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Description 

The  present  invention  relates  to  a  divisional  step 
dot  printing  device  for  a  wire  dot  printer.  The  device 
according  to  the  present  invention  can  be  used  for  a 
wire  dot  type  serial  printer  used,  for  example,  in  an 
electronic  computer  system. 

In  a  prior  art  method  of  divisional  step  dot  printing 
with  a  wire  dot  printer,  all  of  the  dot  pins  are  divided 
into  a  plurality  of  groups  each  consisting  of  a  plurality 
of  successive  dot  pins,  and  a  first  group  of  dot  pins  is 
driven  in  a  first  divisional  step  during  a  first  travel  of 
a  carriage  over  the  length  of  a  platen,  the  next  group 
of  dot  pins  is  driven  in  the  next  divisional  step  during 
the  next  travel  of  the  carriage  over  the  length  of  the 
platen,  and  the  succeeding  group  of  dot  pins  is  driven 
in  the  next  divisional  step  during  the  next  travel  of  the 
carriage  over  the  length  of  the  platen. 

In  this  method,  one  row  of  printing  is  constituted 
by  a  plurality  of  parts  thereof,  and  the  printing  of  this 
plurality  of  parts  is  carried  out  sequentially  to  print 
one  row. 

In  this  method,  however,  a  problem  arises  in  that 
the  paper  to  be  printed  and  placed  on  the  platen  is  de- 
formed  in  different  ways  during  the  sequence  of  the 
divisional  printing  steps,  leading  to  an  undesirable 
shifting  of  the  paper,  and  accordingly,  the  colors  print- 
ed  by  the  sequence  of  divisional  printing  steps  are 
overlapped  or  separated  from  each  other. 

In  another  prior  art  method  of  divisional  step  dot 
printing  with  a  wire  dot  printer,  all  of  the  dot  pins  are 
divided  into  a  plurality  of  groups  each  consisting  of  a 
plurality  of  dot  pins,  at  intervals  of  two  dot  pin  posi- 
tions,  and  a  first  group  is  driven  in  the  first  divisional 
step  during  the  first  travel  of  a  carriage  over  the 
length  of  a  platen,  the  next  group  is  driven  in  the  next 
divisional  step  during  the  next  travel  of  a  carriage  over 
the  length  of  a  platen,  and  the  succeeding  group  is 
driven  in  the  next  divisional  step  during  the  next  travel 
of  the  carriage  over  the  length  of  the  platen. 

In  this  method,  one  row  of  printing  is  constituted 
by  a  plurality  of  row  constituents,  and  the  printing  of 
this  plurality  of  row  constituents  are  carried  out  se- 
quentially  to  accomplish  the  printing  of  one  row. 

In  this  method,  however,  a  problem  arises  in  that 
the  space  between  adjacent  and  simultaneously  driv- 
en  dot  pins  is  relatively  large,  and  therefore,  the  im- 
pact  of  a  dot  pin  on  the  paper  on  the  platen  is  made 
only  by  a  single  dot  pin,  without  considering  the  ac- 
cumulated  effect  of  the  simultaneous  impact  of  a  plur- 
ality  of  adjacent  dot  pins,  and  accordingly,  the  density 
of  the  colors  printed  by  the  sequence  of  divisional 
printing  steps  is  usually  low. 

An  object  of  the  present  invention  is  to  provide  an 
improved  divisional  step  dot  printing  device  in  which 
an  undesirable  shift  of  the  paper  during  the  divisional 
dot  printing  steps  is  prevented  and  in  which,  a  satis- 
factory  density  of  print  is  obtained. 

According  to  this  invention  a  divisional  step  dot 
printing  device  for  a  wire  dot  printer  comprises: 

a  dot  printing  head  having  a  plurality  of  dot 
pins; 

5  a  print  medium  on  which  printing  by  said  dot 
pins  is  carried  out;  and 

a  platen  arranged  opposite  to  said  dot  printing 
head  and  on  which  said  print  medium  for  dot  printing 
is  placed; 

10  said  plurality  of  dot  pins  of  said  dot  printing 
head  are  divided  into  a  plurality  of  groups  of  a  se- 
quence  of  dot  pins  and  are  driven  in  a  sequence  of  di- 
visional  dot  printing  steps; 

each  group  of  said  dot  pin  groups  is  constituted 
15  by  a  continuous  sequence  of  dot  pins; 

each  of  said  divisional  dot  printing  steps  is  car- 
ried  out  by  a  combination  of  groups  of  dot  pins,  such 
that  dot  pins  on  both  sides  of  the  centre  line  of  said 
platen  are  driven  in  each  divisional  printing  step. 

