  the  tip  section  101a  of  the  45 
stopper  101  protrudes  in  the  paper  feed  path.  As  a  con- 
sequence,  a  slip  for  slip  printing  can  also  not  be  inserted 
into  the  printing  area.  In  this  manner,  when  printing  on 
the  roll  paper,  the  insertion  opening  27  and  the  dis- 
charge  opening  18  of  the  paper  feed  path  for  cut-sheet  so 
paper  and  the  printing  area  are  closed.  Therefore,  cut- 
sheet  paper  cannot  be  inserted  by  mistake  while  print- 
ing  on  roll  paper. 

In  the  structure  in  accordance  with  an  embodiment 
of  the  present  invention,  the  plunger  is  operated  by  a  55 
respective  command  or  key  operation  to  separate  the 
rollers  19  and  20  from  each  other  or  bring  the  rollers  19 
and  20  into  pressure  contact  with  each  other.  As  a 
result,  the  printing  area  and  a  part  of  the  paper  feed 

path  for  slip  printing  are  also  used  for  validation  printing 
in  which  a  check  is  inserted  through  the  discharge 
opening  that  is  used  for  discharging  both  slips  and 
checks.  Moreover,  the  structure  can  accommodate  a 
variety  of  different  modes  of  usage  and  different  types  of 
paper.  Also,  during  a  specified  print  mode,  a  sheet  of 
paper  for  a  different  print  mode  cannot  be  inserted  by 
mistake. 

It  should  be  noted  that  the  present  invention  is  not 
limited  to  the  embodiment  described  above,  and  a  vari- 
ety  of  modifications  may  be  implemented. 

For  example,  in  the  above-described  embodiment, 
the  description  is  made  with  reference  to  a  printer  that 
incorporates  an  ink  jet  head.  However,  the  present 
invention  is  not  limited  to  this  particular  embodiment, 
and  the  present  invention  is  also  applicable  to  a  printer 
having  any  one  of  various  types  of  print  head,  such  as  a 
dot  impact  type  print  head  and  the  like. 

Furthermore,  the  present  invention  is  not  limited  to 
a  printer  for  printing  bills  or  bank  checks,  but  is  also 
applicable  to  other  types  of  printers.  Also,  as  mentioned 
previously,  the  reference  to  slips  and  checks  in  the  fore- 
going  description  was  only  for  the  purpose  of  conven- 
ience  and  by  no  means  intended  to  be  restrictive.  Both 
slip  and  check  are  representative  for  any  kind  of  cut- 
sheet  paper  to  which  slip  printing  or  validation  printing 
may  be  applied. 

Claims 

1  .  A  printer  for  printing  on  cut-sheet  paper  comprising: 

a  first  insertion  opening  (27)  for  inserting  cut- 
sheet  paper  (200), 
a  combined  discharge/insertion  opening  (18) 
for  inserting  and  discharging  cut-sheet  paper 
(200,  500), 
a  paper  feed  path  connecting  said  insertion 
opening  (27)  and  said  discharge/insertion 
opening  (18), 
a  printing  area  (4a,  8)  provided  in  said  paper 
feed  path  for  printing  on  cut-sheet  paper  (200, 
500)  inserted  into  said  paper  feed  path  through 
said  insertion  opening  (27)  or  said  dis- 
charge/insertion  opening  (18), 
means  for  transporting  said  cut-sheet  paper  in 
said  paper  feed  path  through  said  printing  area, 
and 
means  (222,  22a,  222b)  for  positioning  the 
leading  end  of  cut-sheet  paper  (500)  inserted 
through  said  discharge/insertion  opening  (18), 

characterized  in  that  said  positioning 
means  comprises  stopper  means  (222,  22a, 
222b)  arranged  to  allow  passage  of  cut-sheet 
paper  (200)  through  the  paper  feed  path  in  a 
first  direction  from  the  insertion  opening  (27) 
toward  the  discharge/insertion  opening  (1  8)  but 
to  prevent  passage  of  cut-sheet  paper  (500)  in 
a  second  direction  opposite  to  the  first  direc- 
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tion. 

2.  The  printer  according  to  claim  1,  wherein  said 
paper  feed  path  is  divided  at  a  position  between 
said  insertion  opening  (27)  and  said  dis-  s 
charge/insertion  opening  (18)  into  a  first  substan- 
tially  straight  section  on  the  discharge/insertion 
opening  side  and  a  second  curved  section  on  the 
insertion  opening  side,  the  printing  area  (4a,  8) 
being  in  the  first  section.  10 

3.  The  printer  according  to  claims  1  and  2,  wherein 
said  stopper  means  (222,  22a,  222b)  is  positioned 
at  or  near  said  position  at  which  the  paper  feed  path 
is  divided  into  said  first  and  second  sections.  is 

4.  The  printer  according  to  any  one  of  the  preceding 
claims,  further  comprising  transfer  roller  means  (21  , 
22)  for  transporting  cut-sheet  paper  (200)  along  the 
paper  feed  path,  the  transfer  roller  means  being  dis-  20 
posed  intermediate  said  insertion  opening  (27)  and 
said  printing  area  (4a,  8). 

5.  The  printer  according  to  claim  4  and  any  one  of 
claims  1  to  3,  wherein  said  stopper  means  (222,  25 
222b)  is  positioned  between  said  transfer  roller 
means  (21  ,  22)  and  said  printing  area  (4a,  8). 

6.  The  printer  according  to  claim  5,  wherein  said  stop- 
per  means  (222)  is  provided  immediately  next  to  30 
said  transfer  roller  means  (21  ,  22). 

7.  The  printer  according  to  claim  6,  wherein  said  stop- 
per  means  comprises  one  or  more  stopper  mem- 
bers  (222)  supported  on  an  axis  coaxial  with  a  35 
rotary  axis  of  said  transfer  roller  means  (21  ,  22)  so 
as  to  be  turnable  between  a  first  and  a  second  posi- 
tion,  and  biasing  means  (223)  for  biasing  the  one  or 
more  stopper  members  into  said  first  position,  each 
stopper  member  (222)  having  a  protrusion  (222b)  40 
extending  into  the  paper  feed  path  in  said  first  posi- 
tion  and  having  an  abutment  face  (22a)  for  abut- 
ment  by  cut-sheet  paper  (500)  inserted  in  said 
second  direction,  and  retracted  in  said  second  posi- 
tion  so  as  to  allow  passage  of  cut-sheet  paper  (200)  45 
in  said  first  direction,  said  stopper  members  and 
basing  means  being  arranged  such  that  the  stopper 
members  are  turnable  toward  said  second  position 
by  cut-sheet  paper  advanced  by  said  transfer  roller 
means  (21  ,  22)  in  said  first  direction.  so 
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