20  Particular  embodiments  of  divisional  step  dot 
printers  will  now  be  described  and  contrasted  with  the 
prior  art  with  reference  to  the  accompanying  draw- 
ings,  in  which:- 

Figure  1  is  a  plan  view  of  the  structure  of  a  dot 
25  printer  to  which  the  device  according  to  the  pres- 

ent  invention  is  to  be  applied; 
Fig.  2  is  a  cross-sectional  view  taken  along  the 
line  ll-ll  of  Fig.  1; 
Figs.  3  and  4  illustrate  a  prior  art  method  of  divi- 

30  sional  step  dot  printing; 
Figs.  5  and  6  illustrate  another  prior  art  method 
of  divisional  step  dot  printing; 
Fig.  7  illustrates  a  modification  of  the  method  il- 
lustrated  in  Fig.  5; 

35  Fig.  8  illustrates  the  principle  of  the  operation  of 
a  divisional  step  dot  printing  device  according  to 
an  embodiment  of  the  present  invention; 
Fig.  9  illustrates  the  operation  of  a  divisional  step 
dot  printing  device  according  to  an  embodiment 

40  of  the  present  invention; 
Fig.  10  illustrates  the  appearance  of  color  printed 
on  a  print  medium  by  the  impact  of  dot  pins; 
Fig.  11  is  a  block  diagram  of  a  circuit  of  a  division- 
al  step  printing  device  according  to  an  embodi- 

45  ment  of  the  present  invention;  and 
Fig.  12  illustrates  an  operation  of  a  divisional  step 
dot  printing  device  according  to  another  embodi- 
ment  of  the  present  invention. 
Before  describing  the  preferred  embodiments  in 

so  detail,  the  structure  of  a  dot  printer  to  which  the  de- 
vice  according  to  the  present  invention  is  to  be  ap- 
plied  and  a  prior  art  method  of  divisional  step  dot 
printing  will  be  described  with  reference  to  Figs.  1  to 
7. 

55  As  shown  in  Figs.  1  and  2,  a  dot  printer  to  which 
the  device  according  to  the  present  invention  is  to  be 
applied  is  constituted  by  a  platen  11  ,  a  paper  12  to  be 
printed,  and  a  carriage  21  on  which  a  printing  head  22 
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is  mounted.  In  the  printing  head  22,  a  one  line  se- 
quence  of  wire  dot  pins  P1,  P2,  ...  P24  is  arranged  as 
shown  in  Fig.  2.  Note,  it  is  possible  to  arrange  a  two 
line  sequence  of  wire  dot  pins. 

In  a  printing  operation,  while  the  carriage  21  is 
moved  over  the  length  of  the  platen  11,  the  selected 
ones  of  the  dot  pins  P1  ,  P2,  ...  P24  are  driven  to  strike 
the  paper  12  on  the  platen  11,  to  carry  out  a  printing 
operation  on  the  paper  12.  One  row  of  printing  on  the 
paper  12  by  the  dot  pins  P1,  P2,  ...  P24  is  carried  out 
during  one  travel  of  the  carriage  21  over  the  length 
of  the  platen  11  or  during  a  plurality  of  travels  of  the 
carriage  21  over  the  length  of  the  platen  11.  The  latter 
type  printing  is  called  a  divisional  step  dot  printing. 

A  prior  art  method  of  divisional  step  dot  printing 
is  illustrated  in  Figs.  3  and  4.  In  this  method,  all  of  the 
dot  pins  P1,  P2,  ...  P24  are  divided  into  three  groups, 
GROUP  1,  GROUP  2,  AND  GROUP  3,  each  consist- 
ing  of  8  successive  dot  pins.  In  Fig.  3,  a  driven  dot  is 
expressed  by  a  block  dot.  In  a  printing  operation, 
GROUP  1  consisting  of  P1,  P2,  ...  P8  is  driven  in  the 
first  divisional  step  during  the  first  travel  of  the  car- 
riage  21  over  the  length  of  the  platen  11,  GROUP  2 
consisting  of  P9,  P10,  ...  P16  is  driven  in  the  second 
divisional  step  during  the  second  travel  of  the  car- 
riage  21  overthe  length  of  the  platen  11,  and  GROUP 
3  consisting  of  P17,  P18,  ...  P24  is  driven  in  the  third 
divisional  step  during  the  third  travel  of  the  carriage 
21  overthe  length  of  the  platen  11.  In  this  method, 
one  row  of  printing  is  constituted  by  three  parts,  up- 
per,  middle,  and  lower,  and  the  printing  of  these  three 
parts  is  carried  out  sequentially  to  print  one  row. 

Another  prior  art  method  of  divisional  step  dot 
printing  is  illustrated  in  Figs.  5  and  6.  In  this  method, 
all  of  the  dot  pins  P1,  P2,  ...  P24  are  divided  into  three 
groups,  GROUP  1,  GROUP  2,  and  GROUP  3,  each 
consisting  of  8  dot  pins  at  intervals  of  two  dot  pin  pos- 
itions.  In  the  printing  operation,  GROUP  1  consisting 
of  P1,  P4,  P7,  P10,  P13,  P16,  P19,  and  P22  is  driven 
in  the  first  divisional  step  during  the  first  travel  of  the 
carriage  21  overthe  length  of  the  platen  11,  GROUP 
2  consisting  of  P2,  P5,  P8,  P11,  P14,  P17,  P20,  and 
P23  is  driven  in  the  second  divisional  step  during  the 
second  travel  of  the  carriage  21  overthe  length  of  the 
platen  11,  and  GROUP  3  consisting  of  P3,  P6,  P9, 
P12,  P15,  P18,  P21,  and  P24  is  driven  in  the  third  di- 
visional  step  during  the  third  travel  of  the  carriage  21 
overthe  length  of  the  platen  11. 

In  this  method,  one  row  of  printing  is  constituted 
by  a  plurality  of  row  constituents,  and  the  printing  of 
t  h  is  plural  ity  of  row  constituents  is  carried  out  sequen- 
tially  to  print  one  row.  Reference  can  be  made  to  U.S. 
Patent  No.  4743127. 

Alternatively,  it  is  possible  to  use  the  modified  ar- 
rangement  of  dot  pins  shown  in  Fig.  7,  in  which  the  dot 
pins  P1,  P2,  ...  P24  are  arranged  in  a  zigzag  fashion. 

In  the  method  shown  in  Figs.  3  and  4,  however, 
a  problem  arises  in  that  the  paper  12  is  deformed  in 

a  different  way,  as  shown  by  a  broken  line,  a  one  dot 
chain  line,  and  a  solid  line,  in  correspondence  with 
the  first,  second,  and  third  divisional  steps,  leading  to 

5  an  undesirable  shifting  of  the  paper  12  overthe  first, 
second,  and  third  divisional  steps,  and  accordingly, 
the  colors  printed  by  the  first,  second,  and  third  divi- 
sional  steps  are  overlapped  or  separated  from  each 
other. 

10  Also,  in  the  method  shown  in  Figs.  5,  6,  and  7,  a 
problem  arises  in  that  the  space  between  simultane- 
ously  driven  adjacent  dot  pins  is  relatively  large,  and 
therefore,  the  impact  of  dot  pin  onto  the  paper  on  the 
platen  is  made  by  a  single  dot  pin,  without  considering 

15  the  accumulated  effect  of  the  simultaneous  impact  of 
a  plurality  of  adjacent  dot  pins  as  in  the  case  of  Figs. 
3  and  4,  and  accordingly,  the  density  of  colors  printed 
by  the  first,  second,  and  third  divisional  steps  is  usu- 
ally  low. 

20  The  principle  of  the  operation  of  a  divisional  dot 
printing  device  according  to  an  embodiment  of  the 
present  invention  will  be  described  with  reference  to 
Fig.  8.  The  operation  of  the  divisional  dot  printing  de- 
vice  shown  in  Fig.  8  is  applicable  to  the  dot  printer 

25  shown  in  Figs.  1  and  2. 
As  shown  in  Fig.  8,  all  of  the  dot  pins  P1,  P2,  ... 

P24  are  divided  into  six  groups,  i.e.,  G11,  G21,  G31, 
G32,  G12,  and  G22,  and  the  printing  is  carried  out  in 
a  sequence  of  divisional  steps,  i.e.,  a  first  divisional 

30  step,  a  second  divisional  step,  and  a  third  divisional 
step.  Each  of  the  groups  G11,  G21,  G31,  G32,  G12, 
and  G22  is  constituted  by  a  sequence  of  successive 
dot  pins,  i.e.,  G11  by  P1,  P3,  P5,  and  P7,  G21  by  P9, 
P11,  P13,  and  P15,  G31  by  P17,  P19,  P21,  and  P23, 

35  G32  by  P2,  P4,  P6,  and  P8,  G12  by  P10,  P12,  P14, 
and  P16,  and  G22  by  P18,  P20,  P22,  and  P24. 

In  the  first  divisional  step,  the  groups  G11  and 
G12  are  driven,  in  the  second  divisional  step  the 
groups  G21  and  G22  are  driven,  and  in  the  third  divi- 

40  sional  step  the  groups  G31  and  G32  are  driven.  In 
each  of  the  first  to  third  divisional  steps,  each  of  the 
combination  of  the  driven  groups  of  dot  pins,  i.e.,  G11 
and  G12  in  the  first  divisional  step,  G21  and  G22  in 
the  second  divisional  step,  and  G31  and  G32  in  the 

45  third  divisional  step,  substantially  cover  the  center 
line  of  the  platen  11.  Namely,  in  the  first  divisional 
step,  G12  directly  covers  the  center  line,  in  the  sec- 
ond  divisional  step,  G21  directly  covers  the  center 
line,  and  in  the  third  divisional  step,  G31  and  G32  hold 

so  the  center  line  therebetween. 
As  shown  in  Fig.  8,  each  of  the  groups  G11,  G21, 

G31  ,  G32,  G12,  and  G22  is  constituted  by  a  sequence 
of  successive  dot  pins  and  the  interval  between  ad- 
jacent  dot  pins  in  any  of  the  groups  is  small,  and  ac- 

55  cordingly,  the  force  of  the  impact  of  the  dot  pins  onto 
the  paper  to  be  printed  is  increased,  and  thus  the 
density  of  the  colors  printed  by  the  divisional  step 
printing  sequence  is  increased. 

Also,  as  shown  in  Fig.  8,  the  printing  operations 

3 
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on  the  paper  in  the  first,  the  second,  and  the  third  di- 
visional  steps  are  located  in  neighbouring  positions  or 
at  similar  positions,  and  thus  the  undesirable  shifting 
of  the  paper  as  in  the  prior  art  is  prevented,  and  ac- 
cordingly,  a  satisfactory  result  is  obtained  by  the  di- 
visional  step  printing  sequence. 

The  operation  of  a  divisional  step  dot  printing  de- 
vice  according  to  an  embodiment  of  the  present  in- 
vention  is  illustrated  in  Fig.  9  in  connection  with  Fig. 
8. 

Here,  the  dot  pins  P1  to  P24  are  arranged  in  a  zig- 
zag  fashion  in  two  columns,  as  shown  in  Fig.  1.  The 
odd  number  pins  P1  to  P23  are  in  the  left  column,  and 
the  even  number  pins  P2  to  P24  are  in  the  right  col- 
umn. 

As  shown  in  Fig.  9,  in  the  first  divisional  printing 
step,  the  groups  G11  and  G12  of  dot  pins  strike  the 
upper  and  middle  parts  of  the  paper  12  on  the  platen 
11,  in  the  second  divisional  printing  step,  the  groups 
G21  and  G22  of  dot  pins  strike  the  middle  and  lower 
parts  of  the  paper  12  on  the  platen  11,  and  in  the  third 
divisional  printing  step,  the  groups  G32  and  G31  of 
dot  pins  strike  the  upper  and  lower  parts  of  the  paper 
12  on  the  platen  11.  In  each  of  the  first,  the  second, 
and  the  third  divisional  printing  steps  the  driven  dot 
pins  substantially  cover  the  center  line,  and  through- 
out  the  sequence  of  the  first,  second,  and  third  divi- 
sional  printing  steps,  the  dot  pins  stroke  at  neighbour- 
ing  positions  or  similar  positions. 

In  the  operation  of  the  device  illustrated  in  Fig.  9, 
the  interval  between  adjacent  dot  pins  P1  and  P3, 
which  are  driven  simultaneously,  is  relatively  small, 
the  force  of  the  impact  of  the  dot  pins  onto  the  paper 
12  is  increased,  and  the  density  of  the  appearance  of 
the  color  printed  on  the  paper  12  is  satisfactorily 
maintained,  as  illustrated  in  Fig.  10. 

A  block  diagram  of  a  circuit  of  a  divisional  step 
printing  device  according  to  an  embodiment  of  the 
present  invention  is  shown  in  Fig.  11.  The  device  of 
Fig.  11  includes  data  registers  301,  302,  and  303,  a 
bus  control  circuit  31,  AND  gates  3211  to  3218,  3221 
to  3228,  and  3231  to  3238,  an  address  decoder  33, 
latch  circuits  341  ,  342,  and  343,  a  current  supply  timer 
35,  AND  gates  3611  to  3618,  3621  to  3628,  and  3631 
to  3638,  a  driver  37,  and  a  printing  head  22. 

The  first  divisional  step  data  registered  in  the 
data  register  301  passes  through  AND  gates  3211  to 
3218,  is  latched  by  the  latch  circuit  341,  passes 
through  AND  gates  3611  to  361  8,  and  is  then  supplied 
to  the  driver  37  to  drive  the  groups  G11  and  G12  of 
the  dot  pins. 

The  second  divisional  step  data  registered  in  the 
data  register  302  passes  through  AND  gates  3221  to 
3228,  is  latched  by  the  latch  circuit  342,  passes 
through  AND  gates  3621  to  3628,  and  is  then  sup- 
plied  to  the  driver  37  to  drive  the  groups  G21  and  G22 
of  the  dot  pins. 

The  third  divisional  step  data  registered  in  the 

data  register  303  passes  through  AND  gates  3231  to 
3238,  is  latched  by  the  latch  circuit  343,  passes 
through  AND  gates  3631  to  3638,  and  is  then  sup- 

5  plied  to  the  driver  37  to  drive  the  groups  G31  andG32 
of  the  dot  pins. 

In  the  case  of  a  non-divisional-step  printing,  all  of 
the  potentials  of  the  step  1  valid  signal,  step  2  valid 
signal,  and  step  3  valid  signal  delivered  from  the  bus 

10  control  circuit  31  are  made  HIGH.  In  the  case  of  a  di- 
visional  step  printing,  the  potentials  of  the  step  1  valid 
signal,  step  2  valid  signal,  and  step  3  valid  signal  de- 
livered  from  the  bus  control  circuit  31  are  sequentially 
made  HIGH.  The  step  1  ,  step  2,  and  step  3  valid  sig- 

15  nals  delivered  from  the  bus  control  circuit  31  are  sup- 
plied  to  input  terminals  of  the  AND  gates  3211  to 
3218,  3221  to  3228,  and  3231  to  3238. 

The  current  supply  timer  35  supplies  an  energi- 
zation  pulse  having  a  predetermined  duration  to  input 

20  terminals  of  the  AND  gates  3611  to  3618,  3621  to 
3628,  and  3631  to  3638. 

In  the  divisional  step  printing  operation  mode  of 
the  device  of  Fig.  11,  in  the  first  divisional  step,  the 
potential  of  the  STEP  1  VALID  SIGNAL  from  the  bus 

25  control  circuit  31  is  made  HIGH  and  the  potentials  of 
the  STEP  2  and  STEP  3  VALID  SIGNALS  are  made 
LOW,  the  AND  gates  3211  to  321  8  are  turned  ON,  and 
the  groups  G11  and  G12  of  dot  pins  are  driven 
through  the  latch  circuit  341,  the  AND  gates  3611  to 

30  3618,  and  the  driver  37. 
In  the  second  divisional  step,  the  potential  of  the 

STEP  2  VALID  SIGNAL  from  the  bus  control  circuit  31 
is  made  HIGH  and  the  potentials  of  the  STEP  1  and 
STEP  3  VALID  SIGNALS  are  made  LOW,  the  AND 

35  gates  3221  to  3228  are  turned  ON,  and  the  groups 
G21  and  G22  of  dot  pins  are  driven  through  the  latch 
circuit  342,  the  AND  gates  3621  to  3628,  and  the  driv- 
er  37. 

In  the  third  divisional  step,  the  potential  of  the 
40  STEP  3  VALID  SIGNAL  from  the  bus  control  circuit  31 

is  made  HIGH  and  the  potentials  of  the  STEP  1  and 
STEP  2  VALID  SIGNALS  are  made  LOW,  the  AND 
gates  3231  to  3238  are  turned  ON,  and  the  groups 
G31  and  G32  of  dot  pins  are  driven  through  the  latch 

45  circuit  343,  the  AND  gates  3631  to  3638,  and  the  driv- 
er  37. 

In  the  non-divisional-step  printing  operation 
mode  of  the  device  of  Fig.  11,  the  potentials  of  all  of 
the  STEP  1,  STEP  2,  and  STEP  3  VALID  SIGNALS 

50  are  made  HIGH,  all  of  the  AND  gates  3211  to  3218, 
3221  to  3228,  and  3231  to  3238  are  turned  ON,  and 
all  of  the  groups  G11,  G12,  G21,  G22,  G31,  and  G32 
of  dot  pins  are  driven  through  the  latch  circuits  341, 
342,  and  343,  the  AND  gates  3611  to  3618,  3621  to 

55  3628,  and  3631  to  3638,  and  the  driver  37. 
The  operation  of  a  divisional  step  dot  printing  de- 

vice  according  to  another  embodiment  of  the  present 
invention  is  illustrated  in  Fig.  12.  In  the  operation  illu- 
strated  in  Fig.  12,  the  dot  pins  P1  to  P24  are  arranged 

4 



7 EP  0  387  079  B1 8 

in  a  single  column,  and  are  divided  into  groups  of  the 
successive  dot  pins:  G11,  G21,  G31,  G12,  G22,  and 
G32. 

In  the  operation  illustrated  in  Fig.  12,  in  the  first  5 
divisional  step  the  groups  G11  and  G12  are  driven,  in 
the  second  divisional  step  the  groups  G21  and  G22 
are  driven,  and  in  the  third  divisional  step  the  groups 
G31  and  G32  are  driven. 

Instead  of  the  operation  illustrated  in  Fig.  8,  it  is  10 
possible  to  drive  the  groups  G11  and  G22  in  the  first 
divisional  step,  the  groups  G21  and  G12  in  the  sec- 
ond  divisional  step,  and  the  groups  G31  and  G32  in 
the  third  divisional  step. 

Instead  of  the  operation  illustrated  in  Fig.  8,  it  is  15 
also  possible  to  adopt  a  number  of  the  dot  pins  other 
than  24,  and  to  adopt  a  number  of  divisional  steps 
other  than  three. 

Claims 

1.  A  divisional  step  dot  printing  device  for  a  wire  dot 
printer  comprising: 

a  dot  printing  head  (22)  having  a  plurality  25 
of  dot  pins  (P1  -  P24); 

a  print  medium  (12)  on  which  printing  by 
said  dot  pins  (P1  -  P24)  is  carried  out;  and 

a  platen  (11)  arranged  opposite  to  said  dot 
printing  head  (22)  and  on  which  said  print  medium  30 
(12)  for  dot  printing  is  placed; 

said  plurality  of  dot  pins  (P1  -  P24)  of  said 
dot  printing  head  (22)  are  divided  into  a  plurality 
of  groups  (G11,  G12,  G21,  G22,  G31,  G32)  of  a 
sequence  of  dot  pins  and  are  driven  in  a  se-  35 
quence  of  divisional  dot  printing  steps; 

each  group  of  said  dot  pin  groups  (G11, 
G12,  G21,  G22,  G31,  G32)  is  constituted  by  a 
continuous  sequence  of  dot  pins; 

each  of  said  divisional  dot  printing  steps  is  40 
carried  out  by  a  combination  of  groups  of  dot  pins, 
such  that  dot  pins  on  both  sides  of  the  centre  line 
of  said  platen  are  driven  in  each  divisional  printing 
step. 

45 
2.  A  divisional  step  wire  dot  printer  according  to 

claim  1,  in  which  all  the  dot  pins  (P1  -  P24)  are 
arranged  in  a  single  line  (Figure  11). 

3.  A  divisional  step  wire  dot  printer  according  to  so 
claim  1,  in  which  the  dot  pins  (P1  -  P24)  are  ar- 
ranged  in  two  lines. 

Patentanspruche  55 

1.  Eine  Teilschritt-Punktdruckanordnung  fur  einen 
Nadelpunktdrucker  mit: 

einem  Punktdruckkopf  (22)  mit  einer  Viel- 

zahl  von  Punktstiften  (P1  -  P24); 
einem  Druckmedium  (12),  auf  dem  das 

Drucken  durch  genannte  Punktstifte  (P1  -  P24) 
ausgefuhrt  wird;  und 

einer  Schreibwalze  (11),  die  gegenuber 
genanntem  Punktdruckkopf  (22)  angeordnet  ist 
und  auf  der  genanntes  Druckmedium  (12)  zum 
Punktdrucken  positioniert  ist; 

genannte  Vielzahl  von  Punktstiften  (P1  - 
P24)  von  genanntem  Punktdruckkopf  (22)  ist  in  eine 
Vielzahl  von  Gruppen  (G11,  G12,  G21,  G22,  G31, 
G32)  einer  Folge  von  Punktstiften  eingeteilt  und 
wird  in  einer  Folge  von  Teilpunktdruckschritten  an- 
getrieben; 

jede  Gruppe  von  genannten  Punktstift- 
gruppen  (G11,  G12,  G21,  G22,  G31,  G32)  ist 
durch  eine  zusammenhangende  Folge  von 
Punktstiften  gebildet; 

jedervon  genannten  Teilpunktdruckschritten 
wird  durch  eine  Kombination  von  Gruppen  von 
Punktstiften  so  ausgefuhrt,  dali  bei  jedem  Teil- 
druckschritt  Punktstifte  auf  beiden  SeitenderMit- 
tellinie  von  genannter  Schreibwalze  angetrieben 
werden. 

2.  Ein  Teilschritt-Nadelpunktdrucker  nach  An- 
spruch  1  ,  bei  dem  alle  Punktstifte  (P1  -  P24)  in  ei- 
ner  einzelnen  Reihe  angeordnet  sind  (Figur  11). 

3.  Ein  Teilschritt-Nadelpunktdrucker  nach  Anspruch 
1  ,  bei  dem  die  Punktstifte  (P1  -  P24)  in  zwei  Rei- 
hen  angeordnet  sind. 

Revendications 

1.  Appareil  d'impression  de  points  par  etapes  frac- 
tionnaires,  destine  a  une  imprimante  par  points, 
comprenant  : 

une  tete  (22)  d'impression  de  points  ayant 
plusieurs  aiguilles  (P1  a  P24), 

un  support  d'impression  (1  2)  sur  lequel  est 
realisee  I'impression  paries  aiguilles  (P1  a  P24), 
et 

un  organe  de  support  d'impression  (11) 
place  en  face  de  la  tete  (22)  d'impression  de 
points  et  sur  lequel  est  place  le  support  d'impres- 
sion  (12)  permettant  I'impression  de  points, 

les  aiguilles  (P1  a  P24)  de  la  tete  (22)  d'im- 
pression  etant  divisees  en  plusieurs  groupes 
(G11  ,  G12,  G21  ,  G22,  G31  ,  G32)  d'une  sequence 
d'aiguilles  et  etant  pilotees  suivant  une  sequence 
d'etapes  fraction  na  ires  d'impression  de  points, 

chaque  groupe  parmi  les  groupes  d'aiguil- 
les  (G11,  G12,  G21,  G22,  G31,  G32)  etant  cons- 
titue  par  une  sequence  continue  d'aiguilles, 

chacune  des  etapes  fractionnaires  d'im- 
pression  de  points  etant  executee  par  une  combi- 

5 
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naison  de  groupes  d'aiguilles  af  in  que  des  aiguil- 
les  des  deux  cotes  de  I'axe  central  de  I'organe  de 
support  d'impression  soient  pilotees  dans  cha- 
que  etape  fractionnaire  d'impression.  5 

Imprimante  a  aiguilles  par  etapes  fractionnaires 
selon  la  revendication  1,  dans  laquelle  toutes  les 
aiguilles  (P1  a  P24)  sont  disposees  sur  une  seule 
ligne  (figure  11).  10 

Imprimante  a  aiguilles  par  etapes  fractionnaires 
selon  la  revendication  1,  dans  laquelle  les  aiguil- 
les  (P1  a  P24)  sont  disposees  suivant  deux  li- 
gnes.  15 
